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Functional spinal unit (FSU). 





Functional spinal unit (FSU) 

• The FSU represents the smallest motion segment of the spine 
and exhibits biomechanical characteristics similar to those of 
the entire spine.

• Approximately 70% of applied axial compression is transmitted 
by the vertebral body and the intervertebral discs, with the 
remaining 30% of the load being distributed through the facet 
joints



Student activities 

(Project)

• On Functional unit of spine 

• Individual or Group of two -Three students (NO more 
than Three) 

• Should be delivered to the assistant lecturers or the 
coordinator of the course at the Lab sections 

• Dead line 15/ 10/2024 
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Ligament support of vertebral column



Intervertebral Disc

• Soft fibro-cartilaginous cushions
• Between two vertebra

• Allows some motion

• Serve as shock absorbers

• Total – 23 discs

•¼ th of the spinal column's length

• Avascular 
• Nutrients diffuse through end plates



Intervertebral Disc Functions

• Movement of fluid within the nucleus
• Allows vertebrae to rock back and forth Flexibility

• Act to pad and maintain the space between the twenty-four 
movable vertebrae

• Act as shock absorbers

• Allow extension and flexion 
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Thoracic region 

• The thorax consists of a relatively rigid rib cage, formed

by the ribs, thoracic vertebrae, and sternum.

• The rigidity of the region provides

1. stable base for muscles to control the craniocervical

region,

2. protection for the intrathoracic vital organs,

3. a mechanical bellows for breathing
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A model highlights the three functional components of a typical intervertebral 

junction: transverse and spinous processes, apophyseal joints, and interbody joint, 

including the intervertebral disc. The L1-L2 junction is shown flexing, guided by the 

sliding between the articular facet surfaces of the apophyseal joints (black, thicker 

arrow).
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Osteokinematics of the axial skeleton 
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Spinal Coupling

• Movement performed within any given plane throughout the vertebral column is 
usually associated with an automatic, and usually imperceptible, movement in another 
plane. This kinematic phenomenon is called spinal coupling. 

• Ipsilateral spinal coupling 

• Contralateral spinal coupling

• Causes may include 

1. muscle action, 

2. Articular facet alignment within apophyseal joints,

3. preexisting posture, attachment of ribs, 

4. stiffness of connective tissues, and

5. geometry of the physiologic curve itself.
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Kinematics 
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Convex-Concave  rule 

For spine, convex rule applies at the 

Atlantoccipital joint, below C2 concave rule 

applies 
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Arthrokinematics of the Apophyseal joint
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Lumbopelvic rhythm 
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SUMMARY OF THE KINEMATICS
WITHIN THE VERTEBRAL COLUMN
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Types of Segmental Loading

Axial Compression
Bending
Torsion
Shear
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The steps used to estimate the approximate compressive reaction force

(RF) on the L2 vertebra while a load is lifted. The biomechanics are

limited to the sagittal plane, around an axis of rotation arbitrarily set

at L2 (green circle). The mathematic solutions assume a condition of

static equilibrium. All abbreviations are defined in the boxes. (the

calculations assume that all forces are acting in a vertical direction.
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Flexion of the hip reduces the tension of 

the psoas muscle and the lordosis of the 

lumbar spine. resulting in reduced

loads on the lumbar spine_ This bit

of ergonomic advice is particularly

important to the surgeon who may

stand for several hours on occasion

at the operating table. For housework.

the work position shown is advised. 

This is a valid ergonomic principle.
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The ergonomics of proper lifting. The load on the discs is a combined result of the object 
weight. the upper body weight. the back muscle forces. and their respective lever arms to 
the disc center. On the left, the object is farther away from the disc center compared with 
the situation on the right. The lever-balances at the bottom show that smaller muscle 
forces and disc loads are obtained when the object is carried nearer to the disc.
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The mechanics here are the same as in carrying 

object anteriorly, except that the weight here is 

adipose tissue rather than an external object. in 

the latter case. it is much easier to correct the 

lever arm. 

However. this diagram does emphasize yet 

another prophylactic and therapeutic value in 

avoiding or eliminating obesity.
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Mechanics of breathing 
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Ventilation

Ventilation is the mechanical process by which air is inhaled 

and exhaled through the lungs and airways. This rhythmic 

process occurs 12 to 20 times per minute at rest and is essential 

to the maintenance of life.
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The muscular mechanics of inspiration.

A, Using an expanding piston and air to show an 

analogy using Boyle’s law. Increasing the volume 

within a piston

reduces the air pressure within the chamber of the 

piston.

The negative air pressure creates suction that 

draws the outside, higher-pressure air into the 

piston through an aperture

at the top of the piston. 

B, A healthy adult shows how contraction of the 

primary muscles of inspiration (diaphragm, 

scalenes, and intercostales) increases intrathoracic 

volume, which in turn expands the lungs and 

reduces alveolar pressure. 

The negative alveolar pressure draws air into the

lungs. The descent of the diaphragm is indicated 

by the pair of thick, purple, vertical arrows.
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