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Methodical Instruction for LESSON № 19 (2 hours) 
Theme: CONNECTION OF THE RIBS WITH STERNUM AND VERTEBRAE. THE THORACIC CAGE AS A WHOLE

Professional orientation for students: The basic difference of animal from plant is adaptations to environment by means of movement. The locomotor apparatus of human consist of active part (muscle) and passive (skeleton and its connections). In disorder of activity of one of these parts the ability of human to move in space is lost. The knowledge of bases of arthrosyndesmology is necessary for comprehension of muscle work and functions of human locomotor apparatus.  Knowledge of structure of components of locomotor apparatus is necessary for traumatologists, physicians and doctors of other specialities.

Basis of skeleton of the trunk is vertebral column, which in connection with carried out functions (supporting, shock-absorbing) has series of features. Disorders of structure of these connections lead to disorder of internal organs work.

Aim: To give students precise notion about connections of bones and their functional purpose. To teach students to determine various types of connection of bones of the trunk on dry and wet preparations, to be able to categorize connections of bones on development, structure, on axes of rotation and the shape of articulation surfaces, to realize biomechanical features of connections that is important for course of traumatology, surgery, orthopedics and roentgenology.

The student should know:

- Latin terminology of the theme;

- anatomical formations of bones of the trunk and extremities;

- the general arthrosyndesmology:

· development of bones connections;

· classification of bones connection;

· types of bones connections (continuous, interrupted, semiinterrupted);

· basic elements of joints;

· auxiliary elements of joints;

· biomechanics of joints;

· classification of joints and their characteristic;

· classification of joints on axes of movement and the form of articulation surfaces; on amount of articulation surfaces.

- the basic stages of trunk skeletogenesis;

- syndesmoses and synchondroses of vertebral column: their characteristic and structure;

- joints of vertebral column: median atlanto-axial joint, lateral atlanto-axial joint, intervertebral joints, lumbosacral joint, sacrococcygeal joint - their structure;

- the characteristic and structure of connections of thoracic cage: syndesmoses, synchondroses and diarthoses;

- general characteristic of vertebral column, its flexures, thoracic cage as a whole (forms), age and gender features of thoracic cage structure;

- to describe roentgenograms of vertebral column and thoracic cage;

The student must be able to demonstrate:

- articular surfaces of the various shapes and name the amount of axes of movement in dependence on shape of articulation surface;

- places of fixation of articular capsule of each connection on bones of the trunk and skull;

- points of fixation of muscles and ligaments to bones of the trunk;

- ligaments, strengthening given connections;

- places of connections of skull bones, vertebrae (body, arch), ribs with thoracic vertebrae and sternum, connections of false ribs;

- ligaments, strengthening given connections;

- X-ray of vertebral column connections with skull and connections of bones of skull, X-ray of vertebral column and thoracic cage;

- correctly use the scalpel and the forceps;


Questions of initial level:

1. Classification of bones.

2. The bone as the organ. Chemical composition of the bone.

3. What is the diaphysis, epiphysis, metaphysis and apophysis?

4. As how as where it is possible to find an articulation surface?

5. Stages of skeleton bones development during phylogenesis.

6. The methods used in anatomy (fixation, dissection, preparing, roentgenography, etc.).

7. Rules for use of anatomical instruments.

8. Stages of development of bone connections. 

9. Categorize connections of bones on development, structure and functions.

10. Three groups of continuous bone connections.

11. What are the syndesmoses and what connections to them are related?

12. Symphysis. Features of structure, examples.

13. What is the diarthrosises? Name basic elements of joints.

14. Auxiliary elements of joints.

15. What is the intraarticular cartilages, their types.

16. Classification of joints by amount of axes of movement (biomechanical classification).

17. Classification of joints on axes of rotation and the form of articulate surfaces.

18. Uniaxial joints, their characteristic, examples.

19. Biaxial joints, their characteristic, examples.

20. Multiaxial joints, their characteristic, examples.

21. Classification of joints by amount of articulation surfaces: simple, complex, combined and compound joints.

22. Stages of characteristic of any joint (the plan of description of joints).

23. Vertebral column, its departments, flexures. Functions of columns and flexures.

24. Value of physical training for correct bearing of the body.

25. Structure of thoracic cage: the superior and inferior apertures, infrasternal angle, the form of thoracic cage in dependence on the structure.

26. Gender differences of thoracic cage.

27. Thoracic cage in the X-ray image.

Equipment: skeleton, skull, separate bones, specimens (atlanto-occipital, temporomandibular, sterno-costal, costo-vertebral joints), X-ray of skull, vertebral column, thorax.

Content of topic
The combination of edges of the vertebrae and sternum. Joints of the Ribs Mobility of the ribs is a precondition for respiration. There are connections between the ribs and vertebral column (joints) and also between the ribs and the sternum (diarthroses and synchrondroses) .

Costovertebral Joints 1. The Joints of the heads of the ribs Apart from the 1st, 11th and 12th ribs, the joints of the heads of the ribs with the vertebral column represent double-chambered joints. Each rib articulates with the upper or lower borders of two neighboring vertebrae, and the intervertebral disk is connected by an intra-articular costal ligament to the crest of the head of the rib. The capsule is strengthened by the superficial radiate costal ligament .

2. Costotransverse joints. With the exception of ribs 11 and 12, all ribs articulate in addition with the transverse processes of the vertebrae, so that here the two joints, costoveriebral and costotransverse joints, are obligatorily combined. The articular surfaces of the costotransverse joints are particular facet of the costal tubercle and the costal fovea of the transverse process. The capsules of these joints are delicate and are strengthened by ligaments, including the costorransverse ligament, the lateral costotransverse ligament and the superior costotransverse ligament .

In the region of the 12th rib there is in addition the fumbocostal ligament, which extends from the costal process of the 1st lumbar vertebra to the 12th rib .

Movements. Sliding movements are possible for the 1st rib and ribs 6-9, and rotary motion about the neck is possible for ribs 2-5 .

Sternocostal Joints Only some of the Junctions between the ribs and the sternum are synovial joints which are always present between the sternum and ribs 2-5, but ribs 1, 6 and 7 are joined to the sternum by cartilaginous joints, synchondroses. The sternocostal joints are strengthened by ligaments which continue into the membrana sterni. An intra-articular sternocostai ligament is always present at the 2nd sternooostal joint .

The other strengthening ligaments are the radiate sternocostal ligaments. In the sternocostal articulations one must keep in mind that the ribs consist of a bone and a cartilage. The joints between the sternum and the ribs are formed by the cartilaginous part of the rib. This costal cartilage loses its elasticity at an early age due to calcium deposition .

The Interchondral joints are a special type of articulation which occurs between the cartilages of the 6th-9th ribs .

Thorax The thorax consists of 12 thoracic vertebrae and their intervertebral disks, 12pairs of ribs and the sternum. The thorax encloses the thoracic cavity, which has a superior and an inferior aperture. While the superior aperture is relatively narrow, the inferior one is very wide. The inferior thoracic aperture is limited by the costal arch and the xiphoid process and the superior one by the two first ribs. The angle between the right and left costal arches is called the infrasternal angle .

The marked curvature of the ribs in the dorsal region and their posteriorly directed course between the transverse processes of the thoracic vertebrae and the costal angle makes the posterior thoracic wall project dorsally. This space, which lies lateral to and behind the vertebral column, is called the pulmonary groove of the thorax .

Movements oi the Thorax Its elasticity makes for great resistance to stress. Movements of the thorax result from a summation of individual movements. As limiting positions we distinguish maximal expiration on the one hand and maximal Inspiration on the other. During Inspiration there is a widening of the thorax both in the ventrodorsal and lateral directions. The expansion is made possible by 1) the mobility in the costovertebral joints, 2) elasticity of the costal cartilages which permit twisting, and 3) to a slight extent by increased hyphosis of the thoracic column. During expiration the ribs are depressed, thus diminishing the size of the thorax in the ventrodorsal and lateral direction. At the same time there is some decrease in the thoracic kyphosis .

The infrasternal angle increases, becoming less acute during inspiration, while during expiration it becomes more acute. The mobility of the thorax is reduced by calcification of the costal cartilages. The shape of the thorax is not decisive in determining respiratory capacity. The essential factor is its mobility, the difference in volume between maximal expiration and maximal inspiration. Disorders not only of the cartilage but also of the joints cause reduction of total thoracic function .

Methodology of Practical Class Work
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).

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. To repeat classification of joints.
	1. To give the characteristic for interrupted and none interrupted connections.

	2. To repeat questions of the general artrosyndesmology.
	1. Types of connections. The characteristic of synarthroses and symphyses.

2. Structure of the typical joint.

3. Types of joints.

4. Biomechanics of joints.

5. The functional characteristic of joints.

6. Points in description of joint structure.

	3. To repeat the general questions of bone connections.
	1. To find articulating surfaces on various bones of skeleton and approximate places of ligaments and muscles attachment.

	4. To make natural preparations of joints.
	1. To make preparation of joints.

	5. To study connections of the ribs.
	1. To consider connections of ribs with sternum.

2. To consider connections of ribs with vertebrae.

	6. To consider X-ray of thoracic cage and vertebral column.
	1. To find on X-ray and describe connections of vertebrae bodies.

2. To give the description of X-ray of thoracic cage, to find infrasternal angle.


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. Describe how happened the development, formation and involutional changes of joints. 

2. To name and give examples of types of bone connection.

3. To name interrupted connections, their types, examples.

4. To show and characterize symphysis.

5. To characterize interrupted connections of bones, their obligate and non obligate components.

6. To be able to categorize joints on number of articulating surfaces, name the examples.

7. To categorize joints on the form and function, name the examples.

8. Name types of joints.

9. Give the functional characteristic of joints.

10. To explain principles interrupted joints.

11. Name the plane of description of joints. 

12. Name types of connections between vertebrae.

13. Characterize intervertebral joints according to the plane of description.

14. Connections of bodies of vertebrae: types of connections, their characteristic, structure of intervertebral disks, their age features.

15. What types of connections are available between ribs (true and false, between false).

16. Connection of the head of a rib with thoracic vertebrae, characterize according to the plane of description.

17. Name and show on skeleton physiological flexures of vertebral column.

18. How the form of thoracic cage is related to the type of body build?  

NEXT TOPIC: CONNECTION OF THE SHOULDER GIRDL’S BONES. THE SHOULDER JOINT
