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Methodical Instruction for Lesson  № 4 (2 hours)
Theme. THE SCAPULA, THE CLAVICLE, THE HUMERUS
Professional orientation of students: The movement of the most vertebratesis connected with extremities and reach complete development in terraneous forms. The anterior extremities becoming upper in  humans because of vertical position and have completely lost locomotor function. The upper limb have turned in seizing organ adjusted to performance of various and thin movements, necessary for work due to the labour activity of the human. The bones of the upper limb are more thin and are easy they are connected among themselves by very mobile joints. The free upper limb is attached to a trunk with by the bones of a shoulder girdle - clavicles and scapulas. Great volume of movements of the upper limb is appreciably connected to a clavicle which puts aside a limb to periphery and is most developed at the human. 

The humerus is a part of a skeleton of a free upper limb. For a human arm twisting (torsio) s is peculiar. The scapula at the human adjoins to a back surface of a thoracic cage and its articulate fossa is inverted to lateral side, therefore the articulate surface of the head of the humerus connected to it, turns inside almost on 90 degrees in relation to distal epiphysis of the bone. The torsio of the arm was developed gradually during an ontogenesis of the human.

Aim: Learn how to find, and display on the skeleton and some preparation of  scapula, clavicle and humerus and be able to distinguish   anatomical formations of this bones. 

The student should  know:

- Latin terminology of the theme (the name of bones and their anatomic formations);

- anatomical parts of upper limb, bones of shoulder girdle;

- a structure of a clavicle: its parts, anatomic formations and their functions;

- a structure of a scapula: surfaces, edges, angles, formations and their functions;

- sources of development (ossification points), age features, anomalies of development of bones of thorax and shoulder girdle.

- a structure of a humerus: its parts, formations of diaphysis, proximal and distal epiphysises their functions;

The student should be able to name and show:
- correct functional position of the sternum, ribs, clavicle, scapula;

- belonging of ribs, clavicle and scapula to the right or left halves of body;

- parts of upper limb, bones of shoulder girdle;

- anatomical formations of clavicle, localization of ossification points;

- anatomical formations of scapula, localization of ossification points;

- anatomical formations of thorax, vertebral column on X-ray.

- correct functional position of the humerus.

- anatomic formations of a humerus, to show the locations of ossification centers.

- stages of development of bones of the limb.

Questions of initial level:

1. Which are the bones of thorax?

2. Name and structure of sternum.

3. Structure of thorax, its main shapes, and their characteristic.

4. Anatomical structure of typical tubular bone.

5. Parts of upper limb.

6. Bones of shoulder girdle.

7. Name and structure of clavicle.

8. Name and structure of scapula.

Equipment: skeleton, set of vertebrae, sacrum, coccyx, sternum, ribs, separate bones of upper limb.

Content of the topic

The shoulder girdle is formed by the scapulae and the clavicles 

Clavicle Clavicle is an S-shaped bone. Toward the sternum is the sternal end with the sternal articular facet and toward the scapula the flat acromial end with acromial articular facet and between the two lies the body of the clavicle. Near the sternal end, on the lower surface of the clavicle, is the impression for the cosloclavicular ligament. The sulcus for the subclavian muscle lies on the undersurface of the clavicular body. The prominent conoid tubercle lies near the acromial end close to the trapezoid line.

The Bones of the shoulder girdle: 1. The Clavicle (Ossa Extremitatis Superioris) & (Clavicula; Collar Bone) The clavicle forms the anterior portion of the shoulder girdle. It is a long bone, curved somewhat like the italic letter f, and placed nearly horizontally at the upper and anterior part of the thorax, immediately above the first rib. It articulates medially with the manubrium sterni, and laterally with the acromion of the scapula. It presents a double curvature, the convexity being directed forward at the sternal end, and the concavity at the scapular end. Its lateral third is flattened from above downward, while its medial two-thirds is of a rounded or prismatic form 

Lateral Third.—The lateral third has two surfaces, an upper and a lower; and two borders, an anterior and a posterior 

Surface.—The upper surface is flat, rough, and marked by impressions for the attachments of the Deltoideus in front, and the Trapezius behind; between these impressions a small portion of the bone is subcutaneous. The under surface is flat. At its posterior border, near the point where the prismatic joins with the flattened portion, is a rough eminence, the coracoid tuberosity (conoid tubercle); this, in the natural position of the bone, surmounts the coracoid process of the scapula, and gives attachment to the conoid ligament. From this tuberosity an oblique ridge, the oblique or trapezoid ridge, runs forward and lateralward, and afford attachment to the trapezoid ligament.

Borders.—The anterior border is concave, thin, and rough, and gives attachment to the Deltoideus. The posterior border is convex, rough, thicker than the anterior, and gives attachment to the Trapezius .

Medial Two-thirds.—The medial two-thirds constitute the prismatic portion of the bone, which is curved so as to be convex in front, concave behind, and is marked by three borders, separating three surfaces 

Left clavicle. Superior surface 

Borders.—The anterior border is continuous with the anterior margin of the flat portion. Its lateral part is smooth, and corresponds to the interval between the attachments of the Pectoralis major and Deltoideus; its medial part forms the lower boundary of an elliptical surface for the attachment of the clavicular portion of the Pectoralis major, and approaches the posterior border of the bone. The superior border is continuous with the posterior margin of the flat portion, and separates the anterior from the posterior surface. Smooth and rounded laterally, it becomes rough toward the medial third for the attachment of the Sternocleidomastoideus, and ends at the upper angle of the sternal extremity. The posterior or subclavian border separates the posterior from the inferior surface, and extends from the coracoid tuberosity to the costal tuberosity; it forms the posterior boundary of the groove for the Subclavius, and gives attachment to a layer of cervical fascia which envelops the Omohyoideus 

Surfaces.—The anterior surface is included between the superior and anterior borders. Its lateral part looks upward, and is continuous with the superior surface of the flattened portion; it is smooth, convex, and nearly subcutaneous, being covered only by the Platysma. Medially it is divided by a narrow subcutaneous area into two parts: a lower, elliptical in form, and directed forward, for the attachment of the Pectoralis major; and an upper for the attachment of the Sternocleidomastoideus. The posterior or cervical surface is smooth, and looks backward toward the root of the neck. It is limited, above, by the superior border; below, by the subclavian border; medially, by the margin of the sternal extremity; and laterally, by the coracoid tuberosity. It is concave medio-laterally, and is in relation, by its lower part, with the transverse scapular vessels. This surface, at the junction of the curves of the bone, is also in relation with the brachial plexus of nerves and the subclavian vessels. It gives attachment, near the sternal extremity, to part of the Sternohyoideus; and presents, near the middle, an oblique foramen directed lateralward, which transmits the chief nutrient artery of the bone. Sometimes there are two foramina on the posterior surface, or one on the posterior and another on the inferior surface. The inferior or subclavian surface is bounded, in front, by the anterior border; behind, by the subclavian border. It is narrowed medially, but gradually increases in width laterally, and is continuous with the under surface of the flat portion. On its medial part is a broad rough surface, the costal tuberosity (rhomboid impression), rather more than 2 cm. in length, for the attachment of the costoclavicular ligament. The rest of this surface is occupied by a groove, which gives attachment to the Subclavius; the coracoclavicular fascia, which splits to enclose the muscle, is attached to the margins of the groove. Not infrequently this groove is subdivided longitudinally by a line which gives attachment to the intermuscular septum of the Subclavius 

The Sternal Extremity (extremitas sternalis; internal extremity).—The sternal extremity of the clavicle is triangular in form, directed medialward, and a little downward and forward; it presents an articular facet, concave from before backward, convex from above downward, which articulates with the manubrium sterni through the intervention of an articular disk. The lower part of the facet is continued on to the inferior surface of the bone as a small semi-oval area for articulation with the cartilage of the first rib. The circumference of the articular surface is rough, for the attachment of numerous ligaments; the upper angle gives attachment to the articular disk 

The Acromial Extremity (extremitas acromialis; outer extremity).—The acromial extremity presents a small, flattened, oval surface directed obliquely downward, for articulation with the acromion of the scapula. The circumference of the articular facet is rough, especially above, for the attachment of the acromioclavicular ligaments 

In the female, the clavicle is generally shorter, thinner, less curved, and smoother than in the male. In those persons who perform considerable manual labor it becomes thicker and more curved, and its ridges for muscular attachment are prominently marked.

Structure.—The clavicle consists of cancellous tissue, enveloped by a compact layer, which is much thicker in the intermediate part than at the extremities of the bone 

Ossification.—The clavicle begins to ossify before any other bone in the body; it is ossified from three centers—viz., two primary centers, a medial and a lateral, for the body, which appear during the fifth or sixth week of fetal life; and a secondary center for the sternal end, which appears about the eighteenth or twentieth year, and unites with the rest of the bone about the twenty-fifth year .

Scapula is a flat, triangular bone. It has a medial margin, a lateral margin and a superior margin, which are separated from each other by the superior and inferior angles and lateral angle. The anterior or costal surface is flat and slightly concave (subscapular fossa). It sometimes shows clear lines of muscle attachments. The dorsal surface is divided by the spine of the scapula into a smaller supraspinous fossa and a larger infraspinous fossa. The spine rises laterally to terminate in a flattened process, the acromion. Near the lateral end lies an oval articular facet for articulation with the clavicle.  The lateral angle bears the glenoid cavity with supraglenoid tubercle and the infraglenoid tubercle. The neck of the scapula is adjacent to the glenoid cavity 

The coracoid process lies above the glenoid cavity. On the upper margin of the scapula, lies the scapular notch . (Shoulder Blade) the scapula forms the posterior part of the shoulder girdle. It is a flat, triangular bone, with two surfaces, three borders, and three angles 

Surfaces.—The costal or ventral surface presents a broad concavity, the subscapular fossa. The medial two-thirds of the fossa are marked by several oblique ridges, which run lateralward and upward. The ridges give attachment to the tendinous insertions, and the surfaces between them to the fleshy fibers, of the Subscapularis. The lateral third of the fossa is smooth and covered by the fibers of this muscle. The fossa is separated from the vertebral border by smooth triangular areas at the medial and inferior angles, and in the interval between these by a narrow ridge which is often deficient. These triangular areas and the intervening ridge afford attachment to the Serratus anterior. At the upper part of the fossa is a transverse depression, where the bone appears to be bent on itself along a line at right angles to and passing through the center of the glenoid cavity, forming a considerable angle, called the subscapular angle; this gives greater strength to the body of the bone by its arched form, while the summit of the arch serves to support the spine and acromion. The dorsal surface is arched from above downward, and is subdivided into two unequal parts by the spine; the portion above the spine is called the supraspinatous fossa, and that below it the infraspinatous fossa .

The supraspinatous fossa, the smaller of the two, is concave, smooth, and broader at its vertebral than at its humeral end; its medial two-thirds give origin to the Supraspinatus 

The infraspinatous fossa is much larger than the preceding; toward its vertebral margin a shallow concavity is seen at its upper part; its center presents a prominent convexity, while near the axillary border is a deep groove which runs from the upper toward the lower part. The medial two-thirds of the fossa give origin to the Infraspinatus; the lateral third is covered by this muscle 

The dorsal surface is marked near the axillary border by an elevated ridge, which runs from the lower part of the glenoid cavity, downward and backward to the vertebral border, about 2.5 cm. above the inferior angle. The ridge serves for the attachment of a fibrous septum, which separates the Infraspinatus from the Teres major and Teres minor. The surface between the ridge and the axillary border is narrow in the upper two-thirds of its extent, and is crossed near its center by a groove for the passage of the scapular circumflex vessels; it affords attachment to the Teres minor. Its lower third presents a broader, somewhat triangular surface, which gives origin to the Teres major, and over which the Latissimus dorsi glides; frequently the latter muscle takes origin by a few fibers from this part. The broad and narrow portions above alluded to are separated by an oblique line, which runs from the axillary border, downward and backward, to meet the elevated ridge: to it is attached a fibrous septum which separates the Teres muscles from each other. 

The Spine (spina scapulae).—The spine is a prominent plate of bone, which crosses obliquely the medial four-fifths of the dorsal surface of the scapula at its upper part, and separates the supra- from the infraspinatous fossa. It begins at the vertical border by a smooth, triangular area over which the tendon of insertion of the lower part of the Trapezius glides, and, gradually becoming more elevated, ends in the acromion, which overhangs the shoulder-joint. The spine is triangular, and flattened from above downward, its apex being directed toward the vertebral border. It presents two surfaces and three borders. Its superior surface is concave; it assits in forming the supraspinatous fossa, and gives origin to part of the Supraspinatus. Its inferior surface forms part of the infraspinatous fossa, gives origin to a portion of the Infraspinatus, and presents near its center the orifice of a nutrient canal. Of the three borders, the anterior is attached to the dorsal surface of the bone; the posterior, or crest of the spine, is broad, and presents two lips and an intervening rough interval. The Trapezius is attached to the superior lip, and a rough tubercle is generally seen on that portion of the spine which receives the tendon of insertion of the lower part of this muscle. The Deltoideus is attached to the whole length of the inferior lip. The interval between the lips is subcutaneous and partly covered by the tendinous fibers of these muscles. The lateral border, or base, the shortest of the three, is slightly concave; its edge, thick and round, is continuous above with the under surface of the acromion, below with the neck of the scapula. It forms the medial boundary of the great scapular notch, which serves to connect the supra- and infraspinatous fossa. 

The Acromion.—The acromion forms the summit of the shoulder, and is a large, somewhat triangular or oblong process, flattened from behind forward, projecting at first lateralward, and then curving forward and upward, so as to overhang the glenoid cavity. Its superior surface, directed upward, backward, and lateralward, is convex, rough, and gives attachment to some fibers of the Deltoideus, and in the rest of its extent is subcutaneous. Its inferior surface is smooth and concave. Its lateral border is thick and irregular, and presents three or four tubercles for the tendinous origins of the Deltoideus. Its medial border, shorter than the lateral, is concave, gives attachment to a portion of the Trapezius, and presents about its center a small, oval surface for articulation with the acromial end of the clavicle. 

Its apex, which corresponds to the point of meeting of these two borders in front, is thin, and has attached to it the coracoacromial ligament .
Borders.—Of the three borders of the scapula, the superior is the shortest and thinnest; it is concave, and extends from the medial angle to the base of the coracoid process. At its lateral part is a deep, semicircular notch, the scapular notch, formed partly by the base of the coracoid process. This notch is converted into a foramen by the superior transverse ligament, and serves for the passage of the suprascapular nerve; sometimes the ligament is ossified. The adjacent part of the superior border affords attachment to the Omohyoideus. The axillary border is the thickest of the three. It begins above at the lower margin of the glenoid cavity, and inclines obliquely downward and backward to the inferior angle. Immediately below the glenoid cavity is a rough impression, the infraglenoid tuberosity, about 2.5 cm. in length, which gives origin to the long head of the Triceps brachii; in front of this is a longitudinal groove, which extends as far as the lower third of this border, and affords origin to part of the Subscapularis. The inferior third is thin and sharp, and serves for the attachment of a few fibers of the Teres major behind, and of the Subscapularis in front. The vertebral border is the longest of the three, and extends from the medial to the inferior angle. It is arched, intermediate in thickness between the superior and the axillary borders, and the portion of it above the spine forms an obtuse angle with the part below 

This border presents an anterior and a posterior lip, and an intermediate narrow area 

The anterior lip affords attachment to the Serratus anterior; the posterior lip, to the Supraspinatus above the spine, the Infraspinatus below; the area between the two lips, to the Levator scapul above the triangular surface at the commencement of the spine, to the Rhomboideus minor on the edge of that surface, and to the Rhomboideus major below it; this last is attached by means of a fibrous arch, connected above to the lower part of the triangular surface at the base of the spine, and below to the lower part of the border 

Angles.—Of the three angles, the medial, formed by the junction of the superior and vertebral borders, is thin, smooth, rounded, inclined somewhat lateralward, and gives attachment to a few fibers of the Levator scapul. The inferior angle, thick and rough, is formed by the union of the vertebral and axillary borders; its dorsal surface affords attachment to the Teres major and frequently to a few fibers of the Latissimus dorsi 

The lateral angle is the thickest part of the bone, and is sometimes called the head of the scapula. On it is a shallow pyriform, articular surface, the glenoid cavity, which is directed lateralward and forward and articulates with the head of the humerus; it is broader below than above and its vertical diameter is the longest. The surface is covered with cartilage in the fresh state; and its margins, slightly raised, give attachment to a fibrocartilaginous structure, the glenoidal labrum, which deepens the cavity. At its apex is a slight elevation, the supraglenoid tuberosity, to which the long head of the Biceps brachii is attached. The neck of the scapula is the slightly constricted portion which surrounds the head; it is more distinct below and behind than above and in front 

The Coracoid Process (processus coracoideus).—The coracoid process is a thick curved process attached by a broad base to the upper part of the neck of the scapula; it runs at first upward and medialward; then, becoming smaller, it changes its direction, and projects forward and lateralward. The ascending portion, flattened from before backward, presents in front a smooth concave surface, across which the Subscapularis passes. The horizontal portion is flattened from above downward; its upper surface is convex and irregular, and gives attachment to the Pectoralis minor; its under surface is smooth; its medial and lateral borders are rough; the former gives attachment to the Pectoralis minor and the latter to the coracoacromial ligament; the apex is embraced by the conjoined tendon of origin of the Coracobrachialis and short head of the Biceps brachii and gives attachment to the coracoclavicular fascia. On the medial part of the root of the coracoid process is a rough impression for the attachment of the conoid ligament; and running from it obliquely forward and lateralward, on to the upper surface of the horizontal portion, is an elevated ridge for the attachment of the trapezoid ligament 

Left scapula. 

Structure.—The head, processes, and the thickened parts of the bone, contain cancellous tissue; the rest consists of a thin layer of compact tissue. The central part of the supraspinatous fossa and the upper part of the infraspinatous fossa, but especially the former, are usually so thin as to be semitransparent; occasionally the bone is found wanting in this situation, and the adjacent muscles are separated only by fibrous tissue 

Ossification—The scapula is ossified from seven or more centers: one for the body, two for the coracoid process, two for the acromion, one for the vertebral border, and one for the inferior angle. Ossification of the body begins about the second month of fetal life, by the formation of an irregular quadrilateral plate of bone, immediately behind the glenoid cavity. This plate extends so as to form the chief part of the bone, the spine growing up from its dorsal surface about the third month. At birth, a large part of the scapula is osseous, but the glenoid cavity, the coracoid process, the acromion, the vertebral border, and the inferior angle are cartilaginous. From the fifteenth to the eighteenth month after birth, ossification takes place in the middle of the coracoid process, which as a rule becomes joined with the rest of the bone about the fifteenth year. Between the fourteenth and twentieth years, ossification of the remaining parts takes place in quick succession, and usually in the following order; first, in the root of the coracoid process, in the form of a broad scale; secondly, near the base of the acromion; thirdly, in the inferior angle and contiguous part of the vertebral border; fourthly, near the extremity of the acromion; fifthly, in the vertebral border. The base of the acromion is formed by an extension from the spine; the two separate nuclei of the acromion unite, and then join with the extension from the spine. The upper third of the glenoid cavity is ossified from a separate center (subcoracoid), which makes its appearance between the tenth and eleventh years and joins between the sixteenth and the eighteenth. Further, an epiphysical plate appears for the lower part of the glenoid cavity, while the tip of the coracoid process frequently presents a separate nucleus. These various epiphyses are joined to the bone by the twenty-fifth year. Failure of bony union between the acromion and spine sometimes occurs, the junction being effected by fibrous tissue, or by an imperfect articulation; in some cases of supposed fracture of the acromion with ligamentous union, it is probable that the detached segment was never united to the rest of the bone.

 Humerus articulates with the scapula and the radius and ulna. It consists of the body and upper (proximal) and lower (distal) ends .

The proximal end is formed by the head of the humerus, adjoining the anatomic neck. There are the greater tubercle, and medially is the lesser tubercle. Between these tubercles begins the intertubercular sulcus, which is bounded distally by the crests of the lesser and greater tubercles. The surgical neck lies proximally on the body of the humerus. In the middle of the body lies laterally the deltoid tuberosity and sulcus for the radial nerve. The body may be divided into an anteromedial surface with a medial border, and an anterotateral surface with a lateral border, which becomes sharpened distally and is called the lateral supracondylar crisla. The distal end of the humerus bears on its medial side the large medial epicondyle and on the lateral side the smaller lateral epicondyle .

The trochlea and the capitulum of the humerus form the humeral condyles for articulation with the bones of the forearm. The radial fossa lies proximal to the capitulum and proximal to the trochlea is the somewhat larger coronoid fossa .

Medial to the trochlea there is a shallow groove, the sulcus for the ulnar nerve .

On the posterior surface above the trochlea is a deep pit, the olecranon fossa .
Methodology of practical work 
 Self study anatomy bones chest and shoulder girdle 

Independently, in active consultation teacher, using textbooks and atlases, learn anatomy of the scapula, clavicle and humerus on specific drugs and skeleton 

The program of independent work

	Training tasks
	Concrete definition of tasks

	1. Study the types of bones of skeleton.
	1. To find the parts of spongy bones.

2. To show the flat bones of skeleton.

3. To find mixed bones of skeleton.

	4. Study the structure of a clavicle.
	1. To define the function of the clavicle.

2. To find the parts of a clavicle.

	5. Study the structure of a scapula.
	1. To find the surfaces, angles, edges of the scapula, their anatomic formations and explain their functional interpretation.

	6. Study the structure of a humerus.
	1. Consider the structure of a diaphysis (find the surfaces, edges and others anatomical formations). Pay your attention to twisting of a diaphysis. 

2. Consider the structure of proximal epiphysis explain functional interpretation of anatomical formations.

3. Consider the structure of distal epiphysis; explain functional interpretation of anatomical formations

	7. Study the types of ossification.
	1. Endesmal, perichondral, periosteal, endochondral.


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 

5. 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. Parts of upper limb.

2. Bones of shoulder girdle, their function.

3. Anatomical structure of clavicle.

4. Surfaces, edges and angles of a scapula. 

5. Order, terms of ossification and synostosing of trunk bones.

6. Anomalies and variants of development of trunk bones
7. Parts of humerus.

8.  Anatomic formations of distal and proximal epiphyses of the humerus.

9. Functional position of free upper limb (right or left).
10. X-ray of thorax.
11. Tests and clinical tasks on theme.

Control of knowledge with the help of situational tasks

1.After road accident the patient cannot abduct an arm externaly up to horizontal plane - this function is carried out with a deltoid muscle. What from the listed below bones and in what part they have undergone to a trauma?

A. The superior third of humerus and acromion of a scapula

B. Superior third of humerus and a coracoid prosess of a scapula

C. The acromial end of a clavicle and infraspinatus fossa

D. Acromion and the inferior third of humerus

E. Acromion and tubercles of a humerus

2.At falling on the right hand adducted to a trunk the victim has felt a crunch and acute pain in the superior third of right arm. Movement in the arm is not possible; its superior third is deformated. What bones can be injured?

A. Sternum

B. Scapula

C. Clavicle

D. Humerus

E. Ribs

3.The patient has delivered in clinic with fracture of a humerus. In what place, most frequently, there was an injury?

A. In the region of lateral epicondyle.

B. In the region of a body.

C. In the region of anatomical neck.

D. In the region of surgical neck.

E. In the region of the head of a humerus.

4.Why the fractures of distal epiphysis of humerus are more often in children?

A. Due to the weakness of ligaments.

B. Due to an insufficient blood supply.

C. Due to the underdevelopment of a capsule of a joint.

D. Since there is a cartilage between an epiphysis and a diaphysis (the uncompleted ossification).

E. Due to delicacy of surrounded muscles.

NEXT TOPIC: THE BONES OF FOREARM AND HAND

