by Pierre Vassallo

Ultrasound (US) has been shown 10 be an effecive
imaging modality in the evaluation of both rotator cuff
and non—otator cufl disorders. Magnetic msonance
imagng has taken on a sscondary role In shoulder
imaging for assessing sonographically inaccessible
structures such as bone, labral cartilage, deep pars
of varibus ligaments, capsule, and amas obscured by
bone,

Ultrasound has several advartages over MR for
shoulder imagng. Ultrasound is 2 quick and mexpensive
technique that & more widely and readiy available,
Ultrasound also has a higher spatial rasolution than
MRl and therefore has the potential of dermonstrating
smaller details (MB has & higher cortrast resolution),
Ultrasound allows dynamic assassment of moving
structuras and can bettar assess problarnes such

as tendon impingement and tendon subluation
(partizUlary of the kbng haad of biceps tendon).
Ultrasound allows the examner to go directly 1o the
site of pain as ndcated by the patient so that the
structure and often the pathologeal process causing
the symptorme can be immediately identified. Ulrasound
is also very effective for guiding interventions such as
steroid irfiltrations, flud aspistions and aspiration of
liquid calcific depasits. Tendon caletfications are best
seenwith utrasound (thay am not visible on MEI),
Ultmsound may ba the only option in patients with
metalic mplants in the shouider and pacemakers as
wall as inclaustrophobic patients who will not tokersie
an MR scan. The folowing paragraphs wil outline the
most corrmon types of pathology affecting mtator ¢ uff
ard non-rotator cuff structures and their appearances
on ultrasound.

The mtator cuff is cormposed of four tendons that are
fused together to forma supponting sleewe to stablise
the hurmeral head within the shalow glenoid fossa. The

Figure 1, The mtator cuff tendons encirc ke the humeral
head to retain it in the glenoid fossa, The long head of

biceps tendon passas batween the subscapulars and

supraspinatus tendons,

tendons include from posterior to antenor, the teres
minor, the infraspinat us, the supm@spinatus and the
subscapulans tendons (Figure 1),

A small gap between the subscapulans and
supraspinatus tendons allbows the passage of the long
head of biceps tendon; this is calied the mtator cuff
inkenal

The supraspinatus tendon is the tendon mast
commonly mohed in otator cuff dissase, Since the
supraspinatus runs above the humemsl haad and below
the acromion of the scapula, | is pone to impngsmert
in this restricted kocation, Also | is the most supenorly
lozated tendon of the cuff and therclore takes most

of the load particulary during am abduction. The
supraspinatus tendon is seen on ulrasound as an
echogenic band edting below the acromion and
tapenng towanrds &s attachrent into the greater
hurmeral tuberosity, it frequent by shows a fibrillar pattarn
fire longitudinal lines within ) and close to attachment
fdue to reflaction of sound waves by the parallel
running fibers) a dark ara may be saan which is called
anisotropy and is nommal (Figure 2}

Rgure 2, Supraspinatus tendon in longtudinal vew s
secn as anechogenic band superor to the humeral
head, with a convex upper surface thal tapers
towand the greater tuberosity. The armow Indicates a
hypoechogenic area due to tendon anisotropy @Ermow),

Supraspinat us tendon deganeration also known as
supraspinatus tendonosis is the reeul of repaated strain
injury and impingement of the supraspinat us tendon, A
longitudinal scan through the tendon shows thickening
of the tendonrand hvparachogenicity due to deposits
of myspamatous tiesue (Figue 3). Supraspinatus
tendonopathy may also prasent with cakifications within
the tendon (Figure 4),

Calcific tendinitis is & copmmon disordar causad by
deposition of caleium hydmoxyapatite crystals. The



cause i considerad fo be dystrophic, and all tendons
can be affected, although the most common ste &
within the supraspinatus tendon near its insartion,

A partialihickness supraspinatus tendon tear
extends etthar to the articular or bursal surface of the

Figure 3. A longtudinal view of the supraspinatus
tendon demonstrates a haterngenaous achogenicity
in the tendon without any tendon gap. This pattam
rray compatible with fendinosis,

Figuse 4. A longitudinal view showing two denss
cakcifications (o) with postenor shadowng naar the
nsariionof the supmspinatus tendon

Figure 5. & longitudinal view of the supraspinat us
tendon shows a partiakthicknass tear as a distingt
hypoechoic defect @rmw) at the tendon’s articular
side.

tandon, An aftoular-side partialthicknass fear appears as
a distinct hypoachoic or miked hyper-hypoechoic defect
of the articular surface Figure 5). A bursal-side partial-
thickness tear produces flattening of the bursal surface,
with loss of the supenor comvesity of the tendon (Figure 6)

Figure 6. A trarsverse view of the suprspinatus tendon
showing a partialthickress bursal side tear, note the
flattening (T) of the nomnally comvex superior margin of the
supraspinatus tendon.,

Figure 7. A longitudinal view of the supraspinatus
tendon showng a fulthickness tear (T) filled with
anachor it fluid.

Figure 8. A longtudinal view of the supraspnatus tendon
shows a comrplate tear of the tendon; the tendon absent and
the daltoid rmusck D) is now in contact with the huneral
haad (H)
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Figure 9, Transverse view of the biceps tendon (T)
showing hypoechaole fluld collection within the tendon
sheath (F).

Figure 10. A fransverse view of the LHBT shows

an enlarged tendon (T) with an Inhomogensous
echotexture and assodiated fluid in the sheath (F) that
are features of tendinosls,

Afull-thickness tear of the supraspinatus tendon
presents with a gap involving the full thickness of the
tendon that | filed with fluld or delris (Figure 7).

A complete tear of the supraspinatus tendon presents
with absence of the tendon below the deltold muscle
(Figure &),

Due to the complete tear, the supraspinatus tendon has
retracted medially and as a result, the deltoid muscle is
now in contact with the humeral head.

The long head of biceps tendon is the also commonly
involved in acute or chronic shoulder injuries. The most

common finding is rotator cuff tenosynovitis that present

with fluid in the tendon sheath (Figure 9)

Long head of biceps tendonosis may also oceur
and present with a thickened, heterogeneous and
hypoechoic tendon (Figure 10). Long head of biceps
subluxation out of the bicepital groove may result
frorm frauma and is readily diagnosed by ultrasound

Figure 11. Transverse view through the hicipital
groove shows a subluxed LHBT (BT) is surrounded
2y & hyposchole fluid,
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Figure 12. Steroid Infiltration of the subdeltaid
bursa with realtime control of needle (N) entering the
subdeltoid bursa () from the |eft.

particularty during dynamic internal and external rotation
of the arm (Fligure 11),

Finally, ultrasound s also used to gulds interventional
procedures, particularly steroid Infiltrations and
asplration of fluld collections. The real-time monitoring
of these procedures with ultrasound ensures

accurate delivery of medication and confirmation of
completeness of fluid asplration (Figure 12).

High-resolution LS has proved to be an efficient
imaging modality for the assessment of a wide
spectrum of rotator cuff and non—rotator cuff disorders,
the more cornmon of which have been described
above. Itis fast and inexpensive and allows dynamic
assessment of the joint. A direct correlation of the
imaging findings with the patient symptoms can be
gaslly obtained and interventional procedures can be
guided.




