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LEARNING OBJECTIVES

Describe the vertebral column and the number of vertebrae

Describe the physiological curves

Describe the disco-somatic unit and its functions 

Describe the “typical” vertebra and the features of  sacrum and coccyx

VERTEBRAL COLUMN 
AND VERTEBRAE NUMBER

The vertebral column also know as back bone is a complex of structure which 
meet the demands of mobility and stability of the truck and extremities and it 
also protect the spinal cord.

It provides a base of support for the head and internal organs, a stable base for 
the attachment of ligaments, bone and muscles of the extremities, rib cage and 
the pelvis; it provides STABILITY (= the capacity of the vertebrae of being 
cohesive during the movement).

The spine comprises 33 vertebral bones and 23 intervertebral discs.

7 CERVICAL vertebrae

12 THORAC vertebrae

5 LUMBAR vertebrae

5 SACRAL vertebrae

4 COCCYGEAL vertebrae

PHYSIOLOGICAL CURVES

Normally, the spine is straight in the coronal plane and has four curvatures in 
the sagittal plane – cervical lordosis, thoracic kyphosis, lumbar lordosis, and 
sacropelvic kyphosis

At birth the spine is aligned in mild kyphosis. Cervical lordosis develops as the 
infant achieves head control, and lumbar lordosis develops as standing is 
achieved

Two types of curve:

- Primary curve (kyphotic present during fetal development)

- Secondary curves (lordotic after delivery)

DISCO-SOMATIC UNIT

” The smallest functional unit of the 
spine is called mobile segment”

- Two adjacent vertebrae
- Intersomatic disc
- Soft tissue which secure them
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Upon application of a compressive load, the hydrostatic pressure rapidly rises within the disc, especially within the nucleus 
pulposus. 

The nucleus pulposus behaves as an incompressible material and dissipates the pressure radially outwards to the annulus fibrosus
and axially to the vertebral endplates—both of which restrain the nucleus pulposus. 

The hydrostatic pressure transferred to the outer fibres of the annulus
causes them to experience a radial stretch or tensile stress and bulge outwards

THE TYPICAL VERTEBRA

Although there are distinguishing features in each region, much of the bony anatomy is 
common to each vertebra. An individual vertebra has the following components: 

the vertebral body, the main portion of the vertebra is the cylinder-shaped body, 
which bears the majority of axial loads applied to the spine

two pedicles projecting posteriorly, two transverse processes project in a lateral 
direction

the posterior neural arch which includes the laminae

the spinous process

superior and inferior articular processes with their associated facet joints. 
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CERVICAL SPINE

C1: THE ATLAS

The atlas has no body and articulates cranially with the occipital condyles.

The atlas is composed of an anterior arch and a posterior arch, paired lateral 
masses, and paired transverse processes. It does not have a vertebral body, 
instead the dens of the axis sit where a centrum (body) of a typical vertebra 
would be. The transverse ligament holds the dens of the axis against the 
anterior arch of the atlas and divides its vertebral canal into two parts. The 
anterior 1/3 is occupied by the dens. The posterior 2/3 contains the spinal 
cord, which occupies 1/3 of the total vertebral canal space.

C2: THE AXIS

The axis is formed by a body with the attached dens, two lateral masses, a posterior neural arch (formed by the pedicle and a thick lamina), and a large 
spinous process, which is commonly bifid.

Anterior components of the axis are composed of:

odontoid process (dens or peg): conical in shape, projects up from the body, smooth posterior surface

body

lateral mass bears the weight of skull and transfers through to C3 vertebral body

transverse process with foramina transversarium, L-shaped, directed up and out to allow lateral bend in vertebral artery

superior articular facets, slopes down from body like shoulders, extends over pedicles and lateral masses

inferior articular facets, face anteroinferiorly like typical cervical vertebra

Posterior elements of the axis are composed of:

pedicle

lamina, thick and rounded

spinous process, large and bifid



C3-C6

Anterior components of the typical cervical vertebra 1:

body

posterolateral lip (uncus)

pedicle

transverse process

anterior and posterior tubercle of the transverse
process

intertubercular lamella of the transverse process

foramen of the transverse process

Posterior components of the typical cervical vertebra 1:

lamina

bifid spinous process

superior articular process

inferior articular process

C7: THE VERTEBRA PROMINENS

C7 possesses the standard cervical 
vertebral features but has some distinct features:

spinous process ends in a rounded tubercle and 
is not bifid

C7 transverse foramina are small, and do not 
transmit the vertebral artery

C7 anterior tubercle is small, and is the site of 
attachment for scalenus pleuralis and 
suprapleural membrane

C8 nerve, which does not have an associated 
cervical vertebra, exits in the C7-T1 vertebral 
foramen below C7
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T-SPINE

T-SPINE

Anterior components of thoracic vertebrae:

body

pedicle

superior and inferior costal demifacets

Posterior components of typical thoracic vertebrae:

downward angled spinous processes

transverse processes

superior and inferior articular facets

transverse costal facets

lamina

intervertebral foramen



ATYPICAL T-SPINE

T1 contains a complete facet for the 1st rib and a demifacet for the 2nd rib. It 
contains lips on the upper surface of the body. T1 also has a spinous process 
more horizontal than other thoracic vertebrae.

T9 has no inferior demifacet

T10 is similar to T11 and T12

T11 contains a single costal facet that articulates with the atypical eleventh rib. 
There are no facets on the transverse processes.

T12 contains a single costal facet with no facets on transverse processes.

LUMBAR SPINE L-SPINE

body: kidney shaped, convex anteriorly, flattened posteriorly; resulting vertebral 
canal is triangular in cross-section

pedicles: project directly posteriorly, attached to the upper half of the body

transverse processes: spatulate, project laterally on both sides; L3 most often has 
the longest transverse processes of the lumbar spine, a fact that can be used to 
number the vertebrae

lamina: broad, thick, overlap minimally

articular processes (superior and inferior): lie at the lateral angle of the laminae 
(junction with pedicle), connected via the pars interarticularis

spinous process: single, short, thick, roughly horizontal, hatchet-shaped (upper 
border is straight, lower border curves down)

L5

Anterior components of L5 include:

body: large, transverse width > AP diameter

axial view: oval/kidney-shaped

sagittal view: wedge-shaped, taller anteriorly, shorter posteriorly

Posterior components of L5 include:

pedicles: project directly posteriorly

transverse processes  are short, massive, pyramidal base is attached from pedicle to the lateral 
side of the vertebral body

lamina: broad, thick, overlap minimally

articular process: superior and inferior (with pars interarticularis between)

facet joints: obliquely oriented, cylindrically shaped articular surfaces

superior articular facets are concave and face posteromedially

inferior articular facets are convex and face anteriorly

spinous process: single, short, thick, roughly horizontal



SACRUM AND COCCYX

The sacrum is an irregularly-shaped bone, shaped roughly like an inverted triangle, 
with its base superior and apex inferior. It is curved with an anterior concavity and 
posterior convexity. The sacrum consists of five fused sacral vertebral and costal 
segments (numbered one-to-five) that form a central sacral body and 
paired sacral alae (singular ala), which arise laterally from S1.

The coccyx is formed from four rudimentary vertebrae and does not contain a 
spinal canal, pedicles, laminae or spinous processes. The first segment is the largest, 
and the subsequent are smaller in size. Structure of the coccygeal vertebral 
junctions is variable and age-related, ranging from fully developed to rudimentary 
intervertebral discs with varying degrees of cystic or fibrotic change, to fusion of 
the vertebrae in the later decades.


