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Basic	principles	of	pain	pathways	and	
action	potentials
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Introduction	to	action	potentials	and	pain	pathways

Pharmacology-	Opioid	Alternatives

Goals:



What	“Pain	Killing	Medication”	was	featured	in	a	"One	
Day,	One	Game"	issue	of	ESPN	The	Magazine?

True	or	False:
a	patient	can	have	just	about	any	surgical	procedure	
performed	and	have	minimal/	zero	exposure	to	opioid	
narcotics?

Trivia!!



Action	Potentials-	Physiologic	
Communication
● Threshold
- if	reached	pain	signal	is	

activated…
● Depolarization
- All	or	Nothing	response	

@	Threshold
- Na+	ion/	channels
● Repolarization
- attempt	to	get	back	to	

baseline
- K+	ion/	channels
● Hyperpolarization



Transduction-	
Process	by	which	a	noxious	stimulus	(i.e.	thermal,	chemical,	or	mechanical	stimuli)	
is	converted	to	an	electrical	impulse	(action	potential)	in	the	sensory	nerve	endings

Transmission-		
Conduction	of	electrical	impulses	to	Central	Nervous	System	CNS	(through	1st,	2nd	,	
and	3rd	order	neurons).	The	major	connections	for	these	nerves	located	in	the	dorsal	
horn	of	special	cord	and	thalamus	with	projections	into	the	somatosensory	cortices

-	Basically	how	and	action	potential	travels	from	periphery	to	CNS
	

Modulation-	
Process	of	altering	afferent	pain	transmission	along	the	pain	pathway.		Both	
inhibitory	and	excitatory	mechanisms	modulate	pain	impulse	transmission	in	the	
CNS	and	PNS	(Modulation	can	be	either	inhibitory	or	augment	the	nerve	impulses)

Perception-	
Occurs	in	the	thalamus,	where	the	cortex	discriminates	specific	sensory	
experiences.	Occurs	once	the	stimulus	of	the	pain	is	recognized	by	various	areas	in	
the	brain,	primarily	within	the	cortex	(somatosensory	area).

Pain	Pathways





Pain	Pathways-	animation



Modulation-	Neurotransmitters★

Excitatory	NTs-	mediate	pain																Inhibitory	NTs-	inhibit	pain	



Multi-Modal	Approach	to	Pain	Mgmt



Multi-Modal	Approach	to	Pain	Mgmt



What	“Pain	Killing	Medication”	was	featured	in	a	"One	
Day,	One	Game"	issue	of	ESPN	The	Magazine?



True	or	False:
a	patient	can	have	just	about	any	surgical	procedure	performed	
and	have	minimal/	zero	exposure	to	opioid	narcotics?

TRUE!



Regional	Anesthesia/	Interventional	Pain	Procedures
Non-narcotic	adjuncts

NSAIDs/	Steroids
Local	Anesthetics
Anti-Convulsants
Anti-Depressants
Alpha	2-Adrenergic	Agonists	
NMDA	Antagonists
Beta-	blockers
GLP-1	Drugs	(?)

Opioid	Alternatives




