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%ﬁatract

The study included 54 patients with glenohumeral instability. For every
patient; Ultrasonography, MRI were done and intra-articular contrast injection
in some cases (MRA) .The preliminary results have shown the role of
sonography in monitoring of instability. Correlation between US and MRI and
clinical findings may have a role in diagnosing glenohumeral instability. MR
arthroghraphy is promisable in defining the type of instability

(Key Words:  ultrasonography-MRA-shoulder instability)
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. ABER

. AC

. AIGHL
. ALPSA
. AMBRII

: abduction and external rotation.
- acromi-clavicular
: Anteroinferior glenohumeral ligament

- anterior labrum periosteal sleeve avulsion

- atraumatic multidirectional bilateral

rehabilitation inferior capsular interval closure
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. CHL

. CT

. FSE
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. GLAD
. HAGL
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. IGL
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. MDI

. biceps labral complex

: Bony humeral avulsion of the

glenohumeral Ligament

: coracohumeral ligament
: Computed tomography.

: fast spin echo

: glenohumeral joint

: glenoid labrum
- glenoid labrum articular disruption

: humeral avulsion of the glenohumeral

Ligament
: humeral head

- inferior glenohumeral ligament.

. inferior glenohumeral ligament complex.

- inferior glenohumeral ligament.

. inferior glenohumeral ligament complex

: multidirectional instability
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MGHL  : middle glenohumeral ligament

MRI : Magnetic resonance imaging.

MRA : Magnetic resonance arthrography

POLPSA : Posterior labrocapsular periosteal sleeve
Avulsion

RCT : Rotator cuff tendon.

SGHL : superior glenohumeral ligament

SLAP : superior labrum anterior to posterior.

STIR : Short Time Inversion recovery

TE : time of echo

THL : transhumeral ligament

TR - time of repetition

TUBS : traumatic unidirectional with Bankart

lesion surgical interventional
US . Ultrasound.
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A& B Osteology of bones forming shoulder joint

The head of the humerus faces superiorly, medially& posteriorly. It
corresponds to a third of a sphere 3 cm in radius. Its axis forms with the
axis of the shaft an angle of 135° & with the frontal plane an angle of
30°. The anatomic neck makes an angle of 45°with the horizontal plane.
The glenoid cavity of the scapula lies at the superolateral angle of the
scapula & points laterally, anteriorly and slightly superiorly. The glenoid
cavity is much smaller than the head of the humerus but deepened by a
ring of fibrocartilage, the glenoid labrum

A-suprspinatous muscle B-Infraspinatous m. C-Subscapularis m.
1-Biceps tendon 2-SGHL 3-MGHL 4-Anterior band of IGHL

5~ Posterior band of IGHL 6-Axillary pouch of IGHL

* humerus removed

Anatomy of the shoulder joint. (A) anterior view of ligaments of the left
shoulder. (B) coronal section through the head of the left humerus &
shoulder joint, anterior half viewed from behind. (C) interior of the right
shoulder viewed from its lateral aspect
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a. Subacromial bursa. b. Subscapular bursa (arrowed)

16

Muscles that move the shoulder (A) flexors, (B) extensors, (C) adductors,
(D) abductors, (E) rotators

17

Biomechanics of the glenohumeral movements of arm abduction. (4)
Normal position of the head and shaft of the humerus. The circle in the
head of the humerus indicates the center of rotation. (B) Humerus
abducted 45_ and the scapula beginning upward rotation. The upper
panel shows that the incongruity of the articulating surface of the head
of the humerus and the surface of the glenoid cavity causes the greater
tuberosity of the humerus to impinge on the coraco-acromial ligament.
The upper panel in (C) shows that to allow the greater tuberosity to pass
under the coracoacromial hood during arm abduction, the humeral head
is depressed (depicted by downward movement of the center of rotation)
and the humeral head rotated (indicated by the thin arrow). The
abduction movement of the arm is accomplished in a smooth coordinated
movement during which for each 15_ of arm abduction, 10_ of motion
occurs at the glenohumeral joint and 5_ occurs due to scapular rotation
on the thorax. As noted in (O,abduction of the arm to 90_ is
accomplished by 60_ rotation of the humerus and 30_ rotation of the
scapula. Full abduction of the arm, as shown in (D), is accomplished by
120 of rotation at the glenohumeral joint and 60_ rotation of the scapula

19

Glenohumeral balance is a stabilizing mechanism in which the glenoid is
positioned so that the net humeral joint reaction force passes through the
glenoid fossa

21

Short, peri-articular muscles run transversely across the joint providing
dynamic stability to the joint in all positions by pressing the humeral
head against the glenoid cavity. Five muscles are illustrated as follows:
(1) supraspinatus, (2) subscapularis, (3) infraspinatus, (4)teres minor,
and (5) long head of the biceps

22

10

the glenohumeral joint

23

11

Average HH retroversion is 25 to 30 as related to the distal humeral
transepicondylar axis. The glenoid is tilted 5 superiorly. A, caudal view of
the scapula & humerus. B, frontal view

24

12

The glenoid articular surface (line a) is relatively flat & small compared
with HH articular surface. Line b. a is the total width of the glenoid with
the labrum. The glenoid labrum increases the glenoid depth (line c) &
increases the glenoid cavity surface area

25
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translation of HH
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rotation of HH
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Capsular ligaments. Glenohumeral ligaments

29

16

Stryker Notch view: The patient is supine on the table with the cassette
placed under the shoulder. The palm of the hand of the affected
shoulder is placed on top of the head, with the fingers directed toward
the back of the head. The elbow of the affected shoulder should point
straight upward. The x-ray beam tilts 10° toward the head, centered over
the coracoid process

37
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West Point views

38

18

Diagram shows labrum divided into six areas

39

19

Classification of Bankart and Bankart variant lesions. a Bankart lesion, b
bony Bankart lesion, ¢ Perthes lesion, d ALPSA (anterior labro-
ligamentous periosteal sleeve avulsion) lesion, e GLAD (glenolabral
articular disruption) lesion, f HAGL (humeral avulsion of glenohumeral
ligaments) lesion. (LLC anteroinferior labro-ligamentous complex, P
scapular periosteum, HH humeral head, AC articular cartilage of glenoid,
IGHL inferior glenohumeral ligament)

41

20

Coronal scan. The triangular, homogeneous, hyperechoic medial
meniscus (MM) (hollow arrows) is seen. The body of MM is visualized in
the same plane as the MCL (white arrows). Femur (F) & tibia (T),
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21

Schematic representations of superior labral anteroposterior (SLAP)
lesions I-VII in sagittal plane. In these diagrams, for better visualization,
SLAP lesions II-1V are represented as displaced tears. Arrow = superior
labrum tear, A = acromion, Cl = clavicle, C = coracoid process, S =
supraspinatus myotendinous junction, I = infraspinatus myotendinous
junction, T = teres minor myotendinous junction, Sub = subscapularis
myotendinous junction, B = biceps tendon, SGHL = superior
glenohumeral ligament, MGHL = middle glenohumeral ligament, IGHLC
= inferior glenohumeral ligament complex. (SLAP I, A) lesion
corresponds to fraying of superior labrum (arrow). (SLAP II, B) lesion
corresponds to stripping of superior labrum and attached biceps tendon
from glenoid (arrow). Lesions correspond to bucket-handle tear of
labrum (arrow) with intact biceps tendon (SLAP III, C) and with tear
extending into biceps tendon (SLAP IV, D). (Type V, E) lesion corresponds
to Bankart lesion with superior extension (arrows) to include biceps
tendon and superior labrum. (Type VI, F) lesion corresponds to anterior
or posterior flap tear (arrow) in conjunction with separation of biceps
tendon. (Type VII, G) lesion corresponds to biceps-labral complex tear
(arrow) with extension to MGHL (arrowhead)
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(Type VIII, A) lesion corresponds to superior labral lesion with posterior
extension (arrow) that is similar to type IIA lesion, although more
extensive. (Type IX, B) lesion corresponds to complete or almost complete
detachment of labrum involving extensive anterior and posterior
components (arrows). (Type X, C) lesion corresponds to SLAP lesion with
extension of labral tear (arrow) to rotator interval or structures that cross
it
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Surface coils
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T2 WIS axial planner image showing planning of oblique coronal
images.
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T2 WIS axial planner image showing planning of oblique sagittal images
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(a) Anteroposterior fluoroscopic image demonstrates a spinal needle
(arrow) centered over the needle hub, just lateral to the medial cortex of
the humeral head. Note the sclerotic line, which approximates the lateral
border of the glenohumeral joint (arrowheads).
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(b) Anteroposterior fluoroscopic image shows the needle (arrow), which
is angled medially toward the glenohumeral joint space after making
contact with the humeral head.
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(¢) Anteroposterior fluoroscopic image demonstrates intra-articular
contrast material visualized between the glenoid and humerus (arrow)
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A. Drawing shows patient in prone position for posterior approach to
fluoroscopically guided arthrography of shoulder. B. Image obtained
during fluoroscopy shows glenohumeral joint is viewed tangentially, and
needle (arrow) is advanced parallel to X-ray beam onto inferomedial
quadrant of humeral head within boundary of anatomic neck
(inferrupted Iine). C. Axial T1-weighted fat-saturated image after intra-
articular injection shows attachment of posterior capsule and increased
latitude available for needle placement (arrow)
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28

Photograph showing patient position and transducer alignment. Patient
is placed semi-prone with affected shoulder uppermost. Ipsi-lateral arm
is placed over bolster or pillow both to maintain the semi-prone position
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29

Needle-tip location. Axial oblique sonogram of posterior aspect of
glenohumeral joint shows preferred needle-tip location just before intra~
articular injection: Needle tip should be positioned between free margin
of posterior glenoid labrum (asterisk) and hypo-echoic articular cartilage
of HH. Note that bevel of needle tip (arrow) is facing up. Needle shaft
(arrowhead), humeral head (H), and posterior glenoid rim (g) are also
labelled
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30

Confirmation of intra-articular injection. Axial oblique sonogram
obtained at posterior aspect of glenohumeral joint toward end of
sonographically guided intra-articular injection procedure show that
injected sonolucent fluid (f) has displaced posterior joint capsule (c)
away from humeral head, confirming intra-articular placement of
injected substance. Note that needle tip (arrow) has now been rotated
downward to face bevel. Needle shaft (arrowhead), humeral head (H),
posterior glenoid rim (g), and posterior glenoid labrum (asfrisk), are also
labelled

66

31

MR arthrogram in 38-year-old man shows transitional zone. Axial T2-
weighted fat-suppressed image (TR/TE, 3,000/60) shows no fluid
between anterosuperior labrum and adjacent glenoid cartilage. Area of
intermediate signal intensity (arrow) represents {ransitional zone
between fibrocartilage of labrum and hyaline cartilage of glenoid. HH =
humeral head, G = glenoid
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32

Shoulder MRI arthrogram, with iatrogenic air (yellow arrows) in the
subscapularis, introduced during the course of the joint injection. Note
that the air cannot be seen on the axial T2 fat sat spin echo image, since
spin echo images are much less prone to susceptibility artifact
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33

MRI features of sublabral recess in MR arthrogram of left shoulder. HH =
humeral head, G = glenoid. Fig.a Axial T1-weighted fat-suppressed spin-
echo image (TR/TE, 400/11) shows that sublabral recess (arrowhead)
has parallel orientation to glenoid cartilage in this plane. (B) Coronal T1-~
weighted fat-suppressed spin-echo image (400/11) shows that recess
outlined by contrast material is linear and follows contour of glenoid
cartilage (arrow)

72

34

Labral shapes. A-F, Drawings show triangular labrum, anteriorly and
posteriorly (A); round labrum, anteriorly and posteriorly (B); cleaved
labrum, anteriorly (C); notched labrum, anteriorly (D); notch extends in
labrum in more vertical fashion than horizontally oriented cleft; flat
labrum, anteriorly and posteriorly (E); and absent labrum, anteriorly and
posteriorly (F). Note glenoid rim has no visible labrum

72

35

Glenoid labral shape of various patients on TI1-weighted axial MR
arthrography. A-E, MR arthrograms show  triangular variation,
anteriorly and posteriorly (A; note middle glenohumeral ligament
[arrow]); round variation, anteriorly and flat, posteriorly (B); cleaved
variation, anteriorly (arrow, C); notched variation, anteriorly (arrow, D);
and absent variation, anteriorly (E)
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306a

MRI features of Buford complex. Axial Proton density—weighted fat-
suppressed image (TR/TE, 2,000/14) shows absence of anterosuperior
labrum associated with cordlike middle glenohumeral ligament (arrow).
HH = humeral head, G = glenoid
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Axial T1-weighted MR arthrograms Middle glenohumeral ligament
(arrow) is thick and cordlike with absence of anterosuperior labrum,
indicating Buford complex

73

37

T1~weighted MR arthrograms show findings resembling labral tears. A,
Undercutting of labrum (arrow) is increased signal of hyaline cartilage
underneath anterior labrum
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38

Three types of capsular insertion on T1-weighted MR arthrography. A,
MR arthrogram shows type 1 (insertion on labrum, solid arrow) in
posterior capsular insertion and type 3 (insertion more medial to
junction of labrum and glenoid, open arrow) in anterior capsular
insertion in 21-year-old man. B, MR arthrogram shows type 2 (insertion
at junction of labrum and glenoid, solid arrow) in posterior capsular
insertion and type 3 (open arrow) in anterior capsular insertion in 19-
year-old man

74

39

Hill-Sachs defect: MR appearance. a Acute lesion: transverse fat-
suppressed intermediate weighted TSE image shows impaction of the
posterolateral humeral head (arrowhead) with adjacent bone marrow
edema following acute anteroinferior dislocation. b, ¢ Chronic lesions: b
transverse fat-suppressed T1-weighted and c transverse T1-weighted MR
arthrograms obtained in two different patients several months after
anteroinferior dislocation depict circumscribed (b) and extensive (c)
osteochondral defects (arrowheads) of the humeral head (C tip of
coracoid process)

75

40

(a) On fat-suppressed TIWIs coronal MR arthrographic image, high
signal intensity of contrast material fills posterior cyst (arrow) at
attachment site of infraspinatus tendon (arrowhead). (b) Fat-suppressed
TIWIs oblique sagittal MR arthrographic image confirms posterior
location of cyst (arrow). Presence of high signal intensity of contrast
material reflects communication between cyst & joint space at bare area
of cortical bone (arrowhead) underlying intact infraspinatus tendon
attachment site
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41

Axial MR anatomy; superior images
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42(a-g)

Axial MR arthrographic anatomy ; superior images

79-80

43

Fat suppressed TIWI coronal oblique MR arthrogram showing biceps
labral complex attachments (blc). (A) In type 1, the BLC is firmly
attached to the superior pole of the glenoid. m middle glenohumeral
ligament, ca coracoacromial ligament. (B) In type 2, the biceps tendon is
attached to superior labrum medial to the superior glenoid. a fluid filled
sublabral sulcus is formed at the anterior superior pole of the glenoid
(black arrow). Intermediate signal intensity articular cartilage of the
glenoid extends medially over the superior glenoid surface (white
arrow). (C) Meniscoid labrum (large arrow) associated with large sulcus
(small arrow) which extend beneath the meniscoid superior labrum
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44(a-d)

Coronal oblique conventional MRI anatomy
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45(a~c)

Coronal oblique MRI arthrographic anatomy
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Coronal oblique MRI PD images. Mid sections
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Coronal oblique MR arthrography T1 fat suppression images. Mid to
posterior sections
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Sagittal oblique MRI PD images from lateral to medial
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Sagittal oblique MRI arthrographic T1 fat suppression images from
lateral to medial
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Hill-Sachs defect: MRI & MRA. a Acute lesion: transverse fat-suppressed
intermediate weighted TSE image shows impaction of the posterolateral humeral
head (arrowhead) with adjacent bone marrow edema following acute
anteroinferior dislocation. b, ¢ Chronic lesions: b transverse fat-suppressed T1-
weighted and c transverse T1-weighted MR arthrograms obtained in two
different patients several months after anteroinferior dislocation depict
circumscribed (b) and extensive (c,d) osteochondral defects (arrowheads in c,
white arrow in d) of the humeral head (Ctip of coracoid process)
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51

Bony Bankart. A. Axial STIR. B-D axial, coronal, sagittal T1 fat supression
MR arthrography showing Glenoid rim fracture (arrowed)
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52

a~- Osseous Bankart lesion (arrow), which was detected after anterior
shoulder dislocation. Osseous Bankart lesion is fracture through
anteroinferior labrum involving adjacent bony glenoid. b-Axial T1
MRAr.: Classic osseous Bankart lesion with nicely demonstrated cleft of
intraarticular contrast insinuating into the osteocartilaginous fracture

92

53

Bankart lesion. Axial 77 weighted spin echo MR arthrographic image with
fat saturation, at the level of the inferior glenoid labrum, demonstrates an
avulsed displaced labral-ligamentous complex (arrow) from the
anteroinferior aspect of the glenoid, with complete disruption of the
scapular periosteum, constituting a fibrous Bankart lesion
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54

T1-weighted MR arthrograms of the right shoulder in an 18-~year-old
man who sustained an acute dislocation of the shoulder. A, Transverse
image (570/14) shows contrast medium interposition between the
glenoid rim and the detached capsulolabral complex (arrow). The lesion
was correctly categorized as a Bankart lesion. B, Transverse image
(570/14) at the level of the coracoid process demonstrates a complete
tear of the middle glenohumeral ligament, an avulsion of the anterior
labrum (thick arrow), and a Hill-Sachs fracture (thin arrow) with
subjacent bone marrow edema in the posterolateral humeral head. C,
Oblique sagittal image shows extension of the anteroinferior labral
injury (arrows)
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Bankart lesion. a Transverse and b coronal oblique T1-weighted MR
arthrograms show complete detachment of the anteroinferior labrum
(arrows) which “floats” within the anterior capsular recess but remains
attached to the IGHL (arrowheads). ¢ Fat-suppressed T1-weighted MR
arthrogram obtained in ABER position reveals separation of the
anteroinferior labrum from the glenoid edge as well as disruption of the
periosteum (arrow). Note taut IGHL adherent to the labrum (arrowhead)
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Perthes lesion. a Transverse fat-suppressed T1~weighted MR arthrogram
shows detachment and slight displacement of the anteroinferior labro-
ligamentous complex (arrow) and stripping of the intact scapular
periosteum (arrowhead). On b corresponding TI-weighted MR
arthrogram obtained in ABER position the anteroinferior labrum is
realigned with the glenoid edge by the taut IGHL (arrowhead). Although
the tear is still demarcated by contrast media (arrow), it is less
conspicuous than on the conventional transverse section in this case. (M
middle glenohumeral ligament
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Perthes lesion Transverse T1-weighted MR arthrogram of the right
shoulder in a 37- year-old man demonstrates detachment and anterior
displacement of the labral ligamentous attachment (thick arrow). The
medially stripped intact periosteum (thin arrow) is clearly delineated
with contrast medium. The lesion was correctly categorized as a Perthes
lesion
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ALPSA lesion T1-weighted MR arthrograms of the left shoulder in a 24-
year-old man with chronic shoulder instability. A, Transverse image
demonstrates medial displacement of the labral ligamentous attachment
(arrow) correctly interpreted. B, Oblique coronal image shows inferior
displacement of the labro-ligamentous complex (arrow)

95

59

ALPSA lesion. a Coronal oblique and b transverse T1-weighted MR
arthrograms demonstrate a nodular shaped antero-inferior labro-
ligamentous complex (arrows) that is displaced medially and inferiorly
on the scapular neck. Note cleft (arrowheads) between fibrous tissue and
glenoid
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GLAD lesion. Transverse TI-weighted MR arthrogram shows a
nondisplaced tear of the anterior labrum (arrow) associated with a full-
thickness chondral defect of the anterior glenoid (arrowhead). A small
fragment of hyaline cartilage adheres to the torn labrum
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