Degenerative spine disease
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Degenerative disc disease (DDD) and
0Steoporosis

m DDD : the natural breakdown of the intervertebral disc of
the spine

m Osteoporosis : is a skeletal disorder characterized by
compromised bone strength predisposing to an increasing
risk of fracture. Bone strength reflects the integration of two
main features: bone density and bone quality



Other degenerative disease in spine

m Lumbar stenosis

m Spondylolisthesis

m Spinal compression fracture

m Acquired kyphotic or scoliosis change




Anatomy of disc
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Degenerative changes of the disc

m Pathologic changes
m 1. Water and proteoglycan content decreases

m 2. Collagen fibers of AF become distorted
Prolonged
Uneven Pressure

m 3. Tears may occur in the lamellae Balloon

bulges

m Results in

m 1. Decreased disc height and volume

-

m 2. Impaired mobility

Even Pressure

m 3. Pain
m 4. inflammation

m 5. Neurological signs and symptoms




DISC BULGE

m Generalized or circumferential disc displacement ( involving 50% to
100% of the disc circumference ) is known as " bulging" and is not
considered a form of herniation.

m Types

m 1. Bulging can be symmetrical ( displacement of disc material is equal
in all directions )

m 2. Asymmetrical (frequently associated with scoliosis )
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Annulus tear types

A: Concentric tears : are circumferential lesions which are found in the outer layers
of annular wall.

They represent splitting between adjacent lamellae of the annulus , like onion rings

Concentric tears are most commonly encountered in the outer annulus fibrosus, are
believed to be of traumatic origin , especially from torsion overload injuries . ’

B: Radical Tears : are characterized by annular tear.
Permeates from the deep central part of the disc ( nucleus pulposus )
Extends outward toward the annulus

Either a transverse or carnial-caudal plane.

C: Transeverse Tears: also known as " peripheral tears" or " rim lesions" are
horizontal ruptures of fibers, near the insertion in the bony ring apophyes.

Their clinical significance remains unclear

Transverse tears are believed to be traumatically induced and are often associated
with small osteophytes



Disruption of concentric collagenous fibers
comprising
the anulus fibfgses

TYPES:
1. Concentric tears
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2. Radial tears {8
3. Transverse tears .-
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MR Findings( &53 —
« TIWI: Contrast-enhancing nidus in disc margin
« T2WI: High signal zone at edge of disc which has low

Intrinsic signal
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DISC HERNIATION

m Herination is defined as a localized displacement of disc material ( nucles , cartilage,
fragmented apophyseal bone, fragmented annular tissue ) beyond the limits of the

intervertebral disc space

m Extruded disc herniations : focal disc extension of which the base against the
parent disc is narrower than the diameter of the extruded disc material, measure in

the same plane.
STAGES TO A DISC HERNIATION

Prolapse Extrusion Sequestration




Protruded disc

the base of the disc is broader than any other diameter of the displaced material.
Based on a two-dimensional assessment of the disc contour in the transverse plane
A protruded disc can be:

focal (involving <25% of the disc circumference )

broad-based ( involving 25-50% of the disc circumference )



Diagnosis

m X ray:. show spinal degenerative changes but not a herniated disc; rule out obvious
underlying problems ex compression fracture or spondylolisthesis

A ™

m CT: relatively less used

m MRI: the best tool ( Mobic change and Pfirrman type )

The Pfirrmann grading scale for intervertebral disc degeneration: Grade l—a normal disc; Grade Il—an
inhomogeneous disc with normal disc height and a clear difference between the nucleus and annulus; Grade |11
—an inhomogeneous gray disc with a loss of the clear border between the nucleus and annulus and normal to
slightly decreased disc height; Grade IV— an inhomogeneous hypointense dark gray disc with significant disc
height loss; Grade V—a inhomogeneous black disc with disc space collapse
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NAGEMENT FOR DDD :

Applying heat or
iIce packs

Chiropractic
Manipulation

Epidural Steroid Injection

Exercise

Pain Prescnption
Medications

Non-Steroidal

Pain Relievers S

ePainAssist.cor



Surgical strategy of DDD

m PRP injection
m FEANNEESY
m Diskectomy under microscpy or endoscopy

m Dynamic fixation or IPD
m TPS with fusion




Osteoporosis

Osteoporosis : is a skeletal disorder characterized by
compromised bone strength predisposing to an
increasing risk of fracture. Bone strength reflects the
integration of two main features: bone density and bone
quality

 Trabecular and cortical
compartments

« Very active metabolic
turnover: mineral storage
— calcium regulation

 Protection and support

« Hemopoiesis

Trabecular: 20% of mass
80% of turnover

Cortical: 80% of mass
20% of turnover




Compromises Bone Strength
Increases Risk of Fracture
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Architecture aBMD = g/cm?
Turnover vBMD = g/cm?3
Damage Accumulation
Mineralization
Collagen quality
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Bone Remodeling Sequence
in Healthy Subjects

Bone Remodeling Cycle
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Osteoporosis =

Imbalance between osteoblasts
and osteoclasts

Cells called osteoclasts dissolve
excessive amounts of bone
tissue, leaving deep cavities.

Next, other cells, called
osteoblasts, enter the cavity and
begin to produce new bone.

Results in thinning and eventual loss
of trabecular connectivity

In osteoporosis, new bone
production is insufficient to
refill the deepened cavities,
resulting in bone loss.



Bone
Mass

Age Related Changes in Bone Mass'

Attainment of Peak

Consolidation

Age Related Bone Loss
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1. Compston JE. Clinical Endocrinology 1990; 33: 653-682.




Bone density measurement

m 1. QUS- quantitative ultrasound = only screen
m 2. QCT or pQCT - gm/CM?3

m 3. DXA- Dual-energy x-ray absorptiometry. gold standard
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T score and Z score
m [-score= (BMD

normal-reference

m /-score= (BMD

reference

m WHO: T-score is diagnosis tool for (R E A IE X &X50
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Osteoporosis and fracture risk

m http://www.sheffield.ac.uk/FRAX/

®
FRAX Fracture Risk Assessment Tool

Calculation Tool

Home Calculation Tool v Paper Charts FAQ References CE Mark English
Europe India FRAX Desktop Application Please answer the questions below to calculate the ten year probability of fracture with BMD.
Welcome to FRA! e
Middle East & Africa Indonesia
Click here to view the \ A s D" ick fa3
North America Jagan applications available QJ Country: Taiwan Name/ID: [I ] About the risk factors
The FRAX® tool has been de Latin America Kazakhstan
individual patient models that in H . = B -
bone mineral density (BMD) att oceania ST Web Version 4.3 Questlon nailre: 10. Secondary osteoporosis ®no O Ves ) .
- = P - e ——" ) 5 h Weight Conversion
The FRAX® models have | Nepal View Release Notes 1. Age (between 40 and 90 years) or Date of Birth 11. Alcohol 3 or more units/day ®@no OvYes
population-based cohorts from . Age: Date of Birth: Pounds " kg
; Pakistan Links 12. = , fem?2
Australia. In their most sophis v M: D: Femoral neck BMD (g/cm*)
computer-driven and is availat Philippines (o) ' g : | Convert |
paper versions, based on the _ www.iofoonehealth.org _ _ . + ==
available, and can be downloade Si"92Pore 2, Sex Omale O Female Select BMD i

South Korea

w

A

The FRAX® algorithms give the . Weight (kg)

el [ Clear H Calculate |
output is a 10-year probability Srilanka B S

; wvi.nof.org Height Conversion
el idaay 0 3 o) °
E)r John A Kar?lst R hip or shoulder fracture) Aon il
= meriis Thailand ) Inches w» cm
5. Previous Fracture @no Oes >
Uzbekistan WV jpof.or jp X Convert
6. Parent Fractured Hip ®nNo Oves | |
WWW.E5C€0.01g \Gﬁeo 7. Current Smoking ®no Oves
8. Glucocorticoids @®no O Yes
Clarification 40475812 h d arthriti P a B 0111.4444
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The University of Sheffield launched the FRAX tool in 2008. At that time the University hosted since 1st June 2011 assessed since 1st June 2011

the The World Health Organisation (WHO) Collaborating Centre for Metabolic Bone Diseases

(1991-2010), and the FRAX tool is based on data generated from that centre. However, FRAX

was neither developed or endorsed by WHO . Any references to the “‘WHO tool' or to the WHO = Print tool and information
Collaborating Centre after it finished its work in 2010 are incorrect =
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Thanks for your attention
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