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The Big 5 of Spinal Disorders



Diagnoses and Treatments for Common 
Musculoskeletal Conditions







Disc Protrusion









Patient Encounter

•History
•Physical Examination
•Diagnostic Imaging
•Differential Diagnosis
•Outcome Assessments
•Clinical Decision Making



Referred vs. Radicular Symptoms



Centralization vs. Peripherization



Etiology of Disc Degeneration



Adams MA, Dolan P.  Recent advances in lumbar spinal mechanics 
and their clinical significance.  Clin Biomech 1995; 10:3-19.

“Lumbar intervertebral discs are 
particularly vulnerable to fatigue 

failure because they are the largest 
avascular structures in the body.”



McNally DS, Adams MA.  Internal Intervertebral Disc Mechanics as 
Revealed by Stress Profilometry.  Spine 1992; 17:66-73.

The mechanical behavior of individual 
disc tissue is dependent not only on 

their location, but also on the loading 
and loading history of the disc.

DISC FUNCTION DEPENDENT UPON LOAD



Ohshima H, Urban JPG, Bergel DH.  Effect of Static Load on Matrix Synthesis 
Rates in the Intervertebral Disc Measured In Vitro by a New Perfusion Technique.
J Orthop Res 1995; 13:22-9.

•Discal hydration 
varied with load

•Hydration 
decreased as load 
increased



Kraemer J, Kolditz D, Gowin R.  Water and Electrolyte Content of 
Human Intervertebral Discs Under Variable Load. Spine 1985; 10:69-71.

•Under load, water and metabolic waste 
products are pressed out whereas the IVD 
absorbs water & metabolic substrates when 
the load is reduced.

•“This pumping mechanism maintains the 
nutrition and biomechanical function of the 
intervertebral disc.”



Horst M, Brinckmann P.  Measurement of the distribution of axial stress on 
the end-plate of the vertebral body.Spine 1981; 6:217-31.

•Under asymmetrical loading, such as 
a maintained lateral flexion or 
flexion angle of adjacent vertebrae, 
the disc no longer transmits loads 
uniformly and stress concentrations 
develop in the outer anulus and 
ground substance.
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Dysfunction of C5-C6



Dvorak J, Dvorak V.  Manual Medicine. Diagnostics.  New York: Thieme Medical Publishers, Inc., 1990.

White AA, Panjabi MM. Clinical Biomechanics of the Spine.  2nd ed.  Philadelphia: J.B. Lippincott Co,1990.

“Such changes, and spinal 
joint soft tissue fibrosis, alters 
the normal instantaneous 
axis of rotation of these 
joints.”



Bogduk N, Amevo B, Pearcy M.  A biological basis for instantaneous centres of 
rotation of the vertebral column.  Proc Inst Mech Eng 1995; 209:177-83.

Abnormal 
instantaneous axes of 
rotation (IARs) have 

been shown to correlate 
with spinal pain.









Normal Dysfunctional



Lee et al. Incidence and outcome of cervical artery dissection: a 
population-based study. Neurology 2006;67:1809–12.

Do Fire Trucks Cause Fires?











Teraguchi et al. Prevalence and distribution of intervertebral disc 
degeneration over the entire spine in a population-based cohort: the 
Wakayama Spine Study. Osteoarthritis Cartilage 2014;22(1):104-10.





MICHELE C. BATTIÉ; TAPIO VIDEMAN

LUMBAR DISC DEGENERATION: EPIDEMIOLOGY AND 
GENETICS

The Journal of Bone and Joint Surgery-American Volume. 88():3–9, APR 2006

• Previously, heavy physical loading—often associated with occupation—was the 
main suspected risk factor for disc degeneration, commonly viewed as a wear-
and-tear phenomenon exacerbated by the precarious nutritional status of the 
disc. 
• However, results of studies on twins suggest that physical loading specific to 

occupation and sport plays a relatively minor role in disc degeneration.
• Recent research indicates that heredity has a dominant role in disc 

degeneration, which would explain the variance of up to 74% seen in adult 
populations. 
• Since 1998, genetic influences have been confirmed by the identification of 

several gene forms associated with disc degeneration. 
• This research is paving the way for a better understanding of the biologic 

mechanisms through which disc degeneration occurs, including specific 
interactions between genes and environment. 





Move from Pathology 
focus to …





For chronic low back pain, effective therapies versus 
placebo, sham, no treatment, usual care, or wait list are:
• NSAIDs, opioids, tramadol, duloxetine, multidisciplinary 

rehabilitation, acupuncture, and exercise (SOE: moderate) 
and benzodiazepines, psychological therapies, massage, 
yoga, tai chi, and low-level laser therapy (SOE: low); 

• Spinal manipulation was as effective as other active 
interventions (SOE: moderate).

Chou et al. Noninvasive treatments for low back pain.  Effective Health Care Program, 
Comparative Effectiveness Review, No. 169.  Agency for Healthcare Research and Quality, 2016.



Chou et al. Noninvasive treatments for low back pain.  Effective Health Care Program, 
Comparative Effectiveness Review, No. 169.  Agency for Healthcare Research and Quality, 2016.







According to high-quality guidelines: 
• Patients with acute LBP should be encouraged to return to 

activity and may benefit from paracetamol, nonsteroidal 
anti-inflammatory drugs (NSAIDs), or spinal manipulation; 
• the management of chronic LBP may include exercise, 

paracetamol or NSAIDs, manual therapy, acupuncture, and 
multimodal rehabilitation (combined physical and 
psychological treatment); and 
• patients with lumbar disc herniation with radiculopathy may 

benefit from spinal manipulation.





Recommendation 4
• For NAD grades I–II ≤3 months duration, clinicians may consider 

structured patient education in combination with: range of 
motion exercise, multimodal care (range of motion exercise with 
manipulation or mobilization) …

Recommendation 5
• For NAD grades I–II >3 months duration, clinicians may consider 

structured patient education in combination with: range of 
motion and strengthening exercises, qigong, yoga, multimodal 
care (exercise with manipulation or mobilization) …





Waddell G.  Keynote address for primary care 
forum.  low back pain:  twentieth century 
health care enigma.  Spine 1996; 21:2820-5.

“Medical care for low back pain in 
the United States is specialist-

oriented, of high technology, and of 
high cost, but 40% of American 

patients seek chiropractic care for 
low back pain instead.”
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