DEGENERATIVE SPIN

DISEASES




Normal Anatomy - Vertebral Column
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Vertebral Column

Anterior view Left lateral view Posterior view

Atlas (C1) — J

v

Atlas (C1)

. = Asis (C2)

Atlas (C1)

/)

Axis (C2)

= Cernvical
verebrae ‘

Cenvical
cunsature

cr S

T1
= L - newborn infant

(rrarene:
- F 4 .

i

()
~

...E' !\

£
03
=+
¥
)

TIFBED (b e

£

<

&
o
I~
e

&

— Thoracic

Thoracic vertebrae
curvature
: baby halds head up steadily
¢ ar.._ B (3—-4 months)
N
TA2 —JET P =
e —— =
L —F
= Lumbar
vertebrae

Lumbar
curvature

c adult

,{I‘M; Development of the
. $ 2o

Sacrum (S1—5) \ o

Sacral
curvature

A

& o

spinal Curvature

Coceoyx




Normal Anatomy - The Vertebrae
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Normal Anatomy - The Joints
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Terminology used in back pain

|
Spondylosis: arthritis of the spine, Seen radiographically as disc space narrowing and arthritic changes of the facet joint,

Spondylolisthesis: antenior displacement of a vertebra on the one beneath i, & radiologist determines the degree of slippage upon reviewing
spinal ¥-rays, Slippage is graded [ through IV

* Grade I - 1 percent to 23 percent slip

* Grade II - 26 percent to 50 percent slip
* Grade III - 31 percent to 73 percent slip
* Grade I¥ - 76 percent to 100 percent slip

Generally, Grade [ and Grade 11 slips do not require surgical treatment and are treated medically, Grade 111 and Grade IV slips might require
surgery if persistent, painful, slips are present,

Spondylolysis: a fracture in the pars interarticularis where the vertebral body and the posterior elements, protecting the nerves are joined. In 3
small percent of the adult population, there 15 a developmental crack in one of the vertebrae, usually at LS,

Spinal stenosis: local, segmental, or generalized narrowing of the central spinal canal by bone or soft tissue elements, usually bony
hypertrophic changes in the facet joints and by thickening of the ligamenturm flavum,

Radiculopathy: impairment of a nerve root, usually causing radiating pain, numbness, tingling or muscle weakness that corresponds to a specific
nerye root,

Sciatica: pain, numbness, tingling in the distribution of the sciatic nerve, radiating down the posterior or lateral aspect of the leg, usually to the
foot ar ankle,

Cauda equina syndrome: loss of bowel and bladder control and numbness in the groin and saddle area of the pelvis, assocated with weakness
of the lower extremities, This condition can be caused by abnormal pressure on the bottom-most portion of the spinal canal and spinal nerve
rogts, related to ether bony stenasis or a large herniated disc,
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THE EXTENT AND DESCRIPTION

|

Prolapse
Extrusion
Migration







WHICH ROOT?
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Lumbar Disc Herniation: Clinical Manifestations

Schematic cross section
showing compression of
nerve root

Nucleus
pulposus

Characteristic
posture in left-sided
lower lumbar disc
herniation Dura

Nenve root

Surgical exposure of
lower lumbar disc
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CLINICAL PRESENTATION
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Radiation
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Nerve root

Pain

Numbness

Motor
weakness

Screening
examination

Reflexes

L4

LS

Testing for lumbar nerve root compromise

S1i

Extension of

Dorsiflexion of

Plantar flexion

- great toe of great toe
e o and foot and foot
Squat and rise | Heel walking Walking on
toes
Knee jerk Ankle jerk

diminished

None reliable
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IMAGING: MRI
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TREATMENT
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IMAGING: MRI
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PATHOLOGY SPECIMEN




LUMBAR CANAL STENOSIS
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Table 1. Categories of Lumbar Spinal Stenosis.*

Category Comments
Congenital stenosis (developmental) Congenitally shortened pedicles; typical age at symptom
onset, 20s—40s
Idiopathic
Achondroplastic Frequently seen in achondroplastic dwarves

Acquired stenosis

Degenerative
Central canal Disk degeneration, facet osteoarthritis, ligamentum flavum
hypertrophy; typical age at symptom onset, 60s-90s
Peripheral canal, lateral recesses Sciatica-like presentation in patients with lateral recess
stenosis
Spondylolisthesis Back pain may predominate
Combinations of congenital and degenerative stenosis
latrogenic
Postlaminectomy Stenosis typically at adjacent level but may recur at operated
level
Postfusion
Spondylolitic Typical age of symptom onset, teens—20s, associated with

spondylolisthesis
Post-traumatic

Miscellaneous

Corticosteroid excess (Cushing's syndrome or Goal of management is to treat underlying condition
exogenous source)

Paget's disease, acromegaly

* The classification is adapted from Arnoldi et al.?






Degenerative disk

chan - loss of disk
Normal canal heightg:std protrusion
into foramen

_Thickened

Hy pertrophy
of facets

Bulging of
intervegebgral disk



Pathophysiology

COImMDression
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Diagnosis
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Comparison of symptoms in neurogenic and vascular claudication
|

Symptoms Neurogenic Vascular
Quality Pain/numbness/tingling | Cramping/tightness
Increased with walking Yes Yes
Relieved walking flexed with a cart | Yes Mo
Relieyed standing erect Mo Yes
Felieved sitting/lying Within minutes Immediate
Increased walking uphill/upstairs | MNo/less Yes
Increased walking downhill Yes/more Yes
Increased biking/back flexed [0 Yes
Increased biking/back extended Yes Yes
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IMAGING: MRI




IMAGING: CT
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Vacuum phenomenon \ /
Narrow lateral recess
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MANAGEMENT
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MANAGEMENT
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MANAGEMENT
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SPONDYLOLITHESIS .

/ertebra on another

lolisthesis.
facet of sacrum or inferior facet of 5th lumbar vertebra

Lytic fatigue fracture



PATHOLOGY

Inferior articular
precess

Buperior

Pars Int e



CLASSIFICATION

Meyerding Classification of Spondylolisthesis

Grade I: 0-25%
Grade 11: 26-50%
Grade III: 51- 75%
Grade IV: 76- 100%
Grade V: >100% (spondyloptosis)
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MRI T1 AND T2
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TREATMENT
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PEDICLE SCREWS FIXATION
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CERVICAL DISC PROLAPSE

rolapse 15 less comimon than in the lumbar
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ANATOMY (DERMATOMES)

Table 14.2 Segmental innervation of upper imb
joint movements.

Shoulder  Abductors and lateral
rotators

Adductors and medial
rotators

Elbow Flexors

~

Extensors

~
-~
s

Forearm  Supinators
Pronators

Wirist Flexors and extensors
Digits Long flexors and extensors

Hand Intrinsic muscles
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EXAMINATION




DIFFERENTIAL DIAGNOSIS
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MRI




TREATMENT
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CERVICAL SPONDYLOSIS
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Pathophysiology
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PATHOGENESIS

Disc degeneration Osteophytic  Congenital
G | and coll?pse outgrowths:2 \ —
AR ) ageing : Narrow
: (V)= —  @GUD) > | spinal
AR trauma s / dafial
/ \4 / Instability
Annulus Apophyseal

i (|8
protrusion  joint damage . ~°'"t hypertrophy

Thickened ligamentum

flavum
Disc/osteophytic protrusion may:
1 Compress the
V 1% | spinal cord . . .
.!i;',* } 1 '
1 . ... and/or the adjacent
‘ ! ] " MYELOPATHY l NEIVE T00LS == == ¥
I |
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RADICULOPATHY




PRESENTATION
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PRESENTATION

CLINICAL FEATURES (contd)
Myelopathy

Compression causes
segmental damage
at the involved

’,

s level
s

long tract signs
below level

Arms: 1.m.n. signs and symptoms, as above, at
the level of the lesion

and/or

u.m.n. signs and symptoms below the level of

the lesion : :
I biceps weakness, wasting:

e.g. C5 lesion diminished biceps jerk:

1 increased finger jerks.
Legs: u.m.n. signs and symptoms, i.e. difficulty
in walking due to stiffness; ‘pyramidal’
weakness, increased tone, clonus and extensor
plantar responses; sensory symptoms and signs
are variable and less prominent.
Sphincter disturbance is seldom a prominent
early feature.
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PLAIN X-RAYS
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