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Forces ac t ing  on  the vertebrae - com pressive forces, 
com pression

A s p e c t s o f  j o i n t p r o t e c t i o n

Axial compressive forces:
• Gravitational force, 

active and passive 
tension of muscles, 
ligaments

• Discus intervertebralis
provides stability

Nucleus
pulposus

Anulus
fibrosus

Endplates
and 

trabecular
structure of 
vertebrae

Endplates are 
less flexible 

and less rigid

It is the first 
to be 

damaged by 
extra forces



Forces ac t ing  on  the vertebrae
A s p e c t s o f  j o i n t p r o t e c t i o n

Bending forces

• Compression + torsion
• Flexion : front compression + back tension 

increases
• Extension: compression at the back + tension 

increases at the front
• Lat.flexion: same side compression + opposite 

side extension increase



Forces ac t ing  on  the vertebrae

Torsion  forces

• Arise during  axia l rota t ion
• Stab ility is p rovided by the intervertebra l 

d iscs (m a inly the anulus fib rosus) and the 
sm all joints

• The potent ia l for rota t ion decreases from  
the top  down

• Only anulus fib rosus in the lum bar reg ion, 
therefore destruc t ion is com m on in this 
reg ion

• The potent ia l for injury is even grea ter 
when torsiona l forces are com bined w ith 
com pressive and bend ing  forces

A s p e c t s o f  j o i n t p r o t e c t i o n

Shear ing  forces

• Upper vertebra  would  slide in a  stra ight 
d irec t ion rela t ive to the lower vertebra

• Prevented  by sm all joints and 
intervertebra l d isc



Í z ü l e t v é d e l e m  s z e m p o n t j a i



Thank you for a t t en t ion !
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