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Methodical Instruction for LESSON № 20 (2 hours)
Theme: ARTICULATIONS OF SHOULDER GIRDLE BONES, SHOULDER JOINT.

Professional orientation for students: The Pathology of joints between ribs, sternum and vertebral arcs most common in adult patients. The normal structure of joints between ribs, sternum and vertebrae, thoracic cage, sternoclavicular joint, shoulder girdle bones joints providing the possibility to recognise the different kinds of this joints malformations and to treat them correctly .

Aim: basing on knowledge (preparation and study of the structure and function) morphology of ribs and their connections with the sternum and vertebraes. Joints of the shoulder girdle and multifunctional specificity of these compounds. To study the structure of the shoulder joint. To study the structure of the elbow joint, showing the specificity of compounds in forearm and hand .

The student should know:

- Latin terminology of the theme;

- the anatomical characteristic of bones of shoulder girdle and free upper limb;

- structure of acromioclavicular, sternoclavicular, glenohumeral, according to the plan of description of joints. Obligate and non obligate elements of joints;

- what joints of shoulder girdle and free upper limb work in a combination with each other and what movements are performed as a result of it?

- forms of joints and features of their functioning (elements of biomechanics);

- the X-ray image of these joints in norm. Difference of X-ray articular fissure from anatomical.

The student should be able to name and show:

-  correct functional position of investigated joints on skeleton.

- belonging of joints to the right or left half of trunk, right or left upper limb.

- parts of jointed bones on skeleton.

- places of fixation of articular capsules.

- to categorize these joints.

- types of movements in each of the listed joints.

- to prepare joints of shoulder girdle.

- ligaments, strengthening given connections.

- roentgenograms of bone connections of shoulder girdle and free upper limb.

Questions of initial level:

1. To give the characteristic for atlantooccipital joint according to the plan of description of joints.

2. To give the characteristic for atalntoaxial joints according to the plan.

3. To name and show types of connections between bones of skull. The characteristic of sutures.

4. To describe the structure of temporo-mandibular joint according to the plan.

5. To list features of temporo-mandibular joint (presence and function of intraarticular disk, articular tubercle).

6. To name features of the temporo-mandibular joint ligaments.

7. To name features of bone connection of newborn scull.

8. To describe the image of the skull on roentgenogram in frontal and lateral projections.

Equipment: skeleton, specimens on previous class, joints of upper limb, X-ray of skeleton.

Content of topic

Ligaments of the Scapula The coracoacromial ligament crosses the shoulder joint and extends between the coracoid process and the acromion. The superior transverse scapular ligament bridges the scapular notch. (Only in rare cases is there an inferior transverse ligament of the scapula, which extends from the margin of the spine of the scapula to the glenoid cavity.) Joints of the Shoulder Girdle Connections with the trunk are made through a continuous fibrous (costo- clavicular) ligament and discontinuous synovial joints (sternoclavicular articulation). In the same way the parts of the shoulder girdle are connected to each other by continuous fibrous (coracoclavicular ligament) and discontinuous synovial joints (acromioclavicular articulation) .

Sternoclavicular Joint This is a joint with an articular disk which divides the space of joint cavity in two. The socket is a shallow concave indentation in the sternum, and the head is formed by the sternal end of the clavicle. The incongruity is adjusted by the cartilage-like fibrous tissue, which covers both articular facets, and by the disk . which is fixed cranially to the clavicle and caudally to the sternum. The capsule is slack and thick and is strengthened by the an terior and posterior sternoclavicular ligaments. The clavicles are interconnected by the interclavicular ligament. The Sternoclavicular joint functions as a ball-and-socket type and has three degrees of freedom .

The costoclavicular ligament extends between the 1st rib and the clavicle .

Acromioclavicular Joint This consists of two apposing, almost flat joint surfaces covered by cartilagelike fibrous tissue. The capsule has a strengthening ligament on its superior surface, the acromioclavicufar ligament .

The coracoclavicular ligament extends between the coracoid process and the clavicle. It can be divided into anterolateral and posferomedial parts. The lateral part, the trapezoid ligament, arises from the upper medial margin of the coracoid process and extends to the trapezoid line. The medial part, the conoid ligament, arises from the base of the coracoid process and has a fan-like termination on the conoid tubercle .

Clinical tips: Marked posterior and Interior displacement of the clavicle may compress the subclavian artery, as can be detected by a weakening of the radial pulse .

Shoulder Joint The bony socket, the glenoid cavity, of the ball-and-socket shoulder joint is much smaller than the head of the hunwus. The hyaline cartilage covering of the glenoid cavity is thicker at the margins than in the center. The socket is enlarged by a fibrocartilaginous lip, the glenoidal lip .

The socket is perpendicular to the plane of the scapula and the position of the scapula determines the attitude of the entire joint. The surface of the glenoid cavity has an area of 6 cm 2 to withstand an atmospheric pressure of 6 kp on the Joint .

The upper limb weighs about 4 kg. As there are no strong ligaments, the shoulder joint is maintained by the action of the enveloping muscles .

The head of the humerus is ballshaped. Its hyaline cartilage covering begins at the anatomical neck and extends somewhat farther distally at the intertubercular sulciis. The cartilage gives the head a more oval shape. The synovlal membrane ol the capsule is attached at the glenoidal lip. It is evaginated like a sac along the long intracapsularly running biceps tendon and surrounds it as a tubular sheath (vagina synoviales intertubercularis). The fibrous portion of the joint capsule in the upper arm forms a connective tissue layer across the inlertubercular sulcus and converts it into an osteotibrous canal, The articular capsule is slack and when the arm hangs down it has a pendent pouchlike part on its medial surface, the axillary recess . The upper portion ot the capsule is partly strengthened by the coracohumeral ligament and three weak glenohurneral ligaments. The coracohumeral ligament arises from the base of the coracoid process and radiates into the capsule, extending to the greater and lesser tubercles. When the arm is hanging in its normal anatomic position, the upper half of the head of the humerus is in contact with the joint capsule and the lower half with the glenoid cavity .

The shoulder joint is associated with a number of synovial sacs. As a rule, it communicates with the subcoracoid bursa, the subtendinous bursa of the subscapular muscle (beneath the tendon of the subscafwiar muscle, the intertubercular synovial sac and the bursa of the coracobrachial muscle .

Movements of the Shoulder Joint The shoulder joint has three degrees of freedom. Abduction and adduction refer to movements away trom the position of rest of the head of the humerus in the scapular plane. Purely lateral abduction always produces retrovBrslon and slight rotation, while abduction from the scapular plane Is anteriorly directed (frontal abduction) .

Flexion tanleverslon) is forward lifting of the arm. Because of rotary components associated with these other movements, a compound movement, circurnductnn, occurs in which the arm traces the surface of a cone. Abduction (E) Is always associated with movement of the scapula; excessive associated scapular movement occurs with abduction of more than 90° (F) (elevation), because then the movement of the joint Is restricted by the coracoacromial ligament .

Clinical Tips: Dislocation is more common in the shoulder than in any other Joint. If associated with a torn capsule, it usually occurs low and in front .

The palpable and visible protuberance ol the shoulder joint is produced by the greater tubercle, the location of which indicates the position ol the head of the humerus. The protuberance disappears when the shoulder is dislocated, as the head of the humerus is no longer in its socket. When palpating a dislocated shoulder the finger enters an empty cavity below the acrornlon, A fracture of the (intracapsular) anatomical neck is uncommon and the prognosis is very poor .

Methodology of Practical Class 
Self-study of joints between bones of the upper limb zone .

Using separate bones and humid preparations, necessary to show the joint of the bones of upper limb shoulder.
The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. To study structure of sternoclavicular and acromioclavicular joints.
	1. To find articulating surfaces of the sternum, clavicle and scapula.

2. To give their classification characteristic.

3. To find the ligaments of these joints.

	2. To study structure of shoulder joint.
	1. To find articulating surfaces of scapula and humerus.

2. To give their classification characteristic.

3. To characterize features of the joint.


The student has to do the notes according to all items of independent work (to write the dictionary of anatomical terms; to describe studied joint according plan of description).

To prepare joints of upper limb:

- sterno-clavicular joint;

- acromio-clavicular joint;

- shoulder joint;

References:
 а) basic 

1. Gray's Anatomy for Students / Richard L. Drake Ph.D, A. Wayne Vogl, Adam W.M. Mitchell, - 2010, 2092 p .

2. Clinically Oriented Anatomy / by Keith L. Moore, Anne M. R. Agur, 2013 .

3. Atlas of Human Anatomy / Frank H. Netter,- 5 edition, - 2011 by Saunders, an Imprint of Elsevior Inc .

4. Materials preparation for lectures 6. Materials preparation for practical classes 

b) additional

1. Lecture .

2. Human anatomy & physiology / Elaine N. Marieb, Katja Hoehn., San Francisco : Benjamin Cummings, 2010., 8th edition .
3.   "Human Anatomy", V.G.Koveshnikov, 2011
4  "Atlas of Human Anatomy", Sobotta, 2010
5  "A Color Atlas of Human Anatomy", R.M.H.McMinn, R.T.Hutchings, J.Pegington, 2006
6  "Gray's Anatomy", Henry Gray F.R.S., 2001

Questions for final control:

1. Structure of sternoclavicular joint.

2. Anatomical features of acromioclavicular joint.

3. Anatomical features of shoulder joint.

Control of knowledge with the help of situational tasks

1. What kind of joint is sternoclavicular joint?

A. Plane.

B. Complex.

C. Combine.

D. Compound.

2. Which ligament participates in formation of a shoulder arch?

A. Lateral collateral ligament.

B. Coraco-humeral ligament.

C. Coraco-acromial ligament.

D. Medial collateral ligament.

3. What kind of joint is articulatio humeri?

A. Simple.

B. Compound.

C. Combine.

D. Complex.

4. Which is the proper ligament of the shoulder joint?

A. Coraco-humeral.

B. Acromio-humeral.

C. Coraco-acromial.

D. Lateral.

5. Which auxiliary components does shoulder joint have?

A. Menisci.

B. Articular disc.

C. Glenoidal labrum.

D. Articular bursae.

6. Which muscle tendon passes through cavity of shoulder joint?

A. Medial head of the triceps brachii muscle.

B. Short head of the biceps brachii muscle.

C. Long head of the triceps brachii muscle.

D. Long head of the biceps brachii muscle.

NEXT TOPIC: THE ELBOW JOINT. CONNECTION OF FOREARM’S BONS. CONNECTION  THE BONES OF HAND
