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~Considered pathologic when pain

ontinues after peripheral tissue
healing
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Nociceptive Pain

Arthropathies (e.g. rheumatoid arthritis,
osteoarthritis, gout, post-traumatic
arthropathies, mechanical neck and back
syndromes

Myalgia (e.g. myofascial pain
syndromes)

Skin and mucosal ulceration

Nonarticular inflammatory disorders (e.qg.
polymyalgia rheumatica)
Ischemic disorders

Visceral pain (pain of internal organs and
viscera)

c) 2007, Richard Dupee, M.D.
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cord or brain

Always pathologic no

matter the duration



Neuropathic Pain Etiology:
Peripheral vs Central Syndromes

Peripheral syndromes Central syndromes

— Metabolic — Injuries
_ Infectious — Thalamic/ischemic

— Toxic — Phantom limb

— Traumatic

— Neurodegenerative
— CRPS

c) 2007, W. Heinrich Wurm, MD




for fibromyalgia,
/] bowel syndrome and other

chronic conditions. /







* Pain represer olicit perception that tissue

is in danger, not the actual tissue state and not the actual threat to
O the tissue.



~ PAIN PHYSIOLOGY _
% The Pain
1 Pathway
* Pain begins with peripheral
tissue injury, infection, or
\ peripheral nerve injury LI
1 * Impulses are transmitted to the
- brain through pathways
s involving the damaged tissue,
/m peripheral nerves, spinal cord,
1 /m brainstem, and cerebrum.
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* Receptors also signal noxiot nuli, including transient receptor

. potential and acid sensing ion channels and K+ channels. /
)/ s
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Nociceptive information

'Descending pathways
(5-HT, NA)

Interneurons
(Enkephalins, GABA)

Spinal cord

Primary sensory neurons
___(EAA, CGRP SP, Gal, NPY) |
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< Injury/Infection >

Cell membrane
disruption

\ 4
[ Phospholipids ]
Phospholipase
l’ """""" inhibition

Arachidonic acid

Cyclooxygenase
inhibition

Lipooxygenase
inhibition

]
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* CGRP .
* Brain-derived neurotrophic factor (BDNF)



Pro-inflammatory
cytokines

Opioid receptor
CaV channel
KV channel
NaV channel
* O

Noxious stimulus Nociceptor
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terminal
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Glycine
receptor
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SYNAPTIC
TRANSMISSION

Dorsal horn neuron

A1l
(adensosine receptor)

i To Brain
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From brain




- Enkephalins

* Serotonin
-t * Norepinephrine
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Ventral posterior
lateral nucleus of
thalamus

Nociceptors
detect pain
stimulus

Spinothalamic tract

afferent neuron

1st order

Dorsal horn 2nd order

Sensory cortex

3rd order
afferent neuron

Modulatory
neurons release:
-Endorphins
-Enkaphlins
-Norepinephrine
-Serotonin
-GABA
Inhibiting release
of substance P &
hindering the
polarization of
post-synaptic
membrane.

of spinal cord afferent neuron

Figure #: Acute Pain Mechanism

© Paul Kelly 2010
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* Signal proc and cerebral cortex
results in pain perceptia
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1puts to
rough

- Relative bz ion and facilitation varies
by type and intensity o wulus and by time from injury.

* Serotonergic and noradrenergic pathways contribute to this. (think:
TCAs, SNRIs)




Top-down Modulation

(internally-driven attention)

L

Perception

¥

(externally-driven attention)

Bottom-up processing



and mediated

functions be S may remain impaired,

making clinical i;nprovenf and restoration of function difficult.
O e |mportant to TREAT pain /
)/ s







n dorsal
o urge excitatory

signaling trasmit amate, Substance P, CGRP,
BDNF). '

 This activates intracellular signaling pathways of glutamate receptors
/ N-methl-D-aspartate (NMDA) and AMPA.
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 Amplifies no

e Can induce functional antagonism to opioids

* NMDA receptor sites possess binding sites for NMDA antagonists
/O (think: Ketamine, dextromethorphan, amantadine, Levorphanol,
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way sensitivity,
alters

* Generate new behay eased pain responses,

/ depression, and aItered cognltlon
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Central sensitization

Dependent on NMDA activation

» A short-term (wind-up) and long-term potentiation of
pain signals

 Associated with the induction of specific genes (C-fos)

» Specific features:

Increased neurotransmitter release

Expansion of receptive field size

Increase in magnitude and duration of responses
Changes 1n response thresholds

New nerve growth






s, interventions that

target metabolic and neurotrophic factors

* Cognitive behavioral therapy with pain neuroscience education
/3 * Exercise therapy /
0O)
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Perception of pain

—

ot,-Agonists/COX-2 inhbitors/
paracetamol (acetaminophen)

Katamine

Gabapentin
Meostigminea

Eptdural oploids
Subarachnoid opicids

Ketamine

Modulation

U AGOT '_5"“. Epiduralintrathecal
Coca L local anaesthetics

Transmission

Local
anaesthetics

l NSAIDs

—

COX-2
inhibitors

Primary
afferent Moxious
Neuron stimulus




* Promot ated to pain attention

and response. . '
* More likely in trauma patients
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