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The Vertebral Column

» The vertebral column is also known as the spinal column It consists of @
sequence of vertebrae (singular = vertebra), each of which is separated
and united by a cartilaginous intervertebral disc. Together, the vertebrae
and intervertebral discs form the vertebral column. It is a flexible column
that supports the head, neck, and body and allows for their movements. It
also protects the spinal cord, which passes through openings in the
vertebrae

» Vertebral Column: The adult vertebral column consists of 24 vertebrae, plus
the fused vertebrae of the sacrum and coccyx. The vertebrae are divided
into three regions: cervical C1-C7 vertebrae, thoracic T1-T12 vertebrae,
and lumbar L1-L5 vertebrae. The vertebral column is curved, with two
primary curvatures (thoracic and sacrococcygeal curves) and two
secondary curvatures (cervical and lumbar curves).
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Regions of the Vertebral Column

» The vertebral column originally develops as a series of 33 vertebrae, but this number is
eventually reduced to 24 vertebrae, plus the fused vertebrae comprising the sacrum and
coccyx. The vertebral column is subdivided into five regions, with the vertebrae in each
area named for that region and numbered in descending order. In the neck, there are
seven cervical vertebrae, each designated with the letter “C"” followed by its number.
Superiorly, the C1 vertebra articulates (forms a joint) with the occipital condyles of the skull.
Inferiorly, C1 articulates with the C2 vertebra, and so on. Below these are the 12 thoracic
vertebrae, designated T1-T12. The lower back contains the L1-L5 lumbar vertebrae. The
single sacrum, which is also part of the pelvis, is formed by the fusion of five sacral
vertebrae, though in about 33% percent of the population T12 is fused to the sacrum or S1
remains unfused. This is called transitional anatomy. Similarly, the coccyx, or tailbone,
results from the fusion of four (or in some cases 3 or 5) small coccygeal vertebrae.
However, the sacral and coccygeal fusions do not start until age 20 and are not
completed until middle age.

® An interesting anatomical fact is that almost all mammals have seven cervical vertebrae,
regardless of body size. This means that there are large variations in the size of cervical
vertebrae, ranging from the very small cervical vertebrae of a shrew to the greatly
el?ngo’rﬁd \;elrl’rebrc:e in the neck of a giraffe. In a full-grown giraffe, each cervical vertebra
is 11 Inches ta




Curvatures of the Vertebral Column

= The adult vertebral column does not form a straight line, but instead has four
curvatures along its length These curves increase the vertebral column'’s
strength, flexibility, and ability to absorb shock. When the load on the spine is
increased, by carrying a heavy backpack for example, the curvatures increase
in depth (become more curved) to accommodate the extra weight. They then
spring back when the weight is removed. The four adult curvatures are classified
as either primary or secondary curvatures. Primary curvatures are retained from
the original fetal curvature, while secondary curvatures develop after birth.

» During fetal development, the body is flexed anteriorly into the fetal position,
giving the entire vertebral column a single curvature that is concave anteriorly.
In the adult, this primary curvature is retained in two regions of the vertebral
column as the thoracic curve, which involves the thoracic vertebrae, and
the sacrococcygeal curve, formed by the sacrum and coccyx.




Curvatures of the Vertebral Column

» A secondary curve develops gradually after birth as the child learns to sit
upright, stand, and walk. Secondary curves are concave posteriorly,
opposite in direction to the original fetal curvature. The cervical curve of
the neck region develops as the infant begins to hold their head upright
when sitting. Later, as the child begins to stand and then to walk,
the lumbar curve of the lower back develops. In adults, the lumbar curve is
generally deeper in females.

» Disorders associated with the curvature of the spine include kyphosis (an
excessive posterior curvature of the thoracic region), lordosis (an excessive
anterior curvature of the lumbar region), and scoliosis (an abnormal, lateral
curvature, accompanied by twisting of the vertebral column).
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General Structure of a Vertebra

= Within the different regions of the vertebral column, vertebrae vary in size and shape, but
they all follow a similar structural pattern. A typical vertebra will consist of a body, a
vertebral arch, and seven processes

» The body is the anterior portion of each vertebra and is the part that supports the body
weight. Because of this, the vertebral bodies progressively increase in size and thickness
going down the vertebral column. The bodies of adjacent vertebrae are separated and
strongly united by an intervertebral disc.

= The vertebral arch forms the posterior portion of each vertebra. It consists of four parts, the
right and left pedicles and the right and left laminae. Each pedicle forms one of the lateral
sides of the vertebral arch. The pedicles are anchored to the posterior side of the vertebral
body. Each lamina forms part of the posterior roof of the vertebral arch. The large opening
between the vertebral arch and body is the vertebral foramen, which contains the spinal
cord. In the intact vertebral column, the vertebral foramina of all of the vertebrae align to
form the vertebral (spinal) canal, which serves as the bony protection and passageway for
the spinal cord down the back. When the vertebrae are aligned together in the vertebral
column, notches in the margins of the pedicles of adjacent vertebrae together form
an intervertebral foramen, the opening through which a spinal nerve exits from the
vertebral column




General Structure of a Vertebra

» Seven processes arise from the vertebral arch. Each paired transverse
process projects laterally and arises from the junction point between the
pedicle and lamina. The single spinous process (vertebral spine) projects
posteriorly at the midline of the back. The vertebral spines can easily be felt as a
series of bumps just under the skin down the middle of the back. The fransverse
and spinous processes serve as important muscle attachment sites. A superior
articular process extends or faces upward, and an inferior articular
process faces or projects downward on each side of a vertebrae. Facets of the
paired superior articular processes of one vertebra articulate with
corresponding facets of the paired inferior articular processes from the next
higher vertebra. These junctions form slightly moveable joints between the
adjacent vertebrae. The shape and orientation of the articular processes vary in
different regions of the vertebral column and play a major role in determining
the type and range of motion available in each region.
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Parts of a Typical Vertebra

» A typical vertebra consists of a body and a vertebral arch. The arch is
formed by the paired pedicles and paired laminae. Arising from the
vertebral arch are the transverse, spinous, superior arficular, and inferior
articular processes. The vertebral foramen provides for passage of the
spinal cord. Each spinal nerve exits through an intervertebral foramen,
located between adjacent vertebrae. Intervertebral discs unite the bodies
of adjacent




Intervertebral Disc

» The bodies of adjacent vertebrae are separated and united by an
intervertebral disc, which provides padding and allows for movements
between adjacent vertebrae. The disc consists of a fibrous outer layer
called the anulus fibrosus and a gel-like center called the nucleus pulposus.
The intervertebral foramen is the opening formed between adjacent
vertebrae for the exit of a spinal nerve.
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