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Spinal Disorders

Enormous Health and Economic Interest

• Most common cause of lost work days
• 700,000 spine operations a year in USA
• $50 billion total economic impact



Epidemiology of Back Pain



Low Back Pain
Epidemiology

• 70-80% of adults 70-80% of adults 

in Western in Western 

cultures will have cultures will have 

severe LBP that severe LBP that 

affects daily affects daily 

activitiesactivities

• 15-30% prevalence 15-30% prevalence 

of LBP - peak age of LBP - peak age 

55 - 6455 - 64

• ~2% surgical~2% surgical



Low Back Pain
Epidemiology

• #1 cause of lost work time #1 cause of lost work time 

<45 years<45 years

– ~5 million people/yr~5 million people/yr

• #1 costliest #1 costliest 

musculoskeletal disordermusculoskeletal disorder

– ~11 million/yr treated~11 million/yr treated

– $20-50 billion annually $20-50 billion annually 

(lost productivity, (lost productivity, 

diagnosis and treatment, diagnosis and treatment, 

litigation, disability)litigation, disability)



Low Back Pain
Epidemiology

• Only 7% still have disabling LBP after 6 Only 7% still have disabling LBP after 6 

months but these 7% consume 85-90% of months but these 7% consume 85-90% of 

$ spent on treatment and compensation$ spent on treatment and compensation



Expansion of Spine Related 
Specialties

• Physical and Rehabilitative Medicine
• Pain Medicine
• Neuroradiology
• Neurology
• Physical therapy, massage, 

psychology, acupuncture, 
chiropractic, etc.



Regional Anatomy 

• Cervical = neck

• Thoracic = chest

• Lumbar = low back

• Sacral = tail bone



Nerve Anatomy Nerve Anatomy 
and  Functionand  Function

Cervical (upper extremity)Cervical (upper extremity)

Thoracic (chest and abdomen)Thoracic (chest and abdomen)

Lumbar (lower extremity)Lumbar (lower extremity)

Sacral (bowel, bladder, sex)Sacral (bowel, bladder, sex)



Lumbar Vertebral Anatomy

Vertebra

DiscDisc

NerveNerve



Causes of Low Back Causes of Low Back 
PainPain  

Degenerative arthritisDegenerative arthritis
TraumaTrauma
Normal “wear and Normal “wear and 
tear”tear”





Evaluation of symptoms by 
your doctor – “ The History” 

• Where, When, What, How?Where, When, What, How?

• How better, how worse, how How better, how worse, how 

long?long?

• Onset, duration, quality, Onset, duration, quality, 

dynamics, patterns, dynamics, patterns, 

progression?progression?

• Associated leg pain, Associated leg pain, ““sciaticasciatica””  

- must be dermatomal?- must be dermatomal?

The American Association of Neurological Surgeons
and

The Congress of Neurological Surgeons



Physical

Examination



Low Back Examination

• Back inspectionBack inspection

• Alignment, scars/congenitalAlignment, scars/congenital

• Palpation: tenderness, alignment, paraspinousPalpation: tenderness, alignment, paraspinous

• Percussion: muscles, sacroiliac, glutealPercussion: muscles, sacroiliac, gluteal

• Range of motionRange of motion



Lower Extremity Neurological Exam

• NeurologicalNeurological

• Gait: (heel/toe walk)Gait: (heel/toe walk)

• Motor: (esp. EHLMotor: (esp. EHL’’s, ankles), 0-5 scales, ankles), 0-5 scale

• Sensation: touch, pin/dull Sensation: touch, pin/dull 

(dermatomal?)(dermatomal?)

• DTR: symmetry, hyper-, hypo-, DTR: symmetry, hyper-, hypo-, 

clonus, Babinksiclonus, Babinksi

• Knee jerk L4, ankle jerk S1Knee jerk L4, ankle jerk S1









Upper Extremity Upper Extremity 
DermatomesDermatomes

Regions of the extremityRegions of the extremity

Indicate which nerveIndicate which nerve

Pain, numbness, loss ofPain, numbness, loss of

sensation sensation 



IMAGING

STUDIES



Plain Xrays

CervicalCervical LumbarLumbar



CT

LumbarLumbar

CervicalCervical

““stenosis”stenosis”



MRI

CervicalCervical LumbarLumbar





















Spinal Spinal 
StenosisStenosis

Arthritic Arthritic 
narrowing of the narrowing of the 
spinal canalspinal canal

  
Facet Facet 
hypertophyhypertophy

Degenerative Degenerative 
disc diseasedisc disease



Foraminal Stenosis

Normal Foramen Narrowed Foramen

The American Association of Neurological Surgeons
and

The Congress of Neurological Surgeons









Laminectomy



Spondylolisthesis

Forward translation of one 
vertebral body with respect to 
another
Most common in lower lumbar 
spine





Surgery

• Goals
– Decompression of neural elements
– Stabilization of unstable spinal levels

– Correction of deformity













Know your surgeon

•  OR

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=qDmt3hF7THFZ7M&tbnid=f3eW7Rxgy1E_qM:&ved=&url=http%3A%2F%2Fbossip.com%2F698004%2Fflorida-crazies-fl-mad-man-murks-his-neighbor-with-a-hammer-during-sneak-attack-in-a-trailer-park%2F&ei=7qFoUaKcNo7K9gS1koD4DQ&bvm=bv.45175338,d.eWU&psig=AFQjCNELY7ryIvbFUuQX5U9frVv7yRUtIQ&ust=1365898095145847


REMEMBER

• “The technically perfect procedure 
performed on a patient without appropriate 
indication is a failure”

Dr. Richard Fessler

• Selection, Selection, Selection





Case 1

• 62 y/o Caucasian female
• Comorbidities

– HTN, COPD, Tobacco abuse, MVP, CAD
• Presenting symptoms

– Debilitating lower back pain 

– Bilateral leg pain: right > left
– Claudication 

• Diagnostic findings
– CT myelogram showed severe lumbar stenosis 

L2-L5, lateral listhesis
– MRI showed DDD and L2-L5 stenosis
– Flexion & extension X-rays show exacerbation of 

spondylolithesis
• No previous lower back surgery

– PE: 5/5 motor bilaterally in LE muscle groups, 
decreased sensation in left L5 dermatome, and 
reflexes 1+ bilaterally. 







Surgical Options?
• Posterior decompression
• Posterior decompression and TLIFs and 

instrumentation
• Anterior
• Anterior and posterior
• Lateral interbody standalone
• Lateral interbody and posterior 

decompression and instrumentation
• Lateral interbody and percutaneous 

instrumentation
• Other options







Case 2Case 2
• 73 y/o Caucasian female
• Comorbidities

– HTN, Hyperlipidemia, GERD, Arthritis
• Presenting symptoms

– Fall with increased back pain and bilateral leg pain
– Leg pain located in inner thighs

• Diagnostic findings
– X-rays of L-spine: L1 vertebral body compression fx with 30% loss of 

volume, lumbar instrumentation L3-L5
– CT of L-spine: Pedicl fxs at L2, subacute to chronic, Chronic L1 and L5 

compression fxs
– MRI of L-spine: Chronic compression fxs fo L1 & L5, Lumbar 

decompression L3-L5, Grade 1 anterior spondylolisthesis L4 on L5
• Other interesting H&P attributes

– Previous Lumbar decompression and fusion L3-L5













Case 3Case 3
• 59 y/o Caucasian female
• Comorbidities

– Depression, HTN, Hyperlipidemia, and Memory problems

• Presenting symptoms

• Debilitating back pain for nine months
– Paraesthesias in the lower extremities in L3 & L4 dermatomes bilaterally

– Pain is worse with activity such as walking or standing, max distance 10-20 ft
• Diagnostic findings

– MRI showed degenerative spondylolisthesis at L3/4 & L4/5 with broad 
based disc protrusion, moderate central canal stenosis and L5/S1 
bilateral foraminal stenosis

– CT of T-spine Dextroscoliosis
– CT of L-spine : levoscoliosis with anterolisthesis L4/5 and L3/4 with retrolisthesis 

L5/S1, central and foraminal stenosis L3-S1.
– X-rays: 36 inch show 24 degree rotatory levoscolisosi of L-spine centered at L2







Case 4

• 63 y/o female
• Living in a convalescent home and 

wheelchair bound secondary to back pain
• PMH: Diabetes, tobacco abuse, CAD, 

scoliosis
• Previous L3-L4 laminectomies with 

temporary relief
• Exam: 4+/5 LE strength throughout, 

peripheral neuropathy









Surgical Options?

• Where to start?
• Where to stop?
• Posterior alone?
• Anterior/Posterior?
• Anterior/Lateral/Posterior?
• MIS Option?









Chin on Chest Cervical Deformity
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