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Pain is not a simple sensation(s) but rather a complex neurobehavioral event(s)

Individual neurophysiology

* Neural adaptation

* Example pinch finger for 5 minutes - Pain sensation decrease?
Individual discernment or perception of the stimulation of specialized nerve
endings which transmit information concerning potential or actual tissue
damage (nociception)
Individual’s reaction to this perceived sensation and stimuli (pain behavior)

Pain is perfect misery, the worst of evils; and excessive, overturns all patience.
---John Milton, Paradise Lost 1667
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* Types of pain in lateral spinothalamic tract
* Neurophysiology of pain
* Effects of manipulation/mobilization on
pain

* Biomechanical

* Peripheral

¢ Chemical

« Central
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Types of Pain
Fast pain Slow pain
Sharp * Slow burning pain
Pricking *  Aching pain
. Acute « Throbbing Pain
*  Electric .

Nauseating pain
Chronic Pain

Generally elicited by mechanical

Generally elicited by chemical types
and thermal types of stimuli

of stimuli; also chronic mechanical
and thermal

Guyton Textheakof et calPhysicegy. 11 Ediion; . 558.606
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Three Types of Stimuli to Activate Nociceptors
Mechanical
~ Oversstretchof a
muscle
~ pinching Nociceptive Mechanism of Pain
— Pressure
~ Tissue deformation
— Tension
- Axial
+ Torsional
Thermal
- leat
- Cold
Chemical
~ Exposure or external
~ Released by local
lamaged tissue
~ Released by peripheral
es
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Mechanical
Results of mechanical tissue damage
— Local
* Soft tissue inflammation which restricts motion of
proximal joints
* Spasm of muscles
 Contractile tissue repair — adhesions
— Global
* Pro-inflammatory chemicals
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Peripheral Pain Transduction

medor

Hypoxia

L shox_2013.04.25 3 92553

Allina

Chiropractic Breakout

Chemical

Cellular damage and Peripheral Chemical Mediators of Pain
inflammation increase

concentrations of other chemical
mediators:

Prostaglandins
Bradykinin
Histamine
Substance P
Cortisol

Guyon ekt Wadial Pl 11 i, 52006 )
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Central neurophysiology of pain

Reviews Rheumotolgy vl 13,53ges T6-78 2017
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Bringing it all together

Biomechanical

* Nerve irritation causes muscle spasm

Peripheral

* Local soft tissue inflammation

Chemical

* Prostaglandins released

Central

+ CFiber receptor is activated

+ Secondary synapse via Substance P
sending pain signal up spinothalamic
tract
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Now that we know how pain is produced what
can we do to modulate and reduce pain?

ACUTE & SUBACUTE LOW BACK PAIN
CHRONIC LOW BACH PAIN
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This just in. We can
now replace
X your entire spine.
What do chiropractors do?
April Fools!

Go see your
chiropractor.

som@cars,
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Manual Therapies used in pain modulation:
— Manipulation/Mobilization
— Trigger point therapy
— Myofascial Release Therapy
— Graston
— Active Release Therapy
— Strain/Counter Strain
— Neuromuscular Re-education

= : — Traction
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Spinal manipulation is an intervention %‘
performed by applying a force through E
spinal articulations such as: %
* z-joints/Facet ;i‘
« atlanto-occipital ;?
* atlanto-axial g;
* cervical/thoracic/lumbar/lumbosacral/SI ti’.
* costotransverse/costovertebral joints. 1,*
0
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Spinal manipulation Therapy (SMT)
« Activator technique ’
* Manual technique '
* Popping sound
* “cavitation”
L et 34 Allina h\
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Cavitation

Surrounding liquid
Synovial fluid contains the Increased stalic pressure

gases oxygen, nitrogen m W
and carbon dioxide (/\ M (ﬁjl(\)
2 3 4

1

‘Cavitation bubble imploding close

. H to a fixed surface generating a jet (4)
Gas is rapidly released o e oA
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Manipulation - Pain modulation via peripheral effect

« Effects muscle spindle afferents and Golgi tendon organ afferents

* Sti primary touch i from paraspinal
tissues, the motor control system and pain processing.

* Leads to transient suppression of motor neuron excitability

Spine. 2002 Sep-Oe2(S357-7L. Pikar )G Allina ¥
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Manipulation - pain modulation via mechanical effect
Produces a reflex reduction in pain
muscle hypertonicity and improvement
in functional ability
iggerselesse

X . ofendorphins
Consistent and systematic reflex
response both in muscles local to the

manipulated joint and also in more t op
distant muscies (clobal effect) w W

Distension of the facet joint — inhibits
alpha motor neuron activation

- T Toimproved Tensionon
Increased joint mobility — silenced funcon egionalnerves
gamma motor neurons
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Manipulation - pain modulation via central effect
* Numerous studies show that spinal manipulation increases pain
tolerance or its threshold

« Alters central sensory processing by removing subthreshold
mechanical or chemical stimuli from paraspinal tissues

« Effects the inflow of sensory information to the central nervous
system

Spine). 2002 Sep-Ot251357 71, Pickar IS Allina h\
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Gate Control Theory of Pain
Ascending Pain Modulation <
+  A-Beta fibers gl

+ = Traranitid v
- Infibiind
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Gate Control Theory of Pain

Manual therapy

* Modulation of the pain gate
mechanism

« Stimulating the release of
neurotransmitters - GABA

« Activation of descending pain
mechanisms
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Manipulation - pain modulation via chemical effect

« Descending attributes

* May modify neuropeptide expression by immediately increasing the
serum concentration of nociception-related biomarkers which limits

transmission of pain from peripheral to the brain.

Exert inhibitory influences on further pain signal

trafficking...resulting in a high degree of modulation of nociception

within the dorsal horn

# Allina 3
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Descending Pain Control
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Relieving pain may be mediated by three
hormonal metabolites:
* Beta endorphins
* Enkephalins
* Nor-epinephrine
« Serotonin
* Oxytocin
* Neurotensin

" Allina 3
Chiropractic Breakout
Descending Pain Control
Mechanisms
Ascending neural input
from A3 and C fiber
afferents and possibly
central biasing stimulates
periaquductal grey region
in midbrain which
stimulates raphe nucleus
in pons and medulla thus
activating descending
mechanism in dorsolateral
tract
- Allina Nl
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Current Research supports manipulation for back pain
« Manipulative Therapy in conjunction with standard medical carc offers significant advantage at decreasing pain and
improving function.
« Acute low back pain: spinal was better than non-steroidal (mobility,
function, time off work)
+ Manipulation provides greater short-term reductions in self-reported disability and pain compared with usual
medical care. 94% of the manual-thrust manipulation group achieved greater than 30% reduction in pain compared
with 69% of usual medical care.
« Significant amount of current research carly ive intervention ion, physical
therapy) improves patient outcomes, patient satisfaction and decreases cost
o e ed 201215610
‘Spine J. 2014;14(7):1106-16. o
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* Encourage the patient to
remain active and continue
activities of daily living as
symptoms allow

* Avoid bed rest

* Exercise

* Home care stretching and
ergonomic recommendations

* Spinal Manipulation and it’s
ok to Touch Your Patients
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Provider
Locations

Cambridge - Dr. Jenna Therrien
Isanti - Dr. Jenna Therrien

Coon Rapids (Courage Kenny) - Dr. Derek Doty
Woodbury (PGIHH) - Dr. Timothy Hammer
Edina — Dr. Molly Magnani

Dr. Doug Pernula

Dr. Rochelle Rougier-Maas
West Health — Dr. Steve Dandrea
Nicollet Mall — Dr. Dean Bruns
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