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Abstract

High-resolution real-time ultrasonography (US) has been shown to
be a successful imaging modality for both rotator cuff and non—rotator
cuff disorders .Advances in technology have substantially improved US
image quality, producing spatial resolution exceeding that obtained with
magnetic resonance (MR) imaging without the use of special coils and
imaging parameters.the ultrasonic demonstration of this condition relies
on demonstrating related changes in the bony and soft tissue structures
around the shoulder or abnormalities on dynamic assessment .
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INTRODUCTION

Shoulder pain is an extremely common complantd there
are many common causes of this of problem, somemmm
causes include : bursitis, rotator cuff tendonntgator cuff tear,

frozen shoulder , calcific tendonitis, shoulder latation,

shoulder seperation ,labral tear , ,arthritis, pscéendon rupture

(Jonathan Cluett, 2009)

High-resolution real-time ultrasonography (US) has been
shown to be a successful imaging modality for batiator cuff
and non-rotator cuff disordefderritt C ., 200).

Advances in technology havemproved US image quality,

producing spatial resolution exceeding that obtineith
magnetic resonance (MR) imaging without the usespdcial

coils and imaging parametegigartinoli C, et al ., 2003.

Also, sonography is inexpensive, fast, antéref dynamic
capabilities for examining the patient in multigieanning planes
and specific arm positions or movements, in addito having
the ability to focus the examination on the precisgion of

maximum discomfortKrickson SJ.: 1997).

Direct correlation of the imaging findingsetlsymptoms of
the patient can be easily obtained and intervealipnocedures

can be guided.



US technique for shoulder examination depenugatient
positioning, scanning protocol for every tendon athtomic
part, and dynamic imagin¢Athanasios et al: 2006)

The impingement syndrome is one of the most common
causes of shoulder pain. It results from narrowioflg the
subacromial space leading to entrapment of thetawotauff
tendons and other structures in this reg{omvrk Stieler ,1999

The ultrasonic demonstration of this coditrelies on
demonstrating related changes in the bony and ss$ue
structures around the shoulder r abnormalities @nawohic

assessmentifark Stieler ,1999

MR imaging is currently considered theerefice standard
for imaging of shoulder disorders. The strengtivi® imaging
lies in its potential for assessing sonographicatigccessible
areas such as bone, labral cartilage, deep partvanbus

ligaments, capsule, and areas obscured by lfattenasios et al:
2006)
Studies have investigated the value of dynamic MR

evaluation of the shoulder with open MRI .the ondjmiting
factors of dynamic MRI are the restricted availidypil of open
magnets and the fact that the MR technology ailgws
seqguential imaging of single — plane shouldertions that don't

entirely reproduce physiologic shoulder moti(mathalie J.,
2008.



Musculoskeletal sonographyis an important complementary
tool to MRI because every patient can undergo s@puity,

ultrasound probe can be placed exactly where itsfiutier RS,
Finzel KC,2005 )
Doppler sonography gives important physiologic information,

better for differentiating fluid from solid materiaOne of the
strengths of sonography is to facilitate bilateramparison and
has a more flexible field of view(ler RS, Finzel KC,2005 )
Additionally, US is more patient friendly asagbktrophobia,
which may occur with MRI scanners, is not encowsderith US
imaging. When compared to MRI, patients with sheulgain

prefer diagnostic U®iddleton WD et al , 2004)

AIM OF WORK:

The purpose of this study is to highlight tfole of high
resolution ultrasonography in the evaluation of tloe osseous
causes of shoulder pain.

In the developing countries ,the cost /effemtess is very
important issue in the evaluation of any diadicosxamination
,S0 we have a goal to offer an accurate and higelysitive
diagnostic method for the cases of shoulder paieing widely

spread and of low cost .
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ANATOMY OF THE SHOULDER GIRDLE

The shoulder joint is a synovial joint of thall-and-socket joint in

which an elegant freedom of movement is allowedasbe expense to its
strength and stability. The bones entering in ismiation are the
hemispherical head of the humerus (ball) linkingthe shallow glenoid
cavity of the scapula (socket). Some protectiontlod joint against
displacement is afforded by its ligaments and &ytdndons and muscles
that surround it(Zlatkin , 2002)

Bones of the shoulder joint

The clavicle connects the axial and appendicular skeletonsi@fupper
extremity. Its sternal end is expanded and fit® ithe notch on the
manubrium at the sternoclavicular joint. The lateree-third is flat, and its
sternal end is expanded as it curves back to ntemtstapula at the

acromioclavicular joint(Zlatkin , 2002)

The scapulaconsists of the scapular body, the scapular sgnescapular

neck, the acromion, the glenoid fossa, and thecomtarocess. It has costal
(anterior) and posterior surfaces with itsantesiaface in contact with the
thoracic cage (the scapulothoracic interface). Ftbenupper part of the
posterior surface, the spine of the scapula prej&derally, terminating

into the acromion, which forms the lateral mostdipthe shoulder . The
lateral angle of the scapula is thick and strongh \&n expanded large,
shallow glenoid fossa, facing slightly forward am@wards, ready to

receive the head of the humerus. Just medial tagykbeoid fossa is the
coracoid process as it projects upwards from tlok € the scapula. The
coracoid process serves as an attachment site eiograd important

ligaments and muscléshankman et al , 1999).

The acromion classified into three types according to its motpgy:

A. Type 1. flat or straight undersurface with higingle of inclination.
5



B. Type 2: curved arc and decreased angle of iatxtin.

C. Type 3: hooked anteriorly with decreased angteinzlination.
(Haygood TM, et al 1993).

The proximal humerus consists of the head, anatomic neck, and the
greater and lesser tuberosities. The intertubaeradaicipital groove is
located between the greater and lesser tuberostmsy the anterior
surface of the humerus. The head of the humerappsoximately one
third of a sphere and it is about four times lartiemm the socket on the
scapula. In anatomic position, the faces superiorhedially, and
posteriorly with the lesser tuberosity in front atlee greater tuberosity
pointing laterally(Vahlensieck ET AL , 1999)

Aeromion Acramian

Coraceld Caoracaid

AT :5__"
Y .é/ Sr:apu.'n \ ]
% ffmnt side)

Glenaid
d Fossa

Glenoid |
Fossa

Humerus

Head of
Humerus

Scapula

Fig.1 A&B: bones forming shoulder joiffWagner et al , 2002)



MUSCLES OF THE SHOULDER

| -GLENOHUMERAL MUSCLE

1- DELTOID (FIG 3&5)

The largest and the most important of the glenomahmauscles is

the deltoid ,it consists of three parts ,the aotedeltoid ,the middle

portion ,and the posterior deltoid ,Elevation i tubscapularis plane is
the role of the anterior and middle portions wittm& actions by the

posterior parts especially above 90 degrees .ftexgothe role of the

anterior and middle parts of the muscle and theicldar portions of the

pectoralis major ,with some contributions by theeipis .Abduction in the

coronal plane is mainly by the action of the pastgoortion of the muscle

( Williams and Dyson,1992)

2-THE ROTATOR CUFF (FIG 4,5,6&7)

The rotator cuff is generally defined as a compéxour muscles

that arise from the scapula and attach to the tste¥s of the humerus

.along with the adjacent capsule that blends widsé¢ tendons near their
insertions. The muscles of the rotator cuff incluithe subscapularis

,supraspinatus, infraspinatus and teres minor ressakranged in the

saggital image as well as in the correspondingegtmnal image in figures

7&8( Neer et al ,1992)

a] The supraspinatus muscle (FIG 3.4,5&6)

The supraspinatus muscle arises from the medialtinvds of the
supraspinatus fossa of the scapula and from tbegssupraspinatus fascia
.the muscle forms a tendon ,which passes undeadimanion and inserts
in the highest facet in the greater tubercle ofttmerus it approaches its

insertion ,many fibers are fused with the capstléhe shoulder joint .Its



tendinious insertion is in common posteriorly lwithe infraspinatus
tendon and anteriorly,with the coracohumeral ligatse
Nerve Supply
The muscle is supplied by the suprascapularen€4-C5 (Jobe.1992)
B] The Infraspinatus Muscle (FIG 4,5,6&7)
The infraspinatus arises from the medial two thirdS the

infraspinatus fossa .the superficial fibers frone timfraspinatus fascia
covering the muscle the tendon of the muscle iaserthe middle facet of
the of the greater facet of the humerus as itse®gthe capsule of the
shoulder joint some of the fibers blend with tla@sule .the tendon is in
common anteroposteriorly with the supraspinatusidae and inferiorly
with the teres minor tendon
Nerve supply.
The muscle is supplied by the suprascapulareneC4-C5 ( Williams

and Dyson,1992)
C] The Subscapularis Muscle (FIG. 4,5&6)

It is the anterior portion of the rotator cuff atrises from the

subscapularis fossa it is a large powerful mudtiat inserts in the lesser
tubercle of the humerus ,some fibers blend withctiqesule of the shoulder
joint ,some fibers are sometimes found passinghe intertubercular
sulcus(Holder et al ,1992)
Nerve Supply.

The muscle is supplied by the sub scapularveneC5-C6-CT
Jobe.1990)
D] Teres Minor Muscle FIG (4,5,6&7)

The teres minor muscle is a narrow muscle whickearfrom a strip

along the upper two thirds of the lateral edgelmndorsal surface of the

scapula .it is sometimes inseparable from the $pireatus .its tendon



inserts in the lowest of the facets of the on dgheater tubercle of the
humerus
Nerve supply.

The muscle is supplied by the axillary nenke @5 (Jobe.1990)

1-SCAPULO THORACIC MUSCLES
1] Trapizius( FIG 2)

The muscle acts as a scapular rotator, with theewufbers used

mostly for elevation of the lateral angl@Villiams and Dyson,1992)
2] Rhomboides(FIG2)

Their main action is retraction of the scapula éedause of their

oblique coarse also participate in elevation of shapula(Williams and
Dyson,1992)
3]Serratus Anterior (FIG 7)

It protracts the scapula and participates in upwatdtion of the
scapul@Jobe.1990)
4]Pectoralis_Minor

Its function is protraction of the scapula if theapula is retracted
and depression of the lateral angle of the scaptite scapula is upward
rotated(Jobe.1990)

5]Subclavius Muscle

The action of this muscle is to stabilize the stectavicular joint
(Williams and Dyson,1992)
6]Levator Scapulae( FIG 2)

The muscle is inserted into the superior anglédefscapula and acts
to elevate i{Jobe.1990)
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Figure (2) graphic image of a posterior view of tmscles of the back of the

shouldefWilliams and Dyson,1992)

Suprascapular ligament

Capsule of the shoulder joint

Figure(3)graphic ima"e of a superior view of th@ragpinatus muscle and shoulder

ligamentgWilliams and Dyson,1992)
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Inferior angle:

Figure (4) graphic image of a coronal section Atposr view B-anterior view of the
rotator cuff musclg®Villiams and Dyson,1992)

Supraspinatus tendon and
capsule of shouider joint

Figure(5) graphic image of é lateral section thtoutpe shoulder showing the
glenohumeral ligaments as well as the rotator cufperimposed by the deltoid

muscléWilliams and Dyson,1992)

SupraS

.
InfraS SubS
Tm

figure (6)a—c. Projectional images of rotator coffiscles and tendons as seen in an
anterior (a), lateral (b) and posterior (c) viewtloé shoulder. Note the relationship of
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