USG of shoulder




1. Rotator cuff
No full thickness retear
Central cuff tear, articular surface

Tear size: retraction 2cm,
Fatty infiltration and atrophy (SST/IST/TM/SSC)=1/0/0/0

2. Labrum
SLAP lesion -, Bankart lesion -

3. Bursa
SASD space effusion -
Sub-coracoid space effusion -

4. AC joint
AC joint edema with subchondral cyst

5. Acromion
Bone re-modelling at acromion: post-op change

6. Bony structure
Humeral head -, Hill-Sacks lesion -, Glenoid -, GH joint -, Distal
clavicle -

7. Capsule/GHL
Rotator interval -, Adhesive capsulitis -, Synovitis -



Table 4. Diagnosing Causes of Chronic Shoulder Pain

Diagnasis

Findings consistent with diagnosis

Findings inconsistent
with diagnosis

imaging

Acromioclavicular
joint osteoarthritis

Adhesive capsulitis

Glenohumeral
instability

Glenohumeral
osteoarthritis

Rotator cuff
pathology

Pain at acromioclavicular joint; positive
cross-body adduction test; may have
history of trauma

Age older than 40 years; decreased active
and passive range of motion; history of
diabetes or thyroid disease

Age usually younger than 40 years;
history of subluxation or dislocation, or
generalized ligamentous laxity; positive
apprehension test

Age older than 50 years,; prograssive
pain; crepitus with range of motion

Age usually older than 40 years; pain with
overhead activity; night pain; weakness;
positive Hawkins' impingement test;
and rotator cuff weakness

No pain with palpation at
acromioclavicular joint;
negative cross-body adduction

Full passive range of motion; no
pain with movements

Neqgative apprehension test

Age younger than 50 years;
normal radiography

No pain with overhead activities;
no arm pain; no weakness
with lift-off, external rotation,
or empty-can tests

Radiography shows osteoarthritis
at acromioclavicular joint, some
evidence of acromioclavicular
separation

Radiography usually normal

Radiography usually normal

Radiography shows narrowing
of joint space, spurring, and
osteophytes

Radiography may show humeral
head sclerosis or cyst, loss of
acromial-humeral interval;
acromial spur

Burbank et al, Am Fam Physician 2008; 15: 453-60



Components of 5tandard S5houlder US Examination

Examination Structures Drwwnamic Panent Common Indications and
Region Evaluated Maneuver Intervention Diseases
Anterior LHET, SubST Internal and external LHRBT sheath LHET subluxaton or dis-
rotation (for LHBT Injection locaton, LHBT rupture,
subluxation or LHBT tendinitis or te-
dislocation) nosynovitis, SubST tear
Superior AC joint Arm in neutral posi- AC joint aspira- AC joint depenerative
tion, elbow bent tion, cor- disease, postiraumatic
and crossed over ticosteroid Injury, synovial cyst,
chest, and hand Injection SVNOVILS
touching opposite
shoulder
Anterolateral 85T, SASD Abduction (for sub- SASD aspira- R.C tear (88T, calcific
acromial impinge- tion, cor- tendinosis or tendinitis,
ment) ticosteroid subacromial impinge-
Injecton ment, SASD bursitis
Posterior IST, TMT, RC None SGIN cyst RC tear (IS8T, TMT), RC
muscle bulk aspiration, muscle bulk, SGN or
(supraspinatus, Ccortcoste- paralabral cvst, glenohu-
infraspinatus, teres roid injec- meral degenerative joint
minor), SGN, tion, shoul- disease, glenohumeral
posterior labrum der joint EYIOVILS
{limited evalua- aspiration or
tion), glenohumer- injection
al joint (limited
evaluation)

Note.—AC = acromioclavicular, IST = infraspinatus tendon, SGN = spinoglenoid notch, S8T = supraspinats
tendon, SubST = subscapularis tendon, TMT = teres minor tendon.

Lee et al, Radiographics 2016; 36: 16
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Jacobson, Radiology 2011; 260: 6-16
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# ) - & " ) Figure 7:  Subscapularis tendon {short axis). (a) Transducer placement with shoulder extemally rotated. (b)
F'g”"f E'.: Sgbsu:;wulan? ten;‘]m ﬂ;jﬁg i {:] _C?rntered Al Ie§3;r mg.ems'ti ..f_?i";_"US Tegep;h:.vgﬂsuhf— Coresponding 1S image shows hyperechoic and fibrillar subscapularis tendon (armows). H = humeral head.
e 19'1 sl b SRRy WDDEF b uslimgy, £ Sy e Ion oy EER Right side of image is inferior. (¢) LIS image shows hypoechoic tendon bundles from anisotropy (amowheads)
imange is medial. (b) Transducer placement with shoulder externally rotated. {c) Corresponding US image

; s ; ] when not imaged perpendicular to the sound beam.
shows hyperechoic and fibrillar subscaputaris tendon (amows). L T = lesser tuberosity. .

Jacobson, Radiology 2011; 260: 6-16



Ficume 1. Subscapulans foot-
print: (A} maximum longitudi-
nal length (superior-to-inferior
direction) and (B) maximum
transverse length (medial-to-
lateral direction) of subscapu-
laris insertion and size of bare
area between articular cartilage
edge and most medial subscap-
ularis insertion (a) at proximal
end. (b) at maximum transverse
distance position. and (c) at
distal end. (LHB, long head of
biceps tendon.)

Ide et al., Arthroscopy 2008; 24: 749-53
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FiGure 1. Proximal humeros, showing 3 facets of greater tuber-
osity (superior [8]. middle [M], and inferior [I]). (Reprinted with
permission.®)

Greater tuberosity

DeFranco & Cole, Arthroscopy 2009; 25: 305-20
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Figure 2:  Greater tuberosity facets. lllustration of
lateral aspect of proximal humerus shows location
of supraspinatus (S55) and infraspinatus (IS) tendon
attachments relative to the greater tuberosity facets.
B = long head of biceps brachii tendon, LT = lesser
fuberosity. Right side of image is anterior. (Image
courtesy of Carolyn Nowak, Ann Arbor, Mich.)

Jacobson, Radiology 2011; 260: 6-16



a. d.

Figure 8: Supraspinatus tendon (long awis). (a) Transducer placemeant with shoulder in modified Crass
position. (b) Corresponding US image over superior facet of greater tuberosity shows hyperechoic and fi-
brilkar supraspinatus tendon (S5), demonstrating hypoechoic anisotropy where the tendon is oblique (+). Note
superior facet (arrowheads), hyaline articular cartilage (curved arrow), and collapsed hypoechoic subacro-
mial-subdeltoid bursa (squigoly arrow). H = humeral head. Right side of image is medial. (¢) US image over
rofator interval shows long head of biceps brachii tendon (arrows). (d) US image over middle facet of greater
tuberosity shows flattening of the greater tuberosity (arrowheads) relative to the humeral head (H). Squigaly
amow = subacromial-subdeltoid bursa. Note hypoechoic lines {curved amows) from anisotropy at the junction
of the supraspinatus and infraspinatus.

- avVa
Figure 3:  Supraspinatus footprint. lllustration of
long-axis section through supraspinatus tendon (SS)
shows footprint attachment at greater tuberosity
(arrowheads). Hyaline articular cartilage covers the
humeral head (curved arrow). Note sulcus between
hyaline cartilage and tendon attachment (straight
arrow).

Jacobson, Radiology 2011; 260: 6-16



Figure 9: Supraspinatus tendon (short aas). (a) Transducer placement with shoulder in modified Crass
position. (b) Corresponding US image over humeral head shows hyperechoic and fibrillar supraspinatus
tendon (55). Mote biceps brachii tendon (B in the rotator interval with superficial coracohumeral igament
{amowhead) and medial superior glenchumeral igament (arrow). S = subscapularis tendon, curved armow =
hyaline arbicular cartilage, squiggly arrow = subacromial-subdeltoid bursa, H = humeral head. Right side of
image is anterior. (¢} US image distal to articular surface over greater tuberosity facets shows supraspinatus
tendon (S5) adjacent to supenor facet (amows), and infraspinatus tendon (5] adiacent to middle facet of

greater tuberosity (arrowheads). Note biceps brachii tendon (B). Right side of image is anterior. Jacobson, Radiology 2011; 260: 6-16



Fig. 1 Drawings of the shoul-
der in the coronal oblique plane
show different types of tendon
tears at the rotator cuff footprint.
a Partial articular-sided supra-
spinatus (SSP) tendon avulsion
(PASTA) lesion with tendon
failure on the articular side. As
shown on the drawing an asso-
ciated horizontal delamination
of tendon fibres is possible. b
Concealed interstitial delamina-
tion (CID) lesion which is cov-
ered by intact tendon fibres on
both the articular and the bursal
side. ¢ Reverse PASTA lesion
with a bursal-sided defect of the
tendon, continuous to the sub-
deltoid bursa. d Full-thickness
tear with continuous extension
of the defect from the joint
space to the subdeltoid bursa

Partial art

cular-sided supraspinatus tendon avul'f'

PASTA

\ reverse PASTA |

H‘n_ Bursal-sided tear /i

\
\

\.

full-thickness |

\From bursa to the articular margin

\ y

Schaeffeler et al., Eur Radiol 2011; 21: 1477-84



Full thickness
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Full thickness, incomplete Full thickness, complete

https://radiologykey.com/spectrum-of-findings-5/



Figure 9 (A, B): (A)|Full-thickness tear|(arrow) in[anterior free edge pf
supraspinatus tendon. Tiny echogenic shadows due to blood particles

(thin arrow) are seen to move on dynamic compression. Note irregularity
over the greater tuberosity (arrowhead). (B) Short-axis view of left
supraspinatus tendon. There is a full-thickness tear in the{mid-portion
of the tendon (between the markers) with sagging of the overlying
bursa (arrow). BT: Biceps tendon

Singh, Indian J Radiol Imaging 2012; 22: 284-92



Anterior free edge

@  Articular surface
Mid-substance @ Bursal surface
Complete Full-width De-laminating
Massive  More than 1 tendon @  Rim-rent

® Laminar intrasubstance

(82|, horizontal split of the tendon substance
the degree and direction of retraction between two layers
differ, with accompanying intrasubstance cleavage)

Singh, Indian J Radiol Imaging 2012; 22: 284-92
Kim & Jung, Clin Shoulder Elbow 2019; 22: 159-70
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Singh, Indian J Radiol Imaging 2012; 22: 284-92




Ultrasonography (US) has been established as an effective imaging method in the evalu-
ation of the rotator cuff. Specific US criteria have been used to correctly diagnose rotator
cuff tears (1). These includel nonvisualization of the rotator cuff or focal tendon defect|to
indicate a full-thickness tear, flattening of the bursal surface to indicate a bursal side

partial-thickness tear, and a distinct hypoechoic or mixed hyper- and hypoechoic defect at
the articular surface to indicate an articular side partial-thickness tendon tear (2). Because

of the difficultly in diagnosing some rotator cuff tears with US, various associated second-

ary signs have been described. These include greater tuberosity cortical irregularity (3,4),
fluid within the subacromial-subdeltoid bursa (5,6), and joint effusion (5,6). The reported
usefulness of each of these signs is variable, and the results are often conflicting.

Jacobson et al., Radiology 2004; 230: 234-42



Secondary signs of RC tear: bursa sagging, cartilage interface sign

Figure 8 (A, B): (A) Longitudinal view of supraspinatus tendon (SSF).
Full-thickness tear of the tendon (long arrow) that reaches from the
bursal to the articular margin with sagging of the overlying bursa (short
arrow). (B) Long-axis view of the right SSP. Partial thickness articular
surface tear (black arrow) and a bright anterior aspect of humeral
cartilage (white arrow) — Cartilage interface sign

Singh, Indian J Radiol Imaging 2012; 22: 284-92



CHL Rotator interval

Fig. 4 Evalumtion of the rotator mterval in a patent with adhesive
capsulitis for 3 weeks. The power Doppler signal is cleardy seen within
hypoechoic scar tissue (asterisky). ff humerus, armow hiceps tendon

Fig. 2 Long-axis ulirasound scan of the proximal portion of the
corgoohumeral ligament (calipers) in a patient with adhesive capsubitis,

e lignment is hypoechoic and thickened (1.8 mm). ffhumerns,
arrmwcomeord process

Zappia et al., Insights Imaging 2016; 7: 365-71
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FIGURE 5. A, The anterosuperior view showing the rotator cuff interval, which is a triangular space between the tendons of subscapularis
(anterior) and 55 (posterior) muscles and the base of the coracoid process. The roof is the CHL (ghosted) and the contents are the

LHB tendon (blue) and SGHL (green). B, The cut-out of the rotator cuff interval to show the content. The SGHL, a focal thickening of the
GH] capsule, runs anterior to the tendon of the LHB initially (position a). The SGHL maintains a close relationship with the LHB tendon

and subsequently inserts into a small depression above the lesser tuberosity (position b), contributing to the biceps reflection pulley
(position ¢) to prevent the dislocation of the LHB tendon. Reprinted with permission from usra.ca.

Peng & Cheng, Reg Anesth Pain Med 2011; 36: 592-605



Rotator interval

C CHL

Lee et al., Clin Radiol 2007; 62: 416-23






Figure & (A-E): Supraspinatus tendon (S5T). Transducer placement for supraspinatus tendon in long-axis (A) and shori-axis (B) with the hand
on the back pocket. Longitudinal view of the S5T (C) with overlying thin hypoechoic line (black amow) representin acromial subdeitoid bursa
and the overlying subdeitoid fat (white arrows). Elbow backward position (F) to see the anterior border of supraspinatus tendon in transverse
plare (E) with the echogenic component of biceps tendon sling, coracohumeral ligament (arrow). GT: Greater fuberosity, HH: humeral head,

D: Deltoid muscie

Singh, Indian J Radiol Imaging 2012; 22: 284-92



Rotator interval hydrodilatation

20 ml: 1% lidocaine + 0.5% bupivacaine, 40 mg triamcinolone

Fig. 5 Transvems ultrssound image of the mtator interval with the biceps
tendon at the center of the image. The needle tip hies between the CHL
Fig. 4 The approach usad to access the rght rotator interval above and biceps tendon sheath below

Yoong et al., Skeletal Radiol 2015; 44: 703-8



Humeral Head

Figure 3 Ubtrasound puided injection for the subdeltoid-subsoromial bursa
Motes: (A) Cadaver model of the subdeftoid—subacromial bursa (white arrowheads). (B) LS-guided n-plane (dashed armow) approach to the subdeooid—subacromial
bursa {white arrowheads) along the short awis of the supraspinatus tendon. (C) US-puided in-plane (dashed arrow) approach to the subdeltoid—subacromizl bursa (white
arrowheads) slong the long axis of the supraspinatus tendon. Diamonds: hyaline orilage
Chang et al,, J Pain Res 2018; 11: 2311-22



POSTERIOR



Figure 13 Flﬂure 12

a. d. o

Figure 13:  Infraspinatus and teres minor {short axis). (a) Transducer placement over posterior aspect of the shoulder in nautral position.
(b) Corresponding US image shows infraspinatus (straight armows) and central tendon (curved arow). S = scapular spine. Left side of image
is superior. {¢) Transducer placement medial fo a. (d) Corresponding US image shows infraspinatus (straight armows) with central tendon
{curved arrow) and teres minor (arrowheads) with more superficial tendon (squiggly arrow). Left side of image is cephalad.

f. -

Figure 12: Infraspinatus tendon (long axis), posterior glenchumeral joint, and spinoglenoid notch. (a)
Transducer placement over posterior aspect of the shoulder in neutral position. {b) Corresponding US image
shows characteristic contours of the humeral head (i with adjacent infraspinatus tendon (amows) and gle-
noid lbrum (arrowheads). (c) US image madial to b shows spinoglenoid notch (arrowheads) of scapula with
adjacent suprascapular vessels. Note infraspinatus musculstendinous junction (straight arrows) and central
tendon (curved arrows). & = humeral head, [ = labrum. Left side of image is medial.

Jacobson, Radiology 2011; 260: 6-16



Laferzl

Figure 4 Ulrasound guided injection for the glenobumeral joinc

Motes: (A} Anterior aspect of 2 cadawer model of the glenchumeral joirt (white arrowheads). (B) Coronal cross-secton of the genohumeral joirt (white arrowheads) and

= exrension, the aillary poudh (black arrowheads). {C) Fosterior aspect of the genchumeral joine (white arrowheads) and its overlying capsule. (D) US-puided m-plane

(dashed armow) and out-of-plane (dashed circle) approaches o the antzrior glenchumersd joine (white arrowhezds). (E) US-puidad inplane approach (dashed arrow) o the

superior genchumeral joint [white arrowheads). (F) US-puided in-plane approach from eeral o medial (yellow dashed line) or medial to teral (blue dashed fne) for the

sl A e e D e e Chang et al, J Pain Res 2018; 11: 2311-22



Figure 5 Ulmasound guided mjection for the suprascapular neree

Motes: (A) Cadaver model of the suprascpular nerve (yellow arrowheads) branching from the upper trunk of the brachial plesws. Red arrowheads show the suprascapular
artery. (B) The suprascpular nerve (pellow arrowheads) ar the entrance the suprascapufar fossa. Bhck asterisks show the superior trarsverse scapubar Bament (C)
The suprascapular nerve (yellow srrowhead) coursing through the supraspinatws fosza and reaching the infraspanatus fossa. Black astersks indicate the oansverse scapular
figament. (D) US-puided in-plane (dashed armow) spproach o the suprascapular nerve (yellow armowhead) at the brachial plesus bevel. (E) US-guided in-plane (dashed arrow)
approach to the suprascapular nerve (yellow amowhead) at dhe supraspinanus fossa level. Black aseerisks indicrte the oransverse scpular BGgament Red arrowheads indicates
the suprascapular artery. (F) US-puided in-plane (dashed arrow) approach to the suprascpular neree at the infraspinatus fosz kevel. Diamonds: hyaline artibpe. Red arrows

b e ke Chang et al, J Pain Res 2018; 11: 2311-22



SUPERIOR



Figure 10

a. b.

Figure 10:  Acromioclavicular joint. {a) Transducer placement over supenor aspect of the shoulder. (b) Cor-
responding US mage shows acromiockavicular joint {armow) with characteristic hyperachoic bone contours of the
destal clavicle (C) and acromion ). Mote echogenic fibrocartilage disc (arrowhead). Left side of image is kateral.

Jacobson, Radiology 2011; 260: 6-16



Lateral

o |

Supraspinatus

Figure 2 Ultrascund guided injection for the acromioclavicular joint

Meotes: (A) Cadaver model of the acromioclavicular joint, stabilized by ligaments connecting the acromion, the coracoid process, and the clavicle, (B) Coronal cross-section
of a cadaveric acromioclavicular joint. Dashed triangle indicates the articular disc and white arrowheads point to the inferior acromioclavicular ligament. (€) LIS-guided in-
plane (dashed arrow) and out-of-plane (dashed circle) approaches to the coronal section of the acromioclavicular joint. (D) US-guided in-plane (dashed arrow) approach
to the sagittal section of the acromioclavicular joint. Black {white in Figure 2C). Asterisks: the superior acromioclavicular ligament. The asterisks indicate the superior
acromioclavicular ligament. The white arrowheads in B and D indicate the inferior acromioclavicular ligament.

Chang et al,, J Pain Res 2018; 11: 2311-22
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Axillary recess: thickening, enhanced lesion Rotator interval

A

Fig. 1—Indirect MR arthrography of 50-year-old man with adhesive capsulitis.

A, Oblique coronal T2-weighted image shows thickened joint capsule in axillary recess {amows).

B. Obligua coronal gadolinium chelate—enhanced T1-waighted image shows enhancing portion of axillary recess (amows).
€. Oblique sagittal gadolinium chelate—enhanced T1-weighted image shows enhancing portion of rotator interval { amows).

Song et al, AJR Am J Roentgenol 2011; 197: W1105-9
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Zappia et al,, Insights Imaging 2016; 7: 365-71
Kim et al., Ann Rehabil Med 016; 40: 502-8
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