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Theme. TYPES OF ARTICULATIONS, STRUCTURE OF JOINTS. CONNECTIONS OF THE VERTEBRAE. VERTEBRAL COLUMN

Professional orientation for student: 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.

To study an anatomical structure of vertebrae connections (bodies, arches, sacrum with coccyx, features of connection of various types of the ribs with thoracic vertebrae and sternum). To teach students use a scalpel, forceps, to acquire procedure of preparing of joints. To give notion to students of basic components of each joint during preparing and manufacturing of preparations.

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.

- 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;

- to describe roentgenograms of vertebral column and thoracic cage;

- the anatomical characteristic of skull bones, 1 and 2 cervical vertebrae;

- the characteristic of atlanto-occipital  and atlanto-axial joints, the name, character of jointed surfaces, places of fixation of articulation capsule, type of joints, function of joints, structure and features of ligaments. Obligatory and additional elements of joints;


The student should be able to name and show:

- various types of connections (synarthroses, diarthrosises, symphises);

- types of movement in joints;

- examples of types of joints (simple, complex, combined and compound);

- correct functional position of studied connections on the skull and trunk;

- 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;

- layer-by-layer prepare joints of various regions, correctly dissect capsules of joints.

- prepare connections of skull, temporo-mandibular joint, atlanto-occipital and atlanto-axial joints.

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.

28. Basic features of structure of occipital bone.

29. Explain structure of mandible.

30. The basic formations of temporal bone.

31. Structure of 1-2 cervical vertebrae.

32. Preparing procedure of temporo-mandibular, atlanto-occipital and atlanto-axial joints.

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

Content of topic
Species compound bone joints The articulations are divided into three classes: synarthroses or immovable, amphiarthroses or slightly movable, and diarthroses or freely movable, joints .

Synarthroses include all those articulations in which the surfaces of the bones are in almost direct contact, fastened together by intervening connective tissue or hyaline cartilage, and in which there is no appreciable motion, as in the joints between the bones of the skull, excepting those of the mandible. There are four varieties of synarthrosis: sutura, schindylesis, gomphosis, and synchondrosis.  Sutura.—Sutura is that form of articulation where the contiguous margins of the bones are united by a thin layer of fibrous tissue; it is met with only in the skull .

When the margins of the bones are connected by a series of processes, and indentations interlocked together, the articulation is termed a true suture (sutura vera); and of this there are three varieties: sutura dentata, serrata, and limbosa. The margins of the bones are not in direct contact, being separated by a thin layer of fibrous tissue, continuous externally with the pericranium, internally with the dura mater. The sutura dentata is so called from the tooth-like form of the projecting processes, as in the suture between the parietal bones. In the sutura serrata the edges of the bones are serrated like the teeth of a fine saw, as between the two portions of the frontal bone. In the sutura limbosa, there is besides the interlocking, a certain degree of bevelling of the articular surfaces, so that the bones overlap one another, as in the suture between the parietal and frontal bones. When the articulation is formed by roughened surfaces placed in apposition with one another, it is termed a false suture (sutura notha), of which there are two kinds: the sutura squamosa, formed by the overlapping of contiguous bones by broad bevelled margins, as in the squamosal suture between the temporal and parietal, and the sutura harmonia, where there is simple apposition of contiguous rough surfaces, as in the articulation between the maxillæ, or between the horizontal parts of the palatine bones.  Section across the sagittal suture .

Section through occipitosphenoid synchondrosis of an infant .

Schindylesis.—Schindylesis is that form of articulation in which a thin plate of bone is received into a cleft or fissure formed by the separation of two laminæ in another bone, as in the articulation of the rostrum of the sphenoid and perpendicular plate of the ethmoid with the vomer, or in the reception of the latter in the fissure between the maxillæ and between the palatine bones.  Gomphosis.—Gomphosis is articulation by the insertion of a conical process into a socket; this is not illustrated by any articulation between bones, properly so called, but is seen in the articulations of the roots of the teeth with the alveoli of the mandible and maxillæ.  Synchondrosis.—Where the connecting medium is cartilage the joint is termed a synchondrosis. This is a temporary form of joint, for the cartilage is converted into bone before adult life. Such joints are found between the epiphyses and bodies of long bones, between the occipital and the sphenoid at, and for some years after, birth, and between the petrous portion of the temporal and the jugular process of the occipital.  Amphiarthroses (slightly movable articulations).  —In these articulations the contiguous bony surfaces are either connected by broad flattened disks of fibrocartilage, of a more or less complex structure, as in the articulations between the bodies of the vertebræ; or are united by an interosseous ligament, as in the inferior tibiofibular articulation. The first form is termed a symphysis, the second a syndesmosis.  Diagrammatic section of a symphysis .

Diarthroses (freely movable articulations).—This class includes the greater number of the joints in the body. In a diarthrodial joint the contiguous bony surfaces are covered with articular cartilage, and connected by ligaments lined by synovial membrane  (Fig. 299) . The joint may be divided, completely or incompletely, by an articular disk or meniscus, the periphery of which is continuous with the fibrous capsule while its free surfaces are covered by synovial membrane.  

The varieties of joints in this class have been determined by the kind of motion permitted in each. There are two varieties in which the movement is uniaxial, that is to say, all movements take place around one axis. In one form, the ginglymus, this axis is, practically speaking, transverse; in the other, the trochoid or pivot-joint, it is longitudinal. There are two varieties where the movement is biaxial, or around two horizontal axes at right angles to each other, or at any intervening axis between the two. These are the condyloid and the saddle-joint. There is one form where the movement is polyaxial, the enarthrosis or ball-and-socket joint; and finally there are the arthrodia or gliding joints.  Ginglymus or Hinge-joint.—In this form the articular surfaces are moulded to each other in such a manner as to permit motion only in one plane, forward and backward, the extent of motion at the same time being considerable. The direction which the distal bone takes in this motion is seldom in the same plane as that of the axis of the proximal bone; there is usually a certain amount of deviation from the straight line during flexion. The articular surfaces are connected together by strong collateral ligaments, which form their chief bond of union. The best examples of ginglymus are the interphalangeal joints and the joint between the humerus and ulna; the knee- and ankle-joints are less typical, as they allow a slight degree of rotation or of side- to-side movement in certain positions of the limb.  Trochoid or Pivot-joint (articulatio trochoidea; rotary joint).—Where the movement is limited to rotation, the joint is formed by a pivot-like process turning within a ring, or a ring on a pivot, the ring being formed partly of bone, partly of ligament. In the proximal radioulnar articulation, the ring is formed by the radial notch of the ulna and the annular ligament; here, the head of the radius rotates within the ring. In the articulation of the odontoid process of the axis with the atlas the ring is formed in front by the anterior arch, and behind by the transverse ligament of the atlas; here, the ring rotates around the odontoid process.  Condyloid Articulation (articulatio ellipsoidea).—In this form of joint, an ovoid articular surface, or condyle, is received into an elliptical cavity in such a manner as to permit of flexion, extension, adduction, abduction, and circumduction, but no axial rotation. The wrist-joint is an example of this form of articulation.  Articulation by Reciprocal Reception (articulatio sellaris; saddle-joint).—In this variety the opposing surfaces are reciprocally concavo-convex. The movements are the same as in the preceding form; that is to say, flexion, extension, adduction, abduction, and circumduction are allowed; but no axial rotation. The best example of this form is the carpometacarpal joint of the thumb.  Enarthrosis (ball-and-socket joints).—Enarthrosis is a joint in which the distal bone is capable of motion around an indefinite number of axes, which have one common center. It is formed by the reception of a globular head into a cup-like cavity, hence the name “ball-and-socket.” Examples of this form of articulation are found in the hip and shoulder.  Arthrodia (gliding joints) is a joint which admits of only gliding movement; it is formed by the apposition of plane surfaces, or one slightly concave, the other slightly convex, the amount of motion between them being limited by the ligaments or osseous processes surrounding the articulation. It is the form present in the joints between the articular processes of the vertebræ, the carpal joints, except that of the capitate with the navicular and lunate, and the tarsal joints with the exception of that between the talus and the navicular .

Connection of vertebra  Disks Each intervertebral disk consists of an outer tense annulus fibrosus ody by and a soft jelly-like nucleus, the nucleus pulposus, which contains remnants of the notochord ("chorda dorsalis"). The annulus fibrosus consists of concentrically arranged collagen fibers and fibrocartilage held under tension by the nucleus pulposus. The intervertebral disks lie between the bodies of the individual vertebrae. In a sagittal section they appear conical. In the cervical and lumbar region they are higher in front and lower behind .

The reverse is true in the thoracic region, where disks are lower in front and higher behind. Basically, the thickness of the intervertebral disks increases from the cranial to the caudal region 

The surfaces of the intervertebral disks are covered by hyaline cartilage (remnants of the epiphyses of the vertebral bodies), and are united synchrondrotically to the vertebrae. In addition, the intervertebral disks are also held in position by the longitudinal ligaments. The posterior longitudinal ligament is united with the disks over a broad surface, while the anterior longitudinal ligament is only loosely attached to them .

The intervertebral disks and the longitudinal ligaments form a functional entity and together are known as the intervertebral symphysis .

Clinical Tips: With increasing age, a reduction in internal nucleus pulposus. This causes lessening of tension in the annulus fibrosus so pressure may result in shrinkage of the it becomes torn more easily. Basically, each tear begins in the region of the nucleus pulposus (Schluter). Radially running tears (caused by excessive loads even in the young) should be distinguished from concentric tears. The latter are associated with degenerative processes. Finally, parts of the intervertebral disk may be displaced .

Displacement with invasion of the adjacent vertebral body is known as a "Schmorl's nodule". It is clearly visible in radiographs. Pulposus herniation occurs if the jelly-like nucleus is pushed dorsally and laterally into the vertebral canal after damage to the annulus fibrosus. This may endanger the spinal cord, or individual spinal roots or spinal nerves. Herniation of the nucleus pulposus is commonest between the 3rd and 4th and the 4th and 5th lumbar vertebrae. In addition, it often affects the lowest two cervical intervertebral disks between the 5th and 6th and 6th and 7th vertebrae. Prolapse of a disk (i. e. of the nucleus) develops from a complete rupture of the annulus fibrosus . Reduction in the tension of the annulus fibrosus may lead to a loss of elasticity, followed by invasion of osteoblasts and ossification of parts of the disk .

Function: The interveriebral disks act as shock sorbers. The nucleus pulposus distributes the pressure. Loading compresses then and when it is released, they regain their original shape after some time. In movements within the vertebral column the intervertebral disks, as elastic elements, are compressed or stretched unilateral .

Ligaments of the Vertebral Column The anterior and posterior longitudinal ligaments: the ligaments run anteriorly or posteriorly to the vertebral bodies .

The anterior longitudinal ligament Originates from the occipital bone, or the anterior tubercle of the atlas, and extends downward along the anterior surface of the vertebral bodies as far as the sacrum. It broadens out caudally and is always firmly bound to the vertebral bodies, but not to the intervertebral disks .

The posterior longitudinal ligament Is an extension of the tectorial membrane on the body of the axis. It runs caudally along the posterior surface of the vertebral body and ends on the sacrum within the sacral canal. It is firmly attached to the vertebral bodies only at their upper and lower margins. Between the vertebral bodies and the ligament there is always a fissure for veins coming from the vertebral bodies. The posterior longitudinal ligament is firmly attached to the Intervertebral disks and, particularly in the thoracic and lumbar regions, it forms rhomboid lateral fibrous extensions. These strongly secure the intervertebral disks .

The longitudinal ligaments increase the stability of the vertebral column .

particularly during flexion and extension movements. They have therefore two functions, namely to restrict movement and to protect the intervertebral disks .

The ligamenta flava extend segmentally between the vertebral arches. They border the medial and dorsal sides of the intsrvertebral foramina. Their yellow color is due to an interrupted lattice-work arrangement of elastic fibers which form most of the bands. Even at rest these ligaments are under tension. During flexion of the spine they become more extended and help the return of the vertebral column to the erect position .

The ligamentum nuchae extends from the external occipital crest to the spines of the cervical vertebrae. The sagittal position provides attachment for muscles, and it continues beyond the neck as the interspinal and supraspinal ligaments .

The Intertransverse ligaments are short ligaments between the transverse processes .

The Interspinal ligaments are also short ligaments that extend between the spinal processes .

The supraspinal ligaments begin on the spinal process of the 7fh cervical vertebra and extend as far as the sacrum to provide a continuous connection between the vertebrae and the sacrum .

Long and short perivertebral bands occur lateral to the anterior longitudinal ligament, particularly in the lumbar and thoracic regions. These short bands, which extend parallel to the anterior longitudinal band, join adjacent intervertebral disks .

Longer bands may arch over one disk .

Joints of the Vertebral Column Zygapophysial Joints These are the small vertebral joints between the articular processe. The articular capsules become tenser in the craniocaudal direction. In the cervical region they are broad and lax with meniscus-like infotdings. The latter, plicae synoviales, enable a greater load to be borne. However, there is relatively little movement between any two adjacent vertebrae. It is only the combined action of all the participants (vertebrae and intervertebral disks) which results in corresponding movements. In the cervical region there is lateral, forward, and backward flexion, and a limited rotation .

In the thoracic region mainly rotation, but to some extent also flexion and extension are possible. In the lumbar region flexion and extension essentially occur although slight rotation is sometimes possible. Movement in any individual region of the vertebral column is determined by the position of the joint surfaces. In the cervical vertebrae they face almost anteriorly, in the thoracic spine they represent segments of a cylinder and in the lumbar region most of the articular facets lie more nearly parallel to the sagittal plane. However, the position of the articular surfaces of the lumbar vertebrae are very variable (Putz) .

"Uncovertebral Joints" The "uncovertebral" joints are found in the cervical region. The uncal processes, which are flat at first, begin to elevate in childhood. Between the ages of 5 and 10 fissures appear in the cartilage which assume an articular character; thus "uncovertebral" joints are not present initially but develop secondarily. Approximately between the ages of 9 and 10, these structures extend as gaps into the disks. This initially confers functional advantages, but later on in life the fissure may develop into a complete tear through the disk, with a risk of pulposus henlation. Although "uncovertebral" joints are initially physiological structures, later they may become pathological due to rupture of the disk .

Clinical Tips: Clinically, the differential diagnosis between "uncovertebral" joints and traumatic or pathologic changes is very difficult. Damage to the disk is most common at C5, where It may be visible in a lateral radiograph as the so-called "lordotfc crack" .

Lumbosacral Joint The lumfaosacral joint is the articulation of the last lumbar vertebra with the sacral bone. There is a very variable relationship between the articular surfaces and the superior articular processes of the sacral bone. It is asymmetrical in 60% of people .

The iliolumbar ligament joins the costal process of the 4th and 5th lumbar vertebrae to the iliac crest and protects the lumbosacral joint from overloading during flexion and rotation .

Sacrococcygeal Joint The connection between the sacrum and the coccyx is often a synovial joint. It is strengthened by a superficial ligament and deep dorsal sacrococcygeal ligaments, a ventral sacrococcygeal ligament and lateral sacrococcygeal ligaments .

Vertebral Column Considered as a Whole In the sagittal plane the vertebral column of the adult shows two anteriorly convex curvatures, lordoses, and two posteriorly convex curvatures, kyphoses .

The lordoses are in the cervical and lumbar regions and the kyphoses in the thoracic and sacral regions. The intervertebra! Disk between the 5th lumbar vertebra and the sacrum is sometimes called the promontory .

Clinical Tips: The curvature in the cervical region is quite variable. Three types occur between the ages of 20 and 30 years. The "Irut" lordosis usually illustrated is actually very uncommon. A double lordosis, also called a lordotic bend, is the most common and is typical of adults in the 3rd decade of life. In addition, there may be almost a complete absence of lordosis, the attenuated form. Investigation of differences between the sexes has shown that true lordosis is east common in females, that double lordosis occurs with equal frequency in both sexes, and that the attenuated type Is more common in females than in males (Drexler), A lateral curvature is known as scolfosis. A slight degree of scoliosis is often present in radiographs, deviation to the right of the median sagittal plane being more common than to the left. The commonest pathological finding is increased kyphosis (adolescent kyphosis, kyphosis of old age) .

The curvatures of the vertebral column develop as a result of the stresses of sitting and standing. Its load capacity isdependeni on the degree of ossification of the vertebrae, so that the final posture is not achieved until after puberty. The line of the center of gravity lies partly in front of and partly behind the vertebral column. In a child of ten months the curvatures are already present, but the line at the center of gravity lies behind the vertebral column. In infants of three months the curvatures are only indicated .

In adults the vertebral column is like an elastic rod, the mobility ot which is restricted by ligaments. During the ageing process the vertebral column undergoes various changes, so that in the elderly a reduction in the thickness of the disks produces a rather uniform kyphosis of the entire vertebral column, and so reduces its mobility .

Movements of the Vertebral Column Forward and backward bending (flexion and extension) occur primarily in the cervical and lumbar spine. Backward bending is particularly marked between the lower cervical vertebrae, the 11th thoracic and 2nd lumbar vertebrae and the lower lumbar vertebrae. Because of the greater mobility in this region, damage and injury to the spinal column due to overstrain is more frequent here than at other levels. In forward bending (blue) and backward bending (yellow) of the cervical and lumbar spins changes are seen in the intervertebral disks, which are subject to considerable stress. The degree of lateral flexion in the cervical and lumbar regions is approximately equal, but it is greatest in the thoracic region .

Rotation is possible in the thoracic and cervical region and particularly in the "lower head joint" area. Head rotation always goes hand in hand with movement of the "lower head joint", movement of the cervical and slight movement of the thoracic spine. Naw research (Putz) has shown that rotation is also possible in the lumbar region. Movement of 3 to 7 degrees may occur between two vertebrae .

Sutura is that form of articulation where the contiguous margins of the bones are united by a thin layer of fibrous tissue; it is met with only in the skull. When the margins of the bones are connected by a series of processes, and indentations interlocked together, the articulation is termed a true suture (sutura vera); and of this there are three varieties: sutura dentata, serrata, and limbosa. The margins of the bones are not in direct contact, being separated by a thin layer of fibrous tissue, continuous externally with the pericranium, internally with the dura mater. The sutura dentata is so called from the tooth-like form of the projecting processes, as in the suture between the parietal bones. In the sutura serrata the edges of the bones are serrated like the teeth of a fine saw, as between the two portions of the frontal bone. In the sutura limbosa, there is besides the interlocking, a certain degree of bevelling of the articular surfaces, so that the bones overlap one another, as in the suture between the parietal and frontal bones. When the articulation is formed by roughened surfaces placed in apposition with one another, it is termed a false suture (sutura notha), of which there are two kinds: the sutura squamosa, formed by the overlapping of contiguous bones by broad bevelled margins, as in the squamosal suture between the temporal and parietal, and the sutura harmonia, where there is simple apposition of contiguous rough surfaces, as in the articulation between the maxillæ, or between the horizontal parts of the palatine bones.  Section across the sagittal suture .

Methodology of practical class:
 Work to study the types of compounds bones .

Emphasize presence of the joint and the following elements: articular surfaces covered with hyaline cartilage, capsule and synovial cavity fluid connections. Check that the joints are classified by the number of joint surfaces, in form and function. Give examples. Specify the support unit joints (discs, meniscus, articular lips, intraarticular ligaments, bursa, folds) .

To demonstrate the types and extent of movement in the joints .

The program of independent work.

	Training tasks
	Concrete definition of tasks

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

	2. To study 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 study 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 vertebrae.
	1. To consider connections of vertebrae bodies.

2. To consider connections of vertebrae arches.


Tests and situational tasks: 
1. Elbow joint replacement is an example of; 
A. complicated;
 B. Simple; 
C. Complex; 
D. Combined .

E. All of the above 
2. Name the joint in which there is more than 50 percent of all traumatic dislocations? 
A. Shoulder;
B. Elbow; 
C. Distal ulna-radial 

D. Proximal ulna-radial 

E. carporadial 
3. What is  intervertebral discus: 
A. squeezed bodies of two adjacent vertebrae .

B. play the role of shock absorber;
 C. Has inside slot;
 D. Located in the fibrous-cartilaginous plate; 
 E. interconnected vertebrae 
4. In a car crash victim post-traumatic dislocation of the shoulder joint occured. Which structure is damaged? 
A. - beak-clavicular ligament; 
B. - transverse ligament blades;
 C. --brachial beak ligament 
D. - tendon of long head of the biceps; 
E. - beak-acromial ligament .

5. The 45y.o. patient with suspected inflammation of the meninges need to obtain cerebrospinal fluid. A diagnostic puncture arcs between the lumbar vertebrae (L4- L5). Through which communication should penetrate at the needle puncture? 
A. – intertransverse  lig.; 
B. - Yellow  lig; 
C. – ilio- lumbar lig .; 
D. -  interspinous  lig 
E. –  supraspinous  lig
Correct answers to tests and situational tasks: 1. A. 2. A. 3. C. 4. C. 5. B .

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.

Control of knowledge with the help of situational tasks

1. On X-ray film in patient had revealed protruded disk of a thoracic part of vertebral column. What kind of connection between vertebrae is pathological changed?

A. Synchondrosis

B. Diarthrosis

C. Synsarcosis

D. Hemiarthrosis

E. Synostosis

2. At vertical falling from height at the victim is diagnosed compression fracture of lumbar vertebra. Thus curvature of a lordosis of this part of spine has noticeably increased. By damage of what ligament such change of curvature of the spine can be accompanied?

A. Anterior longitudinal ligament of this part of a spine.

B. Posterior longitudinal ligament.

C. Yellow ligament.

D. Interspinous ligament.

E. Intertransverse ligament.

3. Under laminectomy (removing of vertebral arch) surgeon has to remove ligaments connecting arches. Which ones?

A. Posterior longitudinal ligament.

B. Interspinous ligaments.

C. Anterior longitudinal ligament.

D. Ligamenta flava.

E. Intertransverse ligaments.

4.On X-ray film damage of lumbar part vertebrae of a vertebral column is determined. What anatomic formations which connect the vertebral bodies are involved in process?

A. Cruciate and supraspinous ligaments 
B. Yellow and intertransverse ligaments

C. Intertransversal and interspinous ligaments

D. Intervertebral disks, longitudinal ligament

E. Sacrococcigeal and yellow a ligaments

5. At forensic medical examination of a corpse the twisting of spine between I lumbar and XII thoracic vertebrae was revealed. The spinous process of XII thoracic vertebra was above transverse process of I lumbar. What ligament thus have become torn?

A. Supraspinous, interspinous and happened twisting of anterior and posterior longitudinal ligaments.

B. Yellow ligament.

C. Anterior and posterior longitudinal ligaments.

D. All of above.

NEXT TOPIC: ATLANTOOCCIPITAL AND ATLANTOAXIAL JOINTS .

TEMPOROMANDIBULAR JOINT.

