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Outline of the talk:

• Pathology and pain generators

• Clinical and radiological correlation

• Spectrum of spinal degeneration

• Column failure

• Intervention options and the evidence!

Disclaimer: Back = Neck or Lower back



Use and abuse our backs 

• Sitting habits

• Body habits

• Smoking

• Diet

• Sedentary lifestyle

• Lack of exercise

• TV / Social media / Internet



Age or Mileage





Low back pain

• Site: 

• Below12th rib

• Above Gluteal fold

• Cause:

• Specific (Cause suspected)

• Non-specific (??)

• Severity:

• Acute: < 6 weeks

• Chronic: > 3 mo



Low back pain

• Major Health and socio-
economic issue

• Time off work in the 
economically active

• Point prevalence: 58 - 84%



Pain generators

• Inter-vertebral discs

• Facet joints

• Vertebral body failure

• Spinal column failure



Inter-vertebral disc ‘Disc’





Cellular pathology leading to disc degeneration



Micro & Macroscopic changes in the degenerate disc



The degenerative cascade

The ‘Radiculopathy’ pathway

The ‘Degeneration’ pathway



The Prolapse pathway



MRI
MRI



VOMIT

• Victim 

• Of

• Medical

• Imaging

• Technology



Systematic review of 33 published 
papers

3110 asymptomatic patients



Radiation exposure

• Xrays (erect position)

• CT scans

• Bone scans / SPECT CT





HIZ and disc prolapse



Paracentral and far lateral disc prolapse



Posterior elements



Reactive endplate changes: Modic changes









Disc height and degeneration



The motion segment

• Inter-vertebral disc

• End-plate: cartilage, bone

• Facet joints

• Passive restraints: Ligaments



Facet arthritis





Facetogenic back pain

• Back pain

• Thigh pain

• Worse on extension

• Pain on getting out of bed

• Pain on arising from sitting



Disc v facet arthritis



MRI v CT



Discogenic v Facetogenic

FlexionExtension



Temporal changes: disc v facet arthritis





Red flags for back pain



Cauda Equina Syndrome



Spinal fractures



Cancer



Infection:
Discitis, Vertebral osteomyelitis, epidural abscess



‘Non specific’ back pain





Treatment options







Facet joint medial branch blocks and ablation



Nerve root blocks
Epidural injections



Treatment options





Lumbar canal stenosis

• Narrowing of the spinal canal

• Neural compression

• Directional compression

• Constitutional shape

• Claudication

• Instability



Spondylolysis



Degenerate spondylolisthesis



Lumbar decompression





Treatment options



Instability



Postero-lateral fusion



Inter-body fusion
ALIF

PLIF

TLIF

XLIF

DLIF





Minimally invasive surgery



Spinal column failure



The coronal plane deformity



Cone of economy

Prof Jean. Dubousset



The sagittal plane deformity



The degenerative cascade

The ‘Radiculopathy’ pathway

The ‘Degeneration’ pathway

The ‘Deformity’ pathway



Evolution of the Lumbar Lordosis







Thoracic kyphosis: 

38° ± 18

Lumbar lordosis: 

48° ± 18







Standing lat Hyperext lat



Roussouly Spine 30 (3): 346 - 353



Degenerate deformity

• Loss of ability to stand upright

• Mechanical dis-advantage

• Asymmetric degeneration

• Spinal column ‘collapse’





Aims of intervention

•Restore the lordosis

•Restore the plumb line

•Restore the ‘curves’





59 / F

AP Cobb     26º

CSL 7 cm

Pelvic:
PI            55º
SS           20º
PT           35º

LL            44º

TL         66º
TK            56º

SVA        11 cm



Creation of lordosis

• Excise facet joints

• ‘Open’ degenerate disc spaces

• Osteotomies

• Measure the PI, and build in the lordosis













PRE

POST



Surgical reconstruction: Adult Spinal Deformity

•Major operation

•Preop risk stratification

•2 spinal surgeons

•Spinal cord monitoring

• ITU, Rehabilitation



Problems 

• Realistic expectations

• Medical co-morbidites

• Osteoporosis

• Junctional problems

• High complication rates

• Medical and technical

• Need careful risk stratification

• Rehabilitation and counselling
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58.2 42.8

53.8

Pre-op standing lateral Hyper-extension lateral Post-op standing lateral











When to refer
Back pain: Degenerative pathway

• Intrusive, non-resolution with simple 
measures

• Review of ‘flags’

Leg pain: Prolapse / stenosis

• > 6 weeks

• Neurolgy

• Multiple / frequent exaccerbactions

Column failure: Deformity pathway

• Loss of horizontal gaze

• Stooping

• Muscle fatigue pain



• Not everyone needs an operation

• Understanding expectations

• Tailor management to NICE

• Review over time



Suggested reference websites

www.NICE.org.uk

www.srs.org

www.sauk.org.uk

www.mehtaspine.com

www.backcare.org.uk

https://bestpractice.bmj.com

http://www.nice.org.uk/
http://www.srs.org/
http://www.sauk.org.uk/
http://www.mehtaspine.com/
http://www.backcare.org.uk/
https://bestpractice.bmj.com/

