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STRUCTURE OF THE SPINE
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STRUCTURE OF THE SPINE

 Vertebral Column 

 Motion Segment 

 Intervertebral Discs

 Annulus Fibrosus

 Nucleus Pulposus
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CERVICAL VERTEBRAE
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 Typical C3-C4-C5-C6

 Atypical vertebral C1/C2 - C7



THORACIC VERTEBRAE

 Typical vertebrae T2-T9

 Atypical vertebrae T1/T10/T11/T12
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THORACIC VERTEBRAE

 1 spinous process

 2 transverse process

 2 superior facet

 2 inferior facet
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LUMBAR VERTEBRAE 
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 Typical vertebra: L1-L4

 Atypical vertebra: L5 



SACRUM AND COCCYX

 Sacrum – triangular shaped 

 Fused – 5 vertebra

 Coccyx – triangle shaped

 Fused coccyx 3/4/5 vertebra 



LIGAMENTS OF THE SPINE
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LIGAMENTS OF THE SPINE
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LIGAMENTS OF THE SPINE
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LIGAMENTS OF THE SPINE

 Give strength to spinal column

 Keep vertebrae in alignment

 Keep discs in position

 Can become damaged through over stretching

 Have a poor blood supply, and therefore a 
slow recovery from damage
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INTERVERTEBRAL DISKS
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INTERVERTEBRAL DISCS

 Occur between each vertebra and are made up of an 

annulus and a nucleus.

 Act as separator and shock absorber.

 Pressure within discs can be kept low by maintaining 

natural curves of the spine and frequent postural 

changes.

 A healthy back needs all components of the spine to be 

in good working order

14



MUSCLES

 Work in pairs to maintain postural control.

 Abdominal muscles are important in reducing the stress of 

lifting.

 Muscle strength and balance 

 They are important in maintaining a healthy back.
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LUMBAR MUSCLES
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THE SPINE WORKS LIKE A CRANE
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DISC PRESSURE RELATED TO POSTURE 

AND MUSCULATURE

 The weight of your body acts as a compressive and shear forces that in 

younger people, the intervertebral discs bear most of this load.

 After the discs degenerate, more pressure is transferred to the facet 

joints in the back, causing arthritis in these synovial joints.

 Cervical Disc Pressure:

 Correct alignment & muscular support = 5.6kg/cm2

 Incorrect alignment without correct muscular support = 40kg/cm2



HOW POSTURE AFFECTS DISC PRESSURE
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FINITE ELEMENT MODEL OF T12-L5 SEGMENT 

OF THE SPINE
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 T12 (1) to L5 (2) vertebrae

 Intervertebral discs (3) 

 Nucleus (4)

 Annulus (5) 

 Collagen fibers (6)

 Anterior Longitudinal Ligament (ALL, 7)

 Posterior Longitudinal Ligament (PLL, 8) 

 Capsular Ligament (CL, 9)

 Flavum Ligament (FL, 10)

 Intertransverse Ligament (ITL, 11)

 Supraspinous Ligament (SSL, 12)

 Interspinous Ligament(ISL, 13) 

Wagnac, E., Arnoux, P. J., Garo, A., & Aubin, C. E. (2012). Finite element analysis of the influence of loading rate on a model of the full lumbar spine 

under dynamic loading conditions. Medical & biological engineering & computing, 50(9), 903-915.



CORTICAL AND CANCELLOUS BONES
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(a) Subdivision of the vertebrae into nine zones of different cortical bone thicknesses

(b) Subdivision of the cancellous bone into seven zones of different material properties

Wagnac, E., Arnoux, P. J., Garo, A., & Aubin, C. E. (2012). Finite element analysis of the influence of loading rate on a model of the full lumbar spine 

under dynamic loading conditions. Medical & biological engineering & computing, 50(9), 903-915.



MECHANICAL PROPERTIES OF BONY TISSUES 
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Wagnac, E., Arnoux, P. J., Garo, A., & Aubin, C. E. (2012). Finite element analysis of the influence of loading rate on a model of the full lumbar spine 

under dynamic loading conditions. Medical & biological engineering & computing, 50(9), 903-915.



MECHANICAL PROPERTIES OF THE SOFT TISSUES 
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Wagnac, E., Arnoux, P. J., Garo, A., & Aubin, C. E. (2012). Finite element analysis of the influence of loading rate on a model of the full lumbar spine 

under dynamic loading conditions. Medical & biological engineering & computing, 50(9), 903-915.



MECHANICAL PROPERTIES OF THE 

THORACOLUMBAR-PELVIS COMPLEX
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Zhang, M., & Fan, Y. (Eds.). (2019). Computational biomechanics of the musculoskeletal system. CRC Press.


