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Functional Spine Unit

- Two adjacent vertebral bodies

+ The facet joints

* The intervertebral disc

- Soft tissues (ligaments)
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Intervertebral disc

Muscles
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Terms

* |[AR (Instantaneous axis of Rotation)

- ROM (Range of Motion)
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Instantaneous Axis of Rotation

- When a spine segment moves, there is an axis passing through, or close to,
the vertebral body that does not move ; this is the axis about which the
vertebral body rotates.

PLANAR IAR

2 translation vectors,
1 rotational angle
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(Sagittal Plane)

thoracic lumbar

cervical IBNC, March 14-18, 2014
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(Range of Motion)

This is a potential of movement of each FSU

Koronal plan (= YX)
Sagittal plan (x YZ)
Aksiyal plan (+ XZ2)

3 rotations
3 translations

6 degrees of freedom
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ROM

Extansometer
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ROM

Sterophotogrammetry
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Combined
flexion/extansion
[ +x-axis rotation)

lateral bending
(z-axis rotation)

O side
axial, rotation
[y-axis rotation)
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« Stress

- Strain

* Pressure

» Load

IBNC, March 14-18, 2014



\QOOUR
ARV " G/,
- \) A
O 7

S <

4 \
v L
2 3
-
= J

‘Mg 1’:
Stress (0‘) —

- The force per unit area (Pa= N/m?)

- Stress=Force/Area

1. Compressive stress

2. Tensile stress

3. Shear stress
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Strain (¢)

- The number that describes relative deformation or change in geometry
of material under applied forces (UNITLESS)

- Strain=(AL/ L)

1. Compressive strain
2. Tensile strain Af

3. Shear strain Z
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Stress/ Strain

Modulus of elasticity (Young Modulus)= (o / €)

- The slope of stress/strain curve in the elastic deformation region

— ultimate strenght
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Stress/ Strain

Ligaments (+) Articulations (+)
neutral zone elastic zone

breaking

Load/ Stress

Deformation/ Strain
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Measuremet of

)

Stress or Strain (strain gage)
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Measuremet of "~
Stress or Strain (FEM)
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Load cell

Material testing
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Flexion/ Extention/ Lateral Bending

« Annulus fibers caries more stress at
compressed side

)

- Nucleus moves to tensile side
(uncompressed side)

Tensile side

-
Compressed side
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Load in Annulus

>

‘ Axial rotation

.

- Shear stress is max. at posterolateral
annulus side.
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* This side prone to rupture and
herniation
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Normal Degenerated
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Disc degeneration

* Annulus carries more load than nucleus

Normal Degenerated
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Aged Spine

* Neural arc carries > 50% load after 70 years old
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Facet Degenerati

- It occurs after intervertebral disc degeneration
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| AM A SURGEON NOT AN ENGINEER!
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Screw fracture Inadequate Adjacent segment
stabilization disease
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Thank You

Slides of the presentation
@
www.hakanbozkus.com
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