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= $86 Billion spent on back and neck pain (2005)

= More U.S. health care dollars are spent treating back and neck
pain than any other medical condition.

Too much pain, Too little money

Company acquirer Price(million)
Spinecore Stryker 360

Link spine JNJ 325

Spine Synthes 350

solution

Spinal Medtronic 270

dynamc

Total 1.3 billion
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Why Disc?
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PART 1 - NULEUS
RESIST COMPRESSION TO 8X BODY WEIGHT
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Proteoglycan = Super sponge




Part 2- ANULUS

LAMINATED CONSTRUCTION OF THE ANNULUS
RESISTS MECHANICAL FORCES YET PRESERVES

SEGMENTAL MOTION (THE AUTOMOBILE TIRE, WITH ITS
HIGH INTERNAL PRESSURE 1S QUITE SII\/IILAR )




PART 3- ENDPLATE /VASCULAR: pine
ENDPLATE FILTRATION SYSTEM

For Transfer of Nutrients and Waste Removal
VERTEBRAL SPONGIOSA
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HOW THE DISC DEGENERATES R

Damage to Endplate Anular Tears

v
Defective Disc Nutrition Healing by Granulation
¥ v
Activates Procollagenases Auto Immune Reaction
Elastases, Cathepsins _ \ : . |
Plasminogen Activation  Reaction in Chondrocytes
Neutralises Serine Proteases e
Il v _ Lysosomal Enzyme Release
 / Plasmin Cathepsins, Glycosidases
Collagenases Activated =]
v

Collagen Degradation :
Proteoglycan Degradation
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CHEMICAL CAUSES OF DISCOGENIC F

Insoluble Portion of Cell

EN SR One of The K€
Components
Phospholipids
Now Solutyle  pPhospholipase A »
< Arachidonic Acid —
12 (15) Lipoxygenase Cytochrome P450
5-Lipoxygenase Cyclooxygenase
5-Hydroperoxy- Prostaglandin G,
Eicosatetraenoic Acid
/(HETE)
Leukofriene A, PGIp—Piostagl‘andin H,~PGF;,
LTC, TXA, PGD, PGE;

SRS-Aq LTD, LTB,

LTE,

Phospholipase A, Occurs in Highi Concentration
Inside Degenerated Discs And Unfortunately Is A
Powerful Naturally Occurring Neurotoxin



CHANGES IN EXTRACELL. MATRIX

Fetal Young Juvenile
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Mature Adult / Degenerate
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Inc Col 1:2
Cross link Col
Proteolytic clevage

Less cell — less PG

CS to KS

More Cross link
Breakdown of aggrecan
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OUTER ANNULUS VESSEL & NERVE BELT
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DEGENERATED, i
FIBROTIC NUCLEUS &8



TYPES OF ANNULAR TEARS

REUNVIEERENTIAL TEAR




COMBINED DEGENERATION, LEAKAGE [t
AND GANGLIONIC ATROPHY

pl”(’ )]

This Rare Case
of Long-Standing
Back and Leg
Pain Shows
Atrophy Of the
Ganglion And
Post-Ganglionic
Nerve. An Old
HNP is Also
Seen At the

Midline




MORE ADVANCED NUCLEUS
DEGENERATION

IRCMIFERENTIAL TEARS: .

GANGLION




MECHANICAL FAILURE




I\/IECHANICAL FAILURE |
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Disc Degeneration

= Controversial
=Young patients

= Mostly mechanical
back pain worsen with
any activities

= Sitting intolerance

= More pain with flexion
than extension

=?Abnormal
psychological profile







Disc Degeneration

=Black disc
sHIZ



Treat patient not x-ray !

=6/7/Asymptomatic
volunteers:
= MRI + Herniated disc
= <60 yo = 20%
= >60 yo = 36%
= >80 yo = 90%
(Boden JBJS 1990)

=98 Asymptomatic vol.

= 36% had normal disc at all
levels

(Jensen NEJM 1994)
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DISCOGRAM

= Carragee, E = April, C
= Spine dec, 2000 = Sine J 2005
= Randomized = Control
= Symptomatic patients = Asymptomatic, 55 disc,
= 17/27 (63%) = + 58% Grade 3 tear, all had
= Asymptomatic patients negative discogram result.

= 8/20 (40%) = -



Non-Operative Treatment

*NSAID

*Physical therapy

= Epidural steroid
Injection

= Activity modification

_
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Disc pressure & position

= Highest sitting with forwarded posture

= Lower with straight or relaxed with arm rest.
= Lowest with standing
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OCCUPATIONAL PREVENTION

= Inclination of backrest to 110 deg, lumbar support, arm rest.
= Decrease vibration input.
= Keep object center of mass close to the body



viotion Freservation-ArttiClal DIS
for Patients w Disc Degeneratio

Maverick (Medtronic) Flexicore (stryker)
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Artificial Disc and Fusion
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2 Level cervical artificial disc




Posterior Dynamic Stabilization
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Thank You
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