Little Moore

The Back

The vertebral column 

functions to:


1) protect the spinal cord and spinal nerves


2) support the weight of the body


3) provide a partly rigid and flexible axis for the body and a pivot for the head


4) play an important role in posture and locomotion



Contains:


7 cervical, 12 thoracic, 5 Lumbar, 5 sacral, 4 coccygeal vertebrae

Motion only occurs between the cervical, thoracic and lumbar as the sacrum and coccyx are fused .

The vertebra gradually get larger as they descend since they must support increasing amounts of body weight.

The vertebrae are separated by IV discs.

The cervical, thoracic, and lumbar vertebrae articulate at synovial joints that facilitate and control the vertebral column’s flexibility.

Curvatures:  The cervical and lumbar curvatures are primary, as they develop during the fetal period.  They are caused by differences in height between the anterior and posterior parts of the vertebrae.  The cervical and lumbar curvatures are secondary and are caused mainly by differences in thickness between the anterior and posterior parts of the IV discs.  The cervical curvature becomes prominent when the infant can hold up its head.  The lumbar curvature becomes obvious when an infant beings to walk and assumes an upright posture.  


Abnormal curvatures:



Kyphosis: abnormal increase in the thoracic curvature.  Results from erosion of the antioer part of vertebrae and causes an overall loss of height.



Lordosis: characterized by an anterior rotation of the pelvis.  The sacrum tilts anteroinferiorly at the hip joints, producing an abnormal increase in the lumbar curvature producing a more convex vertebral column anteriorly.  May be associated with weakened trunk musculature or temporarily during pregnancy as compensation for the increased ventral position of the center of gravity.



Scoliosis: characterized by an abnormal lateral curvature that is accompanied by rotation of the vertebrae.  Asymmetric weakness of the intrinsic back muscles, failure of half of a vertebra to develop, and a difference in the length of the lower limbs are causes of scoliosis.

A typical vertebrae consists of a vertebral body (supports body weight), vertebral arch (protects spinal cord), and seven processes (articular facet and process function in restriction of movement and prevention of anterior slipping of vertebrae by interlocking; spinous and transverse process function as a site of muscle attachment).  Pedicles join the vertebral arch to the body.  The arch and posterior surface of the vertebral body form the walls of the vertebral foramen.  Successive vertebral foramen form the vertebral canal, which contains the spinal cord, meninges, fat, spinal nerve roots, and vessels.  

Regional characteristics:

Cervical: transverse foramina in transverse process which allow for the passage of vertebral arteries and veins and sympathetic plexuses.  C1 (atlas) and C2 (axis) are atypical.  The atlas is somewhat kidney shaped when viewed from above.  Its concave superior articular facets receive the occiptal condyles.  C1 has no spinous process or body and consists of two lateral masses connected by anterior and posterior arches.  C1 carries the cranium and rotates on C2’s large flat superior articular facets.  C2 vertebra is the strongest cervical vertrebra.  Its distinguishing feature is the dens, which projects superiorly from its body.  

Lumbar: vertebrae are larger and heavier than in other regions.

Sacrum: composed of five fused sacral vertebrae.  It provides strength and stability to the pelvis and transmits body weight to the pelvic girdle through the sacroiliac joints.  

Coccyx: are remnants of the skeleton of the embryonic tail-like caudal eminence.  The vertebrae are reduced in size and have no pedicles, laminae, or spinous processes.  The distal three vertebrae fuse during middle life to form the coccyx.

Joints of the vertebral column:


Joints of Vertebral bodies: are secondary cartilaginous joints (symphyses) and are designed for weight bearing and strength.  The articulating surfaces of adjacent vertebrae are connected by IV discs and ligaments.  

The IV discs provide strong attachment between the vertebral bodies.  Each IV disc consists of an annulus fibrosus (outer fibrocartilage part) and a nucleus pulposus (gelatinous central mass with high water content – acts as shock absorber for axial forces and as a semifluid ball-bearing flexion, extension, rotation, and lateral flexion of the vertebral column).  The nucleus polposus is avascular and it receives its nourishment by diffusion from blood vessels at the periphery of the annulus fibrosus and vertebral body.  There is no IV disc between the atlas and axis.  The most inferior functional disc is between L5 and S1.  They are thickest in the lumbar region and thinnest in the superior thoracic region.  The discs are thicker anteriorly in the cervical and lumbar regions and more uniform in thickness in the thoracic region.  



The anterior longitudinal ligament maintains stability of the intervertebral joints and helps prevent hyperextension of the vertebral column.  The posterior longitudinal ligament is narrower and weaker and helps to prevent hyperflexion and posterior protrusion of the IV discs.


Joints of Vertebral arches: zygapophysial joints (facet joints) permit gliding movements between the vertebrae.  The shape and disposition of the articular surfaces determine the type of the movement possible.  


Accessory Ligaments of Intervertebral Joints:  The laminae of adjacent vertebral arches are joined by the ligamentum flava which bind the adjoining vertebrae together and form the posterior wall of the vertebral canal.  The ligamentum flava resist separation of the vertebral laminae, thereby arresting abrupt flexion of vertebral column and usually preventing injury to the IV discs.  They help to preserve the normal curvatures of the column and assist with straightening after flexing.  

Craniovertebral joints:


Atlanto-occipital joint – Yes joint – permits nodding (neck flexion and extension) and some sideways tilting of the head.   It is a synovial join of the condyloid type.


Atlantoaxial joints – There are three articulations (two lateral between C1 and C2 and one median between dens of C22 and the anterior arch and transverse ligament of the atlas).  Movemtn (mainly rotation) at all three anlantoaxial joints permits the head to be turned from side to side, as occurs when rotating the head (No joint).  During this movement, the cranium and C1 vertebra rotate on C2 vertebra as a unit.  Excessive rotation of the atlantoaxial joints is prevented by the alar ligaments (extends from the sides of the dens to the lateral margins of the foramen magnum).

Movements of Vertebral Column:


Range of movement is limited by the thickness, elasticity and compressibility of the IV discs; shape and orientation of zygapophysial joints; tension of articular capsules of the above joints; resistance of back muscles and ligaments.


Movements of the vertebral column are freer in the cervical and lumbar regions than elsewhere.  Flexion, extension, lateral bending and rotation of the neck are especially free because:



1) IV discs, although thinner than most, are quiet large relative to the small size of the vertebral bodies in the cervical region



2) Articular surfaces of the zygopophysial joints are relatively large and the joint planes are almost horizontal



3) articular capsules of the zygapophysial joints are loose



4) neck is slender (with less surrounding soft tissue bulk)


The sagittally orientated joint planes of the lumbar region are conducive to flexion and extension.  Extension of the vertebral column is most marked in the lumbar region and usually is more extensive than flexion; however, the interlocking articular processes here prevent rotation.  


Lateral bending of the vertebral column is greatest in the cervical and lumbar regions.


Relative stability is conferred to the thoracic region through it its connections to the sternum by the ribs and costal cartilages as well as its relatively thin IV discs.  The thoracic region is capable of rotation and some lateral bending, but flexion/extension is nearly nonexistent.

Vasculature of the Vertebral Column:


Spinal arteries supplying the vertebrae are branches of the:



1) vertebral and ascending cervical arteries in the neck



2) posterior intercostal arteries in the thoracic region



3) subcostal and lumbar arteries in the abdomen



4) iliolumbar and lateral and medial sacral arteries in the pelvis


Spinal veins form venous plexuses along the vertebral column both inside (internal vertebral venous plexus) and outside (external) the vertebral canal.  The large, wide, tortuous basivertebral veins are in the substance of the vertebral bodies.  They emerge from foramina on the surfaces of the vertebral bodies and drain into the external and especially the internal vertebral venous plexuses.  The intervertebral veins accompany the spinal nerves through the IV foramina.  These veins drain blood from the spinal cord and vertebral venous plexuses.

Muscles of the back:

There are three groups of muscles in the back:


The superficial and intermediate groups include extrinsic back muscles that produce and control limb and respiratory movements, respectively.  The superficial extrinsic back muscles (trapezius, latissimus dorsi, levator scapulae, and rhomboids) connect the upper limbs to the trunk and control limb movement.  For the most part, they receive their nerve supply from the anterior rami of cervical nerves and act on the upper limb.  The trap receives its motor fibers from a cranial nerve, the accessory nerve (CN XI).  The intermediate extrinsic back muscles (serratus posterior) are superficial respiratory muscles.


The deep group includes the true of intrinsic back muscles that specifically act on the vertebral column, producing movements and maintaining posture.



See back muscle chart…

