Subluxation Complex 

Review – Exam I

Health:

· “ A state of optimal physical, mental and social well-being, and not merely the absence of disease and infirmity.”  

· The ability of the body to adapt – the essence of heath

· Homeostasis - .ANS is responsible for the regulation of function of internal organs creating the adaptation to the needs of the moment and maintaining normal body environment.

· Interfering w/ ANS = interfering w/ health

· Much integration b/t sympathetic & parasympathetic = fine tune system

· Nociceptors: free nerve ending

· Picks up noxious stimuli (potentially harmful)

· Only experience pain after passes thalamus (reaches consciousness)

· Reflexively fire sympathetics when nociceptors fire.

· Modernized Chiropractic (Text, 1906) succinctly rejects ‘bone out of place’ = too simplistic an explanation for chiropractic Subluxation.

· Problem:

· Ligaments of the spine:

· Discs attached at each level by Sharpey’s fibers

· Ligamentum Flavum – preloaded 10% = tensioned in neutral

· ALL, PLL, interspinous ligament, etc. – vertebrae and discs go nowhere unless these stretch or fail (sprain, creep, historesis)
· Sprain is contraindication for osseous adjustment

The Primary difference b/t a chiropractic and a medical subluxation:

· Chiro - inherently a HYPOmobility suggesting decreased mov’t and no loss of stability
· Med - inherently a HYPERmobility resulting from a loss of integrity of the joint capsules resulting in instability.

· BIG DIFFERENCE

Basis definition of Vertebral Subluxation:  Intersegmental hypomobility resulting in:

· Biomechanical changes
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Vascular changes

· Physiological changes

· Connective tissue changes

· Neurological changes

Neuro Basics:

· Stimulation results in activation and/or inhibition
· Lesions may physiologic (fxnl) vs. ablative (organic)
· Neural health affected by blood supply and/or activation
· The CNS is white or gray (I.e. electrical cord analogy – white = cord, prongs = gray)
· White area: MS – demyelinating disease
· Gray area: anterior & posterior horn, etc.
· Area of polysynaptic activity – **tremendous amount of communication
· Dr. Terret: brain hibernation – cells surrounding damage shut down, energy redirected to unharmed areas
· Activate nerves – tend to come back but very slowly therefore, don’t give up too soon, why stroke patients should be rehabbed for a year
Receptors:

· PNS to CNS and reflexively to ANS

· Nociceptors (these are NOT pain fibers!)
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Harmful or potentially harmful information – does not have to register as pain
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Noxious stimuli

· Mechanoreceptors AKA “proprioceptors”
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Mov’t (sometimes without mov’t)

· Position sense

· Fast and slow adapting
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· Hypomobility = less mov/t = fewer mechanoreceptors firing (i.e. lose ability to inhibit nociceptors)

· Firing of nociceptors in cord causes firing of sympathetics

· Chemotaxis process – gets right number of cells to the area – inflammation

· Chemosensitive nociceptors – depolarize exclusively with local changes in chemical activities

· ( sympathetic activity

· ( movement

· ( nociceptor firing

Biomechanical Effects of Hypomobility:

· Altered intersegmental mov’t patterns

· Results in compensatory changes in motor patterns, etc.

· Creates cellular damage in sites of biomechanical stresses

· “Immobilization degeneration…” – triggered by lack of normal mov/t, specifically HYPOMOBILITY, distinctly different from osteoarthritis, loss of chondroblasts and proteoglycans

Complete Immobilization is not essential for immobilization to occur… (A little immobilization can put the process in motion)

· Hypomobility quickly leads to degeneration

· 1st cell to go = proteoglycans

· Fxn: separate collagen (spacers)

· Attract water (lubricant in soft tissue)

· As mov’t decreases (………)
· Decreased elasticity & begin to have cross bridges which restricts it further

· Most predisposing factor to osteoarthritis = increased weight bearing

· Military neck or loss of cervical lordosis does NOT increase Pts chance of developing osteoarthritis b/c posterior zyg jts are farther apart, not closer together. See fig. 1 – Zyg jts and SPs approximate more in normal than military straight neck.

· Vermis of the cerebellum controls intrinsic spinal muscles which control intersegmental movement

· Spasm in muscle causes hypomobility creating a subluxation

Pre-existing tissue trauma increases immobilization… (Pre-disposed to degeneration)

· Hypermobility may sacrifice CNS

· ( mechanoreceptor activity, which reflexively generates ( motor response at cervical intrinsic muscles to pick up lax of compromised ligaments, etc. Therefore, get tightening and crack neck again = vicious cycle

· Can lead to osteoarthritis

· Have to recognize primary problem and immobilize area

· Examples of trauma include:  slips and falls, phone neck, Right reflex

· Right reflex – keeps Dens over S2 tubercle.  Develop tertiary scoliosis to keep this position

· Tectospinal tract – keeps eyes level on a plane line

Loss of normal motion within a joint results in changes in every structural component of the joint; subchondral bone to the synovium, from meninges to the ligamentum flavum…

Changes in the pattern of forces through joints, which occurs during the immobilization process, is universally recognized as contributing to connective tissue degeneration and local changes in the chemical composition of that tissue…

Mechanical failure of ligaments, discs, capsules and other connective tissue can result from local variations in chemical composition…
· Coming from bad biomechanics
Measurable changes within the joint complex occur within one week of the onset of hypomobility…

· And are progressive and degenerate until ankylosis occurs.

Changes in tissues following immobilization can be reversible upon remobilization.

· If you get to it fast enough (i.e. point of no return)

· IMPORTANT TO TREAT PATIENT IMMEDIATELY - DON’T WAIT FOR PAIN

Vascular effects of hypomobility…

· Batson’s plexus has no valves (venous):  drains spine & meninges – metastatic diseases of the spine travel through here
· Venous flow dependent on intersegmental mov’t (reduces efficiency)
· Hypomobility causes venous stasis – small, focal area ( larger problem (i.e. pebble in a shoe all day – amplifies over time)
· Toxic environment for sensitive neural tissue
· Dorsal root ganglion…(most susceptible tissue)
Dorsal root ganglion (DRG): Not much room for error/inflamm. – small space to live in

· Contains the cell bodies of the sensory nerves
· Highly vascular – lots of capillary beds

· No blood-nerve privileges 

· Sensitive to toxic environment – will be exposed to garbage

· Subject to spontaneous discharge under these conditions

· Releases Substance P  – made in substantia gelatinosa & some in DRG

· Ask yourself:  Is this a disc problem or irritation of DRG?

· If problem is only DRG, there is NO MOTOR component (no muscle function problems), therefore muscle test to confirm

Substance P

· Produced in the DRG
· Released and carried down peripheral nerves via axonal transport
· Lowers threshold of nociceptors – easier firing, *important b/c it’s a protective mechanism
· Problem: may last in the periphery for up to six weeks…means you can fix the problem quickly but the symptoms may remain until substance P is resorbed
· Capsaicin (the “hot” in chili peppers) may cause an ( reabsorption of Substance P, raise the threshold or dull the nociceptors (not sure which one)
The Disc

· “Lives b/c of mov’t” (Mooney, Spine 1987)
· Outer 1/3 has neural and vascular supply
· Mechanoreceptors – proprioception
· Nociceptors – tissue damage, synapse is dorsal horn, ( sympathetic activity, ( local vasodilation
· Blood Supply – nutrients and waste removal
· Sympathetic nerve fibers – nerves to supply to vascular structures
· Transitional zone to the nucleus – proteoglycans/dessication
· Effects immobilization
· Nutritional supply to inner 2/3
The nucleus

· Most susceptible to desiccation due to the ( concentration of proteoglycans
· Dependant of pressure change

· With injury proteoglycans leave, H2O follows

[insert pic of IVD innervation]


Radicular presentations without nerve root compression by disc:

· Disc injury breaks cells
· These cell fragment are angiogenic 
· Edema is a space-occupying lesion – can cause pressure on nerve root
· Inflammation has spillover
· Spillover to nerve root creates “chemical radiculitis” – nerve root inflamed,
       behaving as if being compressed
· Epidural and Longitudinal veins are compressed 1st – can effect drainage 
       of nerve root
· Hypomobility fosters stasis

Putting it all together…

1. Loss of normal mov’t leads to...

2. Changes in how all tissues involved are stressed and replenished, which causes...

3. Chemical changes within those tissues and... (chemosensitive nociceptors ( activated ( sympathetic ( vasoconstriction)

4. Predisposes them to mechanical failure

5. And neurological abnormalities providing

6. A good reason to restore normal intersegmental spinal mov’t through spinal adjustment.

Mechanoreceptors

· Provide continuous feedback about where the body is in space

· Feedback does to the spinal cord & brain 

· Gets to the cerebellum 1st  (unconscious), then Thalamus to cerebrum (conscious)

· Position sensitive- some fire without mov’t (i.e. balance – intergration of different areas)

· Motion sensitive

· Vibration sensitive

· Pressure sensitive

· Inhibit perception of pain – in CNS can inhibit pain through mechanoreceptor activity (i.e. Tens unit – causes ( mechanoreceptors to fire & ( pain perception)

The most significant input into the CNS with regard to balance, posture and mov’t comes from the mechanoreceptors of the cervical spine.  

· Ex:  Flexion/extension injuries end up w/balance problems, which come and go.
· If the cervical spine is not right ( CNS is not right.
· If you change sensory, you change motor…it’s a given
· CNS integrates all incoming information
· If CNS is overwhelmed and add one additional thing – last item becomes a stressor & CNS loses its efficiency
· Ex: Putting a pen under heel of one foot = weakened deltoid b/c it put a big demand on the CNS = ( muscle strength…. structure directly affects function.
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· Ex: Headache – if you treat only headache, you are only treating the symptom.  Pt will still have the underlying causative

             problem…real problem.

· Ex: SI jt. Problem – Adjust AND find out why it’s there…maybe tight hamstrings which can change how the ilium moves 
             on the sacrum ( SI jt. problem.
· Can’t separate musculoskeletal from neurological
Nociceptors

· Fire with harmful or potentially harmful stimuli…

· Thermo-, chemosensitive, mechano- (this is NOT mechanoreceptor – this one fires w/ abnormal mechanical activity)

· Estimated that half of all dorsal afferents are nociceptors

· 91% of (feline) medial articular nerve fibers and 74% of posterior articular nerve fibers are nociceptors

· This is a BIG deal!     Nociceptor = no pain signal, if it does not reach the brain, then no pain

· C fibers form about 70% of dorsal afferents

· Spinal nociceptors are almost exclusively chemosensitive
· DO NOT CARRY PAIN SIGNALS!!!!!

Nociceptor sites

	· Skin
	· Blood vessels
	· Fascia

	· Subcutaneous tissue
	· Cancellous bone
	· Aponeurosis

	· Adipose
	· Periosteum
	· Dura mater

	· Joint capsules
	· Muscles
	· Epidural tissue

	· All spinal ligaments
	· Tendons
	


Pain

· Is not carried by nociceptors!
· Occurs in the cerebral cortex
[parietal lobe, post central gyrus, sensory association areas, insula (ANS response) and limbic system]

· Anterior cingulate gyrus interprets pain

· 90% of all nociceptive activity never reaches the cortex and the patient will remain symptom-free…

· Implies there can be nociceptor activity, tissue damage but does not have to have pain with it

Factors that influence the perception of pain – what makes pain

1. Intensity of the stimulus

2. Duration of the stimulus – chronicity of small amounts of nociception

· A small stimulus will first be mediated by local cord levels  - cord processes nociception w/out allowing it to go to the brain

· Chronicity leads to “central sensitization”  - over time, cord gets irritated but little bombardments by nociceptors 

· Eventually small non-noxious stimuli may cause the sensitized cord to summate and fire to the cortex

· “Allodynia” … (neuro term) painful perception to a non-noxious stimulus (i.e. hit a sore spot upon palpation and the patient feels pain = suggestive of underlying central sensitization)

NB: Neurons do not habituate – don’t “get used to it”

· Adjustments to decrease nociceptive input to the spinal cord seem to be an effective way to decrease the hyperexcitable central state.
3. Descending inhibition

· A prioritizing mechanism – sits in periaqueductal gray mostly

· Can be overridden by central sensitization (duration) and intensity of the stimulus

· Main fxn: keep signals out of thalamus so you remain pain free

In the presence of a VSC the symp. nervous system is recruited and facilitated through synaptic activity of the spinal cord.
The dorsal horn is a central point for mediating autonomic and somatomotor (mechanreceptors in from soma) reflexes initiated by nociceptive stimulation.

The effects of nociceptive activity

· Segmental responses of muscle spasm and sympathetic hyperactivity. 
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Silent Nociception – messages in to spinal cord from organ, follows same efferent path, D.D. – 3 causes of subluxation:

1. trauma

2. chemical (food we eat)

3. auto suggestion (psycogenic, psycosomatic)
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According to Cramers, Gunn and Guyton impulses traveling into the sympathetic chain may…

· Synapse and exit at the level which they enter
· Synapse and travel cranially ( six levels or more before exiting
· Synapse and travel caudally ( six levels or more before exiting
· Not synapse, but travel out via the splanchnic nerve to the chromaffin cells of the adrenal medulla… (how we get fight or flight)

Embryological origin of the dorsal root ganglion: the sympathetic chain and the chromaffin cells of the adrenal medulla


- Hot wired to bring in the sympathetic system
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Structures receiving direct innervation by the sympathetic nervous system – all capable of being affected by VSC

	· Blood vessels
	· Arteries
	· Cardiovascular system

	· IV Discs
	· Sweat glands
	· Pulmonary System

	· Mucosal linings
	· Endocrine system
	· Mast cells (in mucosal lining)

	· Bone Marrow
	
- Adrenal gland SNS only
	· Gonads

	· Hair follicles
	· Immune System organs
	· Ocular reflex muscles

	· 
	· Digestive system
	
- lens shutting down and opening up


Stimulation of sympathetic preganglionic neurons results in:

· ( cardiac work

· ( myocardial oxygen consumption

· If severe enough, may cause arrhythmia

· ( gastrointestinal tone

· ( tone of the urinary tract

· Intense segmental vasoconstriction causing ischemia in skeletal muscle and subsequent events

· Nociception or injury to axial structures may provoke a variety of segmental reflexes

· Viscerocutaneous

· Cutaneovisceral

· Viscerovisceral

· Reflexes b/t deep somatic structures and viscera
Definition of a ‘bone out of place’ doesn’t work and sounds painful whereas ‘loss of degree of normal mov’t doesn’t b/c it is sometimes asymptomatic.
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