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AMELomICAl alignment ofg
VENEral coltinin '

Vertebral Column

® Thoracic kyphesis
IS 20-45 deg.

® | umbar lordosis Is
20-60 deg.

® Cervical spine Is
highly mobile.
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SSAddIbalTvAlIANCE:
eyaplimb line cross @ the
Nniddle or posterior part of

= the L5-S1 disc




Spinal aeformities
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Thoracic Vertebrae [T6] Thoracic Vertebrae [T12]
Superior View Lateral View

Thoracic Vertebrae [T6]
Lateral View
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howse graft obimemed from the kef ilino crest is
applesd along the tranivens processes af 1L1-L.35
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- s Ant. & post. Arch
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Thie |naI Motlon Segment IS the functional
Uit of the spine.

. 2 ertebra

== ngaments & joint capsules

Motion & Stability
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SPINAL STENOSIS

geiNgeasures less than 10 mm

Stenosis

Top view after
stenosis

Nerve
root
canal

Pinched /
nerve root

r) 1
Pinched H Diseased
spinal cord : lamina
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= Thoracic spine;=Hessy

® Only 1% of Intervertebral
disc herniation occur at the
T - spine
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SpIlclVotion Segment
SENVICRITSpINE - 51 jeints
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B fatet joints

Anterior View
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2 An'jrr spinal A.
:?nkiewicz’s A,
SES; fireom

; r_mmtercostal A. of T8
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10 L2 (LT>RT)

e \/ascular supply to T
sSpine IS sparse.
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Spligelrcordyniarct
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SN etion of Adamkiewicz's A. during
SUIOIETY
S Spine is “at risk” for vascular injuries




SGlilar Anatomy/ of the SIiEkms

VEYREDrall arteries
SlgeEssuociavian A.
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\/ariations In the conus
medullaris location

Topography of spinal cord termination

Subjects T12-L1 Center L1-L2 Center L2-L3
disc of L1 disc of L2 disc

Adult Europeans (%) 16 44 20 16
Adult Africans (%) 8 8 52 24

Total (%) 12 26 36 20
Children 4 5 6
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Cauda Equina & LLUmioesacral

NEKVEe roots




Spel Column — NEervous, sys
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SN © The intradurél-arrangement
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The study ef motion
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2N PES OO eI EXIST:

IEisiations & retations = 6 deg. of freedom.




MIIEINALICS
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e Instantaneous axes of rotation
S |fferent for T, L & C spinal segments

== :leferent under chanm Ioads

Thoracic
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VIECHANISMrofitraumaticHnjury~

ot tantaneous Axis of Rotation (IAR)
JICtatesithe pattern ofi deformation of a
BNTi1enI segment when a force vector is
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UMErSpInaliviotion: Segments exnibit a
“Coupled Motion” pattern.

d/t facet orientation

Neutral " Right Bending —




SEIVICAl Facet Disiocation™
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The i IEChanism of
rrcu jatic unilateral

- __'—'-“"-‘ t gdislecation Is
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coupled motion -

exnibited by the tk
cervical spine
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Kinematics

Facet joint
orientation
* iotion pattern
® Coupling
® piomechanics




Kinematics =

® C — spinehas;ithe
everall greatest
£40)\Y

e Rotation Is limited

In L — spine

e Note: the number
of segments!
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90SItion for fracture

r‘ S Junctlon

ange I stiffiness.
- ( Iange in range of motion.
—f hange In sagittal alignment.

J'_:l.-.-ﬂ——

-' =s' almost 90 degrees change
Il the orientation of the facets
at the T-L junction.
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I-';'L—spine

= flexion
7 Hip flexion

NEUTRAL SPINE FLEXION HIP FLEXION
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SIBIECHAICS

;.j'_echanics IS the science ofi the action
& pfi forces on the living body.
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Tr |omechanlcal functlons of the
spine

~ = Allows motion
® Protects the spinal cord







SIBIIECHANICS
! [re gl \/SICAI Propeties ef tihe
SpIEIRViotion SEGMENt
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B=Snine iniflexion and extension
Motiog & Sieloilisy
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R IEChanics

i

e intradiscal pressure
(A.L. Nachemson 1976)

CENTER OF GRAVITY

DISC PRESSURE (MPa)

INSTANTANEOUS

AXIS OF ROTATION -
B |
90 100 110
P BACK REST INCLINE (DEGREES)
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echanics

1= 111 Al ISE ~AA1

UPPER BODY UPPER BODY
WEIGHT WEIGHT

MUSCLE FORCES

/\ ﬁ iy SN T s
OBJECT WEIGHT DISC OBJECT pISCLOAD @ CONCES

LOAD WEIGHT
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SIBIIECIIENICS

=

Fheintradiscal pressure
Clinical applications




SONELISIONS
Af] a"re

- Sai tal and! corenal alignment.

Jge Canatomy Pedicle, “pars”, “facet”,
fBramen?”, Luschka.

e motlon segment: 3 L joints, 5 C joints,

—
-.r-—
m——
[t i
T
-—"_

= 'T costovertebral articulation, 7 ligaments.
- s \/ascular anatomy: Adamkiewicz’s A.

® Conus medullaris & anatomical
relationships of the nerve roots.




SONELISIONS
MIEINELCS

NS 'ntaneous axes of rotation.

= (0 pled Vietion.
- Fe ICETL joint orientation.

_- =irange of motion in C, T & L spine.
' s'Bending forward Is a 2 part motion




SONELISIONS
Blorr chanics

- olr __s =Stirain curve.
> By }' IESIC DENAVIOL.
:L\_ Utlon & Stapility.
_-E'-"T e intradiscal pressure.




