Section 35: Spine — Structural
Components
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Human Spine

* Functions to protect the spine, transfers
loads from head and trunk to pelvis

o 24 vertebrae that permit motion in all 3
planes

o Stability comes from:
— Intrinsic: intervertebral discs and ligaments
— Extrinsic: muscles
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Vertebral Column
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Cervical Spine

e Seven vertebrae
« C1-7

* More flexible
e Supports the head

« Wide range of motion
— Rotation to left and right
— Flexion
« Up and down
* Peripheral nerves
— Arms
— Shoulder, Chest and diaphragm
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Thoracic Spine

 Mid-back or dorsal region
 Twelve vertebrae

-T1-12
e Ribs attached to vertebrae
* Relatively immobile

* Peripheral nerves
— Intercostal
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Lumbar Spine

e | ower back

* Five vertebrae
—L 1-5
o Carries the the weight of the upper body
— Larger, broader
* Peripheral nerves
— Legs
— Pelvis
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Sacral and Coccygeal region

e Sacrum

— Triangular structure

— Base of the spine

— Connects spine to pelvis

— Nerves to pelvic organs
e Coccyx

— Few small bones

— Remnant of tall
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Muscles of the Spine - Flexors

« Abdominal muscles — (rectus &
transverse abdominal, internal / external

obligue

« Psoas muscles
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Spinal nerves

» Vertebral canal

— Fits cauda squina
mside dural sac
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Voule

* Also spinal nerves
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Motion Segment

« Functional unit of the spine

« Consists of 2 adjacent
vertebrae & soft tissue.

« Results in segmental
motion

« Can lead to areas of hyper
hy po mobility

« Anterior portion — Stabilit

« Posterior portion - Mobility
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Role of the facet joints

Sagittal anatomy of
the spine

Ligamentous structure

supports tensile
loading

Adams et al., 2002

Fﬁm B2 A e Sagirue ssc o o P lumibr
SIS MG SN B sencies bgamenis. ALL: asberor
kategbedingl ligamand ML posicder honsiiuding igareet
SEL SUDEED NS IQEMeEn; |50 mispindUs igameail:

¥ wendral pars, me mikddle part d; domal part; LF:
Igarerium flavum, viewoesd [eoa wilhin Fee rersteal canal,
ird i zagital sechon at the miding. {Frse Begoiuk B 1997
e Arnatormy ol the Lumbar Sgine ang Sacaun, 361 san,
M DeITESERN O Chiacisl Lnengsione Esirdiingth

From: latridis



Posterior portion - Mobility
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Intervertebral Disc

o Soft fibro-cartilaginous cushions
— Between two vertebra
— Allows some motion
— Serve as shock absorbers

e Total — 23 discs

o /4 of the spinal column's length
e Avascular
* Nutrients diffuse through end plates
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Intervertebral Disc Anatomy

A xial (Overhead) View

o Spongy center of Intervertebral Disc

Annulus Fibrosus

— Nucleus pulposus . W

e Surrounded by a
tougher outer
fibrous ring

— Anulus fibrosus
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Anulus Fibrosus

e Strong radial tire—like structure
« Series of lamellae

» Concentric sheets of collagen
fibers
— Connected to end plates
— Orientated at various angles
— Under compression

* Become horizontal

* Encloses nucleus pulposus
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Intervertebral disc structure: A
closer ook

— *Quter annulus — dense type I
collagen matrix with clear
concentric lamellar

| organization

Anulus fibrosus

*Inner annulus — dense type
IT collagen matrix

*Both contain proteoglycans.
— other proteins and water

> *Gelatinous material
containing proteoglvcans.
collagen and water

Nucleus pulposus |-

*No lamellar structure

-
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Spine Mobility

* Bending
 Torsional shear

« Compression

Hydrostatic pressures

- 0.1 MPa lying down

- 0.5 MPa standing/sitting
up-right

- 1-2.5 MPa lifting
[Wilke, et al_ 2001]
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