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Methodical Instruction for Lesson  № 2 (2 hours)
Theme. THE GENERAL SIGN OF THE VERTEBRRA.  CERVICAL AND THORACIC VERTEBRAE. STRUCTURAL FEATURES OF VERTEBRAE LUMBAR, SACRUM AND COCCYX. 
Professional orientation for students. The vertebral column plays a role of an axial skeleton which is supporting a body. Foramens of vertebrae together form the vertebral canal protecting a spinal cord located there. It participates in locomotions of a trunk and a skull. The form of a trunk is determined by its erect position. The knowledge of features of separate vertebrae, sacrum, coccyx structure and a vertebral column as a whole is necessary for studying other systems of the human (arthrosyndesmology, myology) and to clinicians of different specialities (traumatologists, orthopedists, surgeons, pediatrists, etc.).

Aim. It is necessary to pay attention to features of a structure of the cervical, thoracic, lumbar vertebrae, sacrum, coccyx connected to their function during studying of this theme
The student should  know:

- Latin terminology of the theme (the name of vertebrae and their anatomical formations);

- features of structure of cervical vertebrae;

- features of structure of thoracic vertebrae;

- features of structure of lumbar vertebrae;

- anatomical structure of sacrum and coccyx;

- sources, stages, age features and anomalies of development of vertebrae;

- X-ray image of vertebral column.

The student should be able to name and show:

1. Anatomical position of vertebra.

2. Special features of cervical, thoracic, lumbar, sacral, and  coccygeal vertebrae in connection with their functions.

3. Peculiarities of human vertebral column in connections with orthogradity.

4. Peculiarities of child’s and adult’s vertebral column on X-ray.

Questions of initial level:

1. Main representatives of foreign anatomy of various epochs.
2. Outstanding domestic anatomists, and their main works.

3. Research methods and principles in anatomy.
4. Axes and the planes used in Anatomy.
5. Chemical composition of bones. Its age-related features.

6. Classification of bones.

7. Parts of skeleton. Parts of vertebral column.
8. Structure of typical vertebra.

Equipment: skeleton, cervical, thoracic, lumbar vertebrae, sacrum, coccyx, saw cut of bones, long tubular bones, long and short spongy bones, tables, X-ray.

Content of the topic

VERTEBRAE (GENERAL DATA) .Osteology of the Vertebral Column Bone Description Notes vertebra one of a series of irregular bones that form the spine a vertebra has two parts: the vertebral body and the vertebral arch; there are 33 vertebrae total: 7 cervical, 12 thoracic, 5 lumbar, 5 fused to form the sacrum, 4 coccygeal; features of a typical vertebra include: body, pedicles, transverse processes, laminae, articular processes, spinous process vertebral body the largest part of the vertebra it is shaped like a short cylinder; adjacent vertebral bodies articulate through a symphysis vertebral arch the ring of bone formed by the paired pedicles and paired laminae of the vertebra the transverse processes and spinous process are attached to the neural arch; the neural arch protects the spinal cord pedicle short strong process that extends posteriorly from the posterolateral surface of the vertebral body paired; it connects the body with the transverse process; it is marked by superior & inferior vertebral notches; transverse a  lateral process the a site  for muscle attachment and rib process extends  from the junction  articulation of the pedicle and the lamina of the vertebra lamina a broad flat plats of bone located between the transverse process and the spinous process of the vertebra paired; it is flattened markedly in the anteroposterior direction; ligamenta flava span the interval between the laminae of adjacent vertebrae (Latin, lamina = thin plate) articular processes processed that project inferiorly and superiorly from the junction of the lamina and pedicle of the vertebra two pair on each vertebra (superior and inferior); the superior articular processes of one vertebra articulate with the inferior processes of the adjacent vertebra through synovial joints intervertebral notch a notch on the superior and inferior surface of the vertebral pedicle the superior intervertebral notch of one vertebra combined with the inferior intervertebral notch of the adjacent vertebra forms the intervertebral foramen intervertebral foramen an opening between the pedicles of adjacent vertebrae adjacent intervertebral notches form the intervertebral foramen; an opening for passage of the spinal nerve vertebral canal the opening formed by the combination of the body and the vertebral arch it contains the spinal cord, meninges, epidural fat and the internal vertebral plexus of veins spinous process a posterior midline process arising from the junction of the two laminae of the vertebra it projects downward and inferiorly; it is an important site of muscle attachment; spinous processes of cervical vertebra 2-6 are bifid Bones form the skeleton that they divide into bones of the trunk, skull, and limbs. Bones of the trunk include vertebrae, sternum and ribs .

Vertebrae The vertebral column consists of 33-34 vertebrae: 7 cervical, 12 thoracic, 5 lumbar, 5 sacral and 4-5 coccygeal vertebrae. The sacral vertebrae fuse to form the sacrum and the coccygeal vertebrae fuse to form the coccyx. Thus the sacral and coccygeal vertebrae are false vertebrae while the others are true vertebrae .

Function of the vertebrae: 1) Supporting and amortisation; 2) Defense; 3) Motor; 4) Metabolic; 5) Hoemeopoetic .

Each vertebrae has a vertebral body and vertebral arch. They border vertebral foramen that forms the vertebral canal when vertebrae lay each other in backbone .

A typical thoracic vertebra, viewed from above .

Vertebral arch carries 7 processes: unpaired spinous process (projecting dorsally), paired transverse processes (for articulation with the ribs and attachment of muscles), the superior articular process and the inferior articular process processes (for articulation vertebrae each other). The vertebral notches, one caudal and one cranial, together form the intervertebral foramen which serves the passage of the spinal nerves .

  Peculiarities of the cervical and thoracic vertebrae. Peculiarities of the lumbar, sacral and coccygeal vertebrae. The spine as a whole .

The vertebral column consists of 33-34 vertebrae: 7 cervical, 12 thoracic, 5 lumbar, 5 sacral and 4-5 coccygeal vertebrae. The sacral vertebrae fuse to form the sacrum and the coccygeal vertebrae fuse to form the coccyx. Thus the sacral and coccygeal vertebrae are false vertebrae while the others are true vertebrae .

Function of the vertebrae: 1) Supporting and amortisation; 2) Defense; 3) Motor; 4) Metabolic; 5) Hoemeopoetic .

Each vertebrae has a vertebral body and vertebral arch. They border vertebral foramen that forms the vertebral canal when vertebrae lay each other in backbone .

A typical thoracic vertebra, viewed from above .

Vertebral arch carries 7 processes: unpaired spinous process (projecting dorsally), paired transverse processes (for articulation with the ribs and attachment of muscles), the superior articular process and the inferior articular process processes (for articulation vertebrae each other). The vertebral notches, one caudal and one cranial, together form the intervertebral foramen which serves the passage of the spinal nerves .

Peculiarities of the III-VII Cervical Vertebrae 1. Transverse process possesses foramen transversarium .

2. Spinous process is bifurcated .

3. The transverse process has an anterior tubercle and a posterior tubercle, between them we find a groove, the sulcus for the spinal nerve .

4. Articular surfaces lay in horizontal plane .

1st Cervical Vertebra, the Atlas differs basically from the other vertebrae: It has not any vertebral body. In the atlas we therefore describe a smaller anterior arch and a larger posterior arch. Both arches have small protuberances: the anterior and posterior tubercles. Lateral to the large vertebral foramen of the atlas lie the lateral masses, each of which has a superior and an inferior articular facet . On the inner side of the anterior arch is the articular facet for the dens, fovea dentis . From the foramen of the transverse process, which is located in the processus transversus, a groove, the sulcus arteriae vertebralis, extends across the posterior arch for the reception of the vertebral artery .

2nd Cervical Vertebra. The Axis carries the dens or odontoid process .

On the cranial surface of the body the axis carries a tooth-like process, the dens axis, which ends in a rounded point, the apex dentis. The surfaces of the dens have a the anterior articular facet and the posterior articular facet .

The anterior tubercle of the 6th cervical vertebra can be very large and is designated as the carotid tubercle .

The 7th cervical vertebra has a particularly large spinous process, which is usually the highest palpable spinous process of the vertebral column; it is therefore called the vertebra prominens .

Peculiarities of the Thoracic Vertebrae 1. Laterally, the vertebral body usually has two costal facets, each of which is half of an articular facet for articulation with the head of a rib .

2. Transverse processes carry a costal facet for articulation with the costal tubercle .

3. The spinous processes of the 1-st through the 9th thoracic vertebrae overlap each other like roof tiles .

4. Articular surfaces lay in frontal plane .

5.  The 1 st thoracic vertebra has a complete articular facet at the cranial border of its body and a half facet at the caudal border. The 10 th vertebra has only a half articular facet, while the 11th has a complete articular facet at its cranial border. The 12th thoracic vertebra has the articular facet for the head of the rib in the middle of the lateral surface of the body. There may be an accessory process and a mamillary processor each side .

Peculiarities of the Lumbar Vertebrae 1. The bodies of the are much larger than those of the other vertebrae .

2. The spinous process is flat and is directed sagittally .

3. The flattened lateral processes of the lumbar vertebrae may be called costal processes, and since they originate from rib aniagen .

4. Articular surfaces lay in sagittal plane .

5. Arch carries the mamillar and accessory processes .

Peculiarities of the Sacral Vertebrae The sacrum consists of the five fused sacral vertebrae. It has a concave anterior or pelvic surface and a convex dorsal surface. The sacrum has the base (with promontory) and the apex. The pelvic surface has four paired pelvic anterior sacral foramina and transverse lines. In the convex dorsal surface there are posterior sacral foramina and five longitudinal ridges, not always clearly developed, have their origin in fusion of the corresponding processes of the vertebrae (median sacral, intermediate sacral and lateral sacral crests). The sacral canal is located in bone and it terminate by the sacral hiatus, bounded laterally by the two sacral horns .

Auricular surface for the articulation with the hip bone and sacral tuberosity can be seen in lateral parts .

Coccyx .The coccyx, which is usually formed from three to four vertebrae, has body and cornua or horns .

All vertebrae compose vertebral column, which has cervical and lumbal curves forward (lordosis), and thoracic and sacral curves backward (kyphosis) .

The program of independent work

	Training tasks
	Concrete definition of tasks

	1. Study the structures of cervical vertebrae.
	1. Find the special features of all cervical vertebrae.

2. Study the 1-st and 2-nd cervical vertebrae structural features.

	2. Study the structure of thoracic vertebrae.
	1. Find the special features of all thoracic vertebrae.

2. Study the features of structure of 1-st, 10-th, 11-th, 12-th thoracic vertebrae.

	3. Study the structure of lumbar vertebrae.
	1. Find the special features all lumbar vertebrae.

	4. Study the structure of a sacrum.
	1. Find its basic parts.

2. Characterize dorsal and pelvic surfaces and its lateral parts.

	5. Study the structure of coccyx.
	1. Find the parts coccyx.


The student has to do the notes according to all items of independent work (write the dictionary of anatomical terms; reflect features of a structure of vertebrae according to departments).

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
Control questions 

      1. Parts of vertebral column, their quantitative characteristic.

2. Name the features of cervical vertebrae.

3. Name the features of thoracic vertebrae.

4. Name the features of lumbar vertebrae.

5. Main formations of sacrum.

6. Anatomical structure of coccyx.

7. Ossification terms of vertebrae.

8. Anomalies of development of vertebra.

9. X-ray of vertebral column.

Control of knowledge with the help of situational tasks
1.At the victim there is a wound in the region of a neck. The bleeding from the common carotid artery is occurred. To what anatomic formation it is necessary to press an artery to stop the bleeding?

A. Body of VII cervical vertebra.

B. Anterior tubercle of transverse process of VI cervical vertebra.

C. Anterior tubercle of transverse process of V cervical vertebra.

D. Transverse process of VII cervical vertebra.

E. Posterior tubercle of transverse process of VI cervical vertebra.

2.12-month-old child is developed normally, motions are active, holds a head, can stand. What curvatures of vertebral column were formed?
A. Thoracic and sacral.

B. Cervical and lumbar.

C. Thoracic and lumbar.

D. Cervical, thoracic and sacral.

E. Cervical, thoracic, lumbar and sacral.
3.There was a trauma of a vertebral column; the blood supply of a posterior part of a brain is disturbed. What part of vertebral column has undergone to trauma?

A. Cervical part

B. Thoracic part

C. Lumbar part

D. Sacral part

E. Coccygeal part

4.On X-ray film it is revealed a cleft in the region of middle part of the sacrum posteriorly. Before that clinical signs has not been revealed. In result of what processes of the sacral vertebrae nonunion this cleft was formed?

A. Mastoid

B. Transverse

C. Spinous

D. Articular

E. Accessory

5.Spinal hernia is determined in the region of XII thoracic vertebra in 10 years-old child. Cleft of what anatomic formation has resulted in a protrusion of a spinal cord?

A. Arch of a vertebra

B. Body of a vertebra

C. Intervertebral disk

D. Articular processes

E. Spinous processes

Next topic: THE STERNUM, THE RIBS, THE THORACIC CAGE AS A WHOLE
