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Orofacial	pain		

	

Orofacial	pain	:	the	National	Institute	of	Dental	Research	reported	in	1993	that	about	22%	of	the	U.S.	
population	18	years	of	age	or	older	are	estimated	to	have	experienced	at	least	one	of	five	types	of	
orofacial	pain	more	than	once	during	the	past	six	months	

• Normal	Sensation	
• Sensitivity		
• Pain	

Why	pain	is	important?	Pain	has	a	biologically	important	protective	function.	The	sensation	of	pain	is	a	
normal	response	to	injury	or	disease	and	is	a	result	of	normal	physiological	processes	within	the	
nociceptive	system.	

In	patients	with	high	pain	threshold	the	disease	might	progress	greatly	before	they	seek	medical	help.	

Undertreated	chronic	pain	can:	

1. Impair	an	individual’s	ability	
to	carry	out	daily	activities	

2. 	Diminish	quality	of	life		
3. 	cause	Disability		
4. 	cause	Anxiety,	fear,	anger,	

or	depression	(Suicidal)	

What	Is	Pain?	

The	International	Association	for	the	
Study	of	Pain	(IASP)	unpleasant	
sensory	and	emotional	experience	
associated	with	actual	or	potential	
tissue	damage.	

	

Nociception	:		refers	to	the	process	by	which	information	about	tissue	damage	is	conveyed	to	the	central	
nervous	system	(CNS).	
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nociperception,	from	Latin	nocere	'to	harm	
or	hurt')	

• Thermal	nociceptors	(Aδ)	fast,	first	or	
early	pain.	

• Mechanical	nociceptors	(Aδ)		
• Polymodal	nociceptors	(C)	fibers)	

slow,	second	or	late	pain.	

Phantom	pain	:	There	can	be	pain	without	
nociception	(e.g.,	phantom	limb	pain)	and	
nociception	without	pain.	

Nerves	in	parts	of	your	spinal	cord	and	brain	“rewire”	when	they	lose	signals	from	the	missing	arm	or	
leg.	As	a	result,	they	send	pain	signals,	a	typical	response	when	your	body	senses	something	is	wrong	

Classic	descriptions	of	pain	typically	include	four	processes		(	how	is	the	pain	processed	)	

1. Transduction		
2. 	Transmission		
3. 	Perception		
4. 	Modulation	

Transduction:	The	conversion	of	the	energy	from	a	noxious	thermal,	mechanical,	or	chemical	stimulus	
into	electrical	energy	(nerve	impulses)	by	sensory	receptors	called	nociceptors	

Signals	from	these	nociceptors	travel	primarily	along	two	fiber	types:		

• slowly	conducting	unmyelinated	C-fibers		
• 	small,	myelinated,	and	more	rapidly	conducting	Adelta	fibers	

Q:What	Happens	During	Transduction?		

A:	Nociceptor	activation	and	sensitization	:	

1. Injury	to	tissue	causes	cells	to	break	down	and	release	various	tissue	byproducts	and	mediators	
of	inflammation	(e.g.,	prostaglandins,	substance	P,	bradykinin,	histamine,	serotonin,	cytokines	)	
those	inflammatory	mediators	will	stimulate	the	nociceptors	.	

• Mast	cells	produce	–	histamine	and	bradykinin		
• Platelets	produce	–	substance	p	–	bradykinin		

What	is	the	most	potent	pain	stimuli	that	we	know	of?	Bradykinins	stimulate	Aδ	and	C	fibers	and	cause	
release	of	more	prostaglandins	the	second	most	potent	is	prostaglandin.	

2. This	inflammation	becomes	maximal	after	about	ten	minutes	and	this	region	shows	a	lowered	
pain	threshold	(hyperalgesia)	in	response	to	additional	noxious	stimuli.	

This	effect	is	also	referred	to	as	peripheral	sensitization	(primary	hyperalgesia)	,	in	contrast	to	central	
sensitization	that	can	occur	at	higher	levels	in	the	dorsal	horn.	

Hyperalgesia	:	An	increase	in	the	response	to	a	stimulus	which	is	normally	painful.	
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A. Primary	hyperalgesia:	Nociceptors	become	more	excitable	to	painful	stimuli.	(Nociceptive	Aδ)	
B. Secondary	hyperalgesia:	Due	to	persistant	C	fiber	activity		

Allodyina:		

• Pain	in	response	to	a	stimulus	which	does	not	normally	produce	pain.	It	can	occur	in	the	region	
outside	of	neurogenic	inflammation	(i.e.	hyperalgesia)	and	outside	of	the	area	of	local	damage.	(	
ex:	burning	mouth	syndrome	)	

• MechanoreceptiveAβ	

Clinical	implication	:	

Some	analgesics	target	the	inflammatory	process	that	produces	sensitization.	For	example,	nonsteroidal	
anti-inflammatory	drugs	(NSAIDs)	inhibit	cyclooxygenase	(COX),	thus	decreasing	the	synthesis	of	
prostaglandins.	

Other	analgesics	(e.g.,	antiepileptic	drugs,	local	anesthetics)	block	or	modulate	channels,	thus	inhibiting	
the	generation	of	nerve	impulses.	

Recall	:	pain	has	two	types	it	is	either	:		

1- nociceptive	pain	:	when	there	is	actual	or	potential	damage	to	the	cells	and	they	release	
inflammatory	mediators	that	will	sensetatize	the	nociceptors		

2- neuropathic	pain	:when	you	have	a	damage	to	the	nerve	itself	(	peripheral	nervous	system)		

Neuropathic	pain	

Not	all	pain	that	originates	in	the	periphery	is	nociceptive	pain.	Some	neuropathic	pain	is	caused	by	
injury	or	dysfunction	of	the	peripheral	nervous	system.	

Characteristics	of		Neuropathic	pain	

In	contrast	to	nociceptive	pain	:		

1- neuropathic	pain	is	often	unresponsive	or	poorly	responsive	to	NSAIDs	and	opioids.	
2- it	may	respond	to	antiepileptic	drugs,	antidepressants,	or	local	anesthetics	
3- Sever	mode	of	pain	
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Neuropathic	pain	has	two	types	:		

A. Steady	or	dysesthetic	:	when	the	patient	
has	a	burning	or	tingling	sensation	(	ex:	
diabetic	neuropathy	–	diabetics	have	
abnormal	sensation	in	their	terminals	,	or	
post-herpetic	neuropathy	which	is	caused	
after	being	infected	with	herpes	virus	)	

B. Paroxysmal	or	neurogenic	:		
Patient	comes	with	stabbing	SEVERE	pain		

	

	

Causes	of		secondary	neuropathic	pain	include:	

1- Trauma	to	the	nerve		
2- Inflammation	of	the	nerve		
3- Metabolic	diseases	(e.g.,	diabetes)		
4- Infections	(e.g.,	herpes	zoster	,	HIV	)	
5- Tumors	
6- Primary	neurological	diseases	

Idopathic	neuropathic	Pain	(	primary	neuropathic	pain	)	:		

Data	from	animal	studies	suggest	that	the	following	changes	may	contribute	to	neuropathic	pain:	

1) Generation	of	spontaneous	ectopic	activity	(	the	nerve	itself	starts	giving	spontaneous	impulses)	
2) 	Loss	of	normal	inhibitory	mechanisms	in	the	dorsal	horn	(i.e.,	central	disinhibition)		
3) Altered	primary	afferent	neuron	phenotypes		
4) 	Sprouting	of	nerve	fibers	(i.e.,	altered	neural	connections)	

Neuropathic	pain	can	be	broadly	categorized	as:	

1) Peripheral	:	easier	management		
2) Central	:	management	is	more	complex	which	is	usually	surgical	intervention	and	nerve	

sectioning	.	

Neuropathic	pain	is	sometimes	called	“pathologic”	pain	because	it	serves	no	purpose.	

Transmission:	The	transmission	of	these	neural	signals	from	the	site	of	transduction	(periphery)	to	the	
spinal	cord	and	brain.	

The	cell	bodies	of	these	primary	pain	neurons	are	located	in	the	dorsal	root	ganglia	(for	body	
afferents)	and	in	the	trigeminal	ganglia	(for	face	afferents)	
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Recall	:	some	viruses	can	cause	primary	disease	and	then	ascend	to	the	ganglia	and	remain	inactive	
until	the	patient’s	immune	defense	is	decreased	they	cause	neuropathic	pain.	

Excitatory	amino	acids	
	

Inhibitory	amino	acids		
	

Primary	afferent	neurons	propagate	nerve	
impulses	to	DH	neurons	through	the	release	of	
excitatory	amino	acids	(EAAs)	(e.g.,	glutamate,	
aspartate).	
	
Activated	DH	projection	neurons	forward	
nociceptive	impulses	toward	the	brain.	However,	
not	all	events	in	the	DH	facilitate	nociception.		
	
	
	

Spinal	interneurons	release	inhibitory	amino	
acids	(e.g.,	γ-aminobutyric	acid	[GABA])	and	
neuropeptides	(endogenous	opioids)	that	bind	to	
receptors	on	primary	afferent	and	DH	neurons	
and	inhibit	nociceptive	transmission.	
	
Baclofen	(	one	of	the	drugs	used	in	orofacial	
pain),	is	a	GABA	agonist,	binds	to	GABAB	
receptors	and	mimics	the	inhibitory	effects	of	
GABA	on	nociceptive	transmission.	
	

	

Descending	inhibitory	input:	Descending	inhibitory	input	from	the	brain	also	modulates	DH	nociceptive	
transmission.	Nociceptive-modulating	system	that	counterbalances	the	activity	of	the	nociceptive	
signaling	system	

Clinical	implications		of	Descending	inhibitory	input:	

• Recent	findings	suggest	that	diminished	descending	inhibition	is	likely	to	be	an	important	
element	in	determining	whether	pain	may	become	chronic.	

• Some	analgesics	inhibit	nociception	in	the	DH.	For	example,	opioid	analgesics	bind	to	opioid	
receptors	on	primary	afferent	and	DH	neurons	and	mimic	the	inhibitory	effects	of	endogenous	
opioids.	

• Opioid	analgesics	bind	to	opioid	receptors	in	the	brain	and	activate	descending	pathways	that	
further	inhibit	DH	
nociceptive	transmission.	

There	are	four	major	pathways	
of	nociceptive	transmission	for	
the	spinal	cord	to	central	
structures:	

1) spinoreticular	
2) 	spinothalamic		
3) 	spinomesencephalic	
4) 	spinohypothalamic	tracts	

Perception	:	The	appreciation	of	
signals	arriving	in	higher	
structures	as	pain.	Both	cortical	
and	limbic	system	structures	are	
involved	
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THEORIES	OF	PAIN	PERCEPTION		

There	are	following	theories:		

1. Specificity	Theory	:		It's	a	pain	system	based	on	a	specific	set	of	peripheral	nerve	fibers	that	are	
nociceptive	in	function.	There	are	sets	of	free	nerve	endings	at	the	periphery;A-δ	and	C	fibers.	

(	this	theory	suggests	that	we	have	a	pathway	for	normal	sensation	and	another	pathway	for	pain	
sensation	)	

2. Pattern	Theory		:This	theory	opposes	that	pain	has	its	own	set	of	specialized	receptors.	It	
proposes	that	pain	perception	is	based	on	stimulus	intensity	and	central	summation.	

(	this	theory		suggests	that	there	are	no	separate	systems	for	receiving	pain	,	but	the	nerves	are	
shared	with	other	senses	like	touch	(i.e	:		both	general	sensation	and	pain	have	the	same	pathway)	
and	the	most	important	feature	of	pain	is	the	pattern	of	activity	,	too	much	stimulation	can	cause	
pain		(i.e:when	the	stimulus	reaches	a	certain	level	it	will	cause	pain	sensation		)	

3. Gate-control	:	This	theory	of	pain	contains	elements	of	both	specificity	and	pattern	theories.	It	
accounts	for	psychological	influences	on	pain	perception	as	well	as	certain	clinical	findings	such	
as	spread	of	pain	and	persistence	of	pain	after	tissue	healing	

The	concept	of	this	theory	is	that	it	proposes	a	dorsal	spinal	gating	mechanism	in	the	substantia	
gelatinosa	(SG);	which	modulates	the	sensory	input	by	the	balance	of	activity	of	small	diameter	(A-δ	&	C)	
and	large	diameter	(A-B)	fibers.	

• Activity	of	large	fibers	closes	the	gate	and	prevents	synapatic	transmission	to	centrally	
projecting	T	(transmission)	cells	

• while	small	diameter	fibers	open	the	gate	and	facilitate	T-cell	activity	once	a	critical	level	is	
reached.	

Modulation:Descending	inhibitory	and	facilitory	input	from	the	brain	that	influences	(modulates)	
nociceptive	transmission	at	the	level	of	
the	spinal	cord.	

Descending	pathways	Modulation	of	
nociceptive	transmission	occurs	at	
multiple	(peripheral,	spinal,	
supraspinal)	levels.	Yet,	historically,	
modulation	has	been	viewed	as	the	
attenuation	of	DH	transmission	by	
descending	inhibitory	input	from	the	
brain	
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Clinical	implications	of	modulation	:		

Some	analgesics	enhance	the	effects	of	descending	inhibitory	input.	For	example,	some	antidepressants	
interfere	with	the	reuptake	of	serotonin	and	norepinephrine	at	synapses,	increasing	their	relative	
interstitial	concentration	(availability)	EX	:	Gabapentin	

It	is	not	the	rug	that	will	treat	the	pain	but	increasing	the	concentration	or	availability	of	chemicals	
that	will	modulate	the	pain	like	serotonin	and	sopamine.	

• Pain	threshold	:	is	the	minimum	intensity	at	which	a	person	begins	to	perceive,	or	sense,	a	
stimulus	as	being	painful.	

• Pain	tolerance:	is	the	maximum	amount,	or	level,	of	pain	a	person	can	tolerate	or	bear.	

Adaptation	:	the	response	to	stimulus	disappears	during	prolonged	or	persistent	stimulation.	In	the	case	
of	excessive	stimulation,	these	‘physiological’	sensors	may	also	initiate	pain	sensation.	

	

There	are	various	factors	which	have	a	definitive	bearing	on	an	individual's	threshold	of	pain	reaction	

1) Emotional	States	:	The	pain	threshold	of	individuals	depends	to	a	great	degree	on	their	attitude	
towards	the	operator,	the	surroundings	and	the	procedure.	

2) Fatigue	:Patients	who	have	taken	good	rest	or	who	had	good	sleep	the	night	before	the	day	of	
procedure	have	higher	threshold	to	pain	reaction.	

3) Age	:	Older	individuals	tend	to	have	a	higher	threshold	of	pain	reaction	than	younger	
individuals.	However,	in	cases	of	extreme	of	age	or	senility,	pain	perception	may	get	affected.	

4) Racial	and	Nationality:	Some	authors	have	reported	that	racial	characteristics	do	reflect	in	the	
threshold	to	pain	reaction.		
Latin	Americans	and	Southern	Europeans,	are	more	emotional	and	therefore,	have	low	
threshold	to	pain	reaction	than	North	Americans	or	Northern	Europeans.	

5) Sex	:	It	is	a	general	belief,	that	men	have	a	higher	threshold	for	pain	reaction	than	women.	The	
reason	is	the	female	body	releases	fewer	natural	painkillers	(beta	endorphins)	than	the	male	
body.	
Females	have	a	lower	pain	threshold	but	higher	tolerance	than	men.	

6) Fear	andApprehension	:	In	most	instances,	the	threshold	of	pain	reaction	is	lower	with	the	
increase	in	fear	and	apprehension.	These	patients	overreact	to	the	original	stimulus;	and	
magnify	the	pain	out	of	proportion	

7) Brain	:Your	brain’s	wiring	could	be	an	indicator	for	your	threshold	of	pain.	One	study	reveals	a	
correlation	between	a	person’s	sensitivity	to	pain	and	the	thickness	of	the	cortex	in	the	brain	
(less	gray	matter	in	the	brain	can	also	be	a	link	to	higher	pain	sensitivity).	

8) Exercise	:	Following	exerciseraises	the	threshold	for	pain	(	since	exercise	releases	endorphins	
which	are	natural	pain	killers	)	

Q:If	a	patient	had	recent	angina	pectoris	(	medically	compromised	patient	)	à	give	morning	
appointment		
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The	effective	alternatives	and	supplements	to	pharmacological	and	surgical	methods	in	control	of	pain	
are	as	follows:	

1) Hypnosis		
2) 	Anxiety	reduction	
3) 	Desensitization	(	when	you	gradually	increase	the	intensity	of	the	stimulus	,	if	a	pt	needs	an	

implant	you	will	start	off	with	polishing	then	simple	restration	followed	by	more	complex	
restorations	before	you	do	an	implant	)	

4) 	Attention		
5) 	Distraction		
6) 	Other	behavioral	approaches	

	

Core	Principles	of	Pain	Assessment	and	Management		

1-Patients	have	the	right	to	appropriate	assessment	and	management	of	pain	

2-	Pain	is	always	subjective.	Therefore,	the	patient’s	self	report	of	pain	is	the	single	most	reliable	
indicator	of	pain	

3-Pain	can	exist	even	when	no	physical	cause	can	be	found.	Thus,	pain	without	an	identifiable	cause	
should	not	be	routinely	attributed	to	psychological	causes.	

4-Different	patients	experience	different	levels	of	pain	in	response	to	comparable	stimuli.	That	is,	a	
uniform	pain	threshold	does	not	exist.	

5-Pain	tolerance	varies	among	and	within	individuals	depending	on	factors	including	heredity,	energy	
level,	coping	skills,	and	prior	experiences	with	pain.	

Pain	Intensity:	

Can	be	broadly	categorized	as:	mild,	moderate	and	severe.	

It	is	common	to	use	a	numeric	scale	to	rate	pain	intensity	where	0	=	no	pain	and	10	is	the	worst	pain	
imaginable:	

• Mild:	<4/10		
• Moderate:	5/10	to	6/10	
• Severe:	>7/10	

	


