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Preface

Mark	W	Montgomery,	DMD

Richard	Amy,	DC

Headaches,	migraines,	chronic	daily	headaches,	tension-type	headaches,
myofascial	pain,	facial	pain,	temporomandibular	joint	disorders	(TMJ/D),	TMJ
derangements,	degenerative	joint	disease,	malocclusion,	abnormal	tooth	wear
patterns,	abfractions,	parafunction,	clenching,	grinding,	bruxism	...

For	many	years	now,	dentists	have	been	observing,	studying,	and	treating	a
number	of	these	disorders	that	seem	to	have	common	etiologies	and	patho-
physiologies	rooted	in	the	sensorimotor	processing	of	the	trigeminal	nerve	and
related	cranial	nerves.	Now,	the	latest	research	in	the	neuroscience	of	the
trigeminal	nucleus	bears	out	the	observations,	suspicions,	and	treatment	efforts
of	these	dentists,	so	much	so	that	we	can	now	begin	to	group	many	of	these
disorders	into	a	category	that	we	call	dentomandibular	sensorimotor	dysfunction.

These	dysfunctions	are	the	result	of	the	direct	interplay	of	the	neuronal	and	non-
neuronal	activity	of	the	trigeminal	nucleus	with	the	musculature	of	the	head	and
neck.	This	is	the	oral	therapeutic	care	we	dentists	live	everyday	when	managing
the	stomatognathic	function	of	our	patients.

Sensorimotor	and	somatosensory	functions	are	inextricably	linked	to	protective
reflexes,	hormonal	responses,	and	the	neurology	that	is	at	the	heart	of
immunology	and	inflammation.Trauma,	stress,	chronic	inflammation,
medication	overuse,	and	dysfunction	are	combining	at	an	alarming	rate	and
causing	severe	lifestyle	disease	in	our	patients.	Under	these	conditions,	pain
becomes	the	disease	we	know	as	chronic	pain	(i.e.,	centrally	mediated	pain,
central	sensitization).	Chronic	pain	becomes	a	neurochemical	negative	feedback
loop	that	perpetuates	dysfunction	and	neuro-inflammation.	This	then	leads	to



neurotransmitter	disorders	that	can	manifest	as	headache,	migraine,	depression,
anxiety,	insomnia,	and	other	lifestyle	coping	mechanisms	that	damage	and
destroy	our	patients'	lives	(and	their	teeth).	

And	all	of	this	is	happening	right	under	our	noses.

Pain	processed	in	the	trigeminal	nucleus.

Pain	travelling	the	trigeminal	thalamic	tract.

Affecting	and	affected	by	the	glial	cell	modulation	in	the	trigeminal
ganglion	and	the	trigeminal	nucleus.

With	cross-connected	communication	in	the	facial,	glossopharyngeal,
vagus,	and	accessory	cranial	nerves.

Correlated	with	proprioceptive	feedback	and	sensorimotor	function.

Affected	by	abnormal	function	and	trigger	point	pain	and	referred	pain.

And,	maybe	most	importantly,	able	to	be	influenced	by	re-establishing
normal	function	of	the	dentomandibular	sensorimotor	system.

Including	normal	ranges	of	motion	of	the	mandible	and	the	upper
neck.

Including	normal	envelope	of	function	and	force	balance	of	the
dentition.

Our	previous	systems	for	treating	headaches	and	pain	have	included	re-
establishing	mandibular	position	and	careful	interdigitation	of	the	dentition.	We
have	used	a	variety	of	modalities,	such	as	orthotics,	orthodontics,	myofascial
release,	physical	therapy,	restorative	dentistry,	etc.	These	have	all	enjoyed	a
modicum	of	success	and	have	been	utilized	in	a	somewhat	symptom-driven,	trial
and	error	approach	by	many	dentists.	Until	now,	though,	the	comprehensive
rehabilitation	therapy	approach	has	not	been	used	effectively		to	get	at	the	heart
of	the	dysfunction	and	sensorimotor	influence.	

As	you'll	see	in	this	volume,	this	comprehensive,	calibrated,	combination



approach	to	assessing	and	rehabilitating	the	dentomandibular	sensorimotor
function	is	the	most	thorough,	effective,	and	conservative	system	to	date.	It	can
be	used	when	nothing	else	has	worked.	It	can	be	used	at	the	time	of	initial	injury.
It	can	be	used	as	a	first	line	of	therapy	to	avoid	costly	and	extensive	invasive
procedures,	where	possible.	And	it	can	be	used	to	get	at	the	heart	of	pain	and
headaches.	Having	a	system	like	this	brings	new	hope	for	the	patients	suffering
from	the	many	various	maladies	associated	with	these	pervasive	problems.	This
system	is	truly	the	missing	link	in	dental	medicine	today.	

We	wish	great	success	in	health	and	health	care	for	you	and	your	patients.

Mark	W	Montgomery,	DMD

Richard	Amy,	DC



Diagnostics,

Discovery	and

Dentistry's

Expanding

Capabilities

Since	the	first	mass	produced	toothbrush	in
the	late	1700s,	and	moving	into	the	1800s
with	the	introduction	of	modern	toothpaste
and	dental	floss,	dentistry	has	evolved
rapidly.	The	profession	has	experienced	a
proud	history	of	innovatively	applying
research,	technology,	and	proven	techniques
in	order	to	address	conditions	and	diseases
affecting	the	oral	cavity.	1		Today,	both
professionals	and	patients	enjoy	greater	oral
health,	and	the	dental	treatments	they
receive	last	longer	and	function	more
predictably.	Many	dentists	are	realizing	a
greater	level	of	professional	satisfaction	due
in	part	to	providing	a	higher	level	of
personalized	care	in	an	environment	that
recognizes	the	value	of	oral	health.	New	and
innovative	technologies,	as	well	as
techniques	enabling	their	application	to	oral
health,	are	contributing	to	such	enhanced
levels	of	patient	care.

These	technological	innovations	have,	in	many	ways,	transformed	dentistry	from
a	surgical	profession	into	one	emphasizing	prevention	and	early



intervention.2		Prevention	and	early	intervention,	of	course,	are	predicated	on
early	and	precise	diagnostic	information.	The	advent	of	technologically	based
diagnostic	devices	has	enhanced	the	dentist's	acuity	for	identifying	oral	diseases
and,	in	some	instances,	their	causes.	By	empowering	dentists	and	oral	healthcare
providers	to	identify	and	manage	oral	diseases	at	the	first	signs,	whether	caries
or	oral	cancer,	diagnostic	and	treatment	advances	are	improving	and	simplifying
the	interventions	that	are	ultimately	deemed	necessary.	

For	example,	the	way	in	which	caries	are	detected	and	managed	today	is	no
longer	dependent	upon	visual	assessment	and	traditional	radiographs,	but	is
instead	based	on	diagnostics	with	greater	sensitivity	and	specificity.	Devices
including	chairside	tests	of	saliva,	plaque,	and	biofilm,	and	bioluminescence,
along	with	trans-illumination,	laser	fluorescence,	and	imaging,	now	enable
dentists	to	detect	the	presence	of	disease	at	its	earliest	stages	based	on	an
understanding	of	the	visual	changes	that	represent	the	presence	or	risk	of
disease.	3-6		As	a	result,	they	now	can	prevent,	arrest,	reverse,	and/	or	restore
tooth	structure	faster,	more	minimally	invasively,	and	more	predictably.	

Similarly,	salivary	diagnostics	uses	a	saliva	sample	to	identify,	prevent,	or
evaluate	risk	factors	for	disease.	Due	to	the	fact	that	saliva's	contents	are	an
extraction	of	the	cells	found	in	the	blood	stream,	the	fluid	represents	the	protein
composition	circulating	throughout	the	body	and	whether	it	is	healthy	or
diseased.	Currently,	salivary	tests	are	being	refined	for	identifying	markers	for
diseases	including	breast	and	pancreatic	cancer,	cardiovascular	disease,	incipient
infection,	and	diabetes	mellitus.7		Also,	salivary	diagnostics	have	relevance	for
detecting	periodontal	disease	and	its	risk	factors	(e.g.,	inflammation),	as	well	as
HPV.8	

Within	the	past	decade,	cytology	based	DNA	imaging	tests	and	light
technologies	that	have	focused	on	the	loss	of	autofluorescence	also	have	begun
to	provide	dentists	with	scientifically	proven,	chairside	methods	for	the	early
screening	and	detection	of	oral	cancer.9			When	the	results	of	these
technologically	based	diagnostic	tools	are	combined	with	clinical	assessment,
oral	healthcare	providers	can	increase	the	evidence	on	which	they	base	their
decisions.	

Likewise,	cone	beam	computed	tomography	(CBCT)	has	been	a	valuable
imaging	tool	for	dentists	in	cases	requiring	three	dimensional	details,	such	as
relating	implant	position	to	the	mandibular	canal,	assessing	impacted	third	molar



root	relationships,	and	planning	orthognathic	surgery.	Additionally,	CBCT	has
been	beneficial	in	endodontics,	particularly	for	identifying	additional	root	canals
in	teeth	that	are	not	readily	visible	in	conventional	two	dimensional	images.	6	
This	technology	may	also	reveal	coincident	conditions,	including	condylar
pathologies	and	non-tooth-related	abnormalities	in	the	head	and	neck	region.

•	Advancements	in	Understanding	the	Greater	Dentomandibular
Complex

Interestingly,	it	is	this	area-the	greater	head,	neck,	and	dentofacial	region-for
which	other	technological	and	material	science	innovations	have	been
introduced	within	the	past	25	years	for	either	diagnosing	or	treating	oral-based
problems.

Numerous	systems,	such	as	high	strength	ceramics	or	in-office	CAD/CAM
systems,	respond	to	the	need	to	restoratively	resolve	the	effects	of	destructive
conditions	(e.g.,	wear,	bruxism,	tooth	decay).10-12		The	need	for	developing	such
enhanced	materials	has	been	predicated	on	a	clinical	and	research	understanding
of	the	effects	of	the	oral	environment	on	the	longevity	of	restorations,	as	well	as
opposing	natural	detention	and	the	overall	masticatory	system.13	

Other	systems,	such	as	cervical	range	of	motion	devices	(CROM),	or
instrumental	occlusal	analysis	equipment	(T-Scan),	offer	insights	into
physiological	and	functional	issues.	These	are	issues	that	could	be	affecting	the
greater	dentomandibular	complex	and/	or	contributing	to	related	health	problems
in	the	greater	head,	neck,	and	dentofacial	area	(Figure	1.1)	.14-18		Dentists	have
applied	these	technologies	in	everything	ranging	from	diagnosis	and	planning	to
implant	procedures.	They	have	also	been	applied	to	determine	restorative
rehabilitations	centering	on	occlusal	adjustments.For	example,	with	the
availability	of	electronic	axiographic	tracers,	the	movements	of	the	condyles	can
be	assessed,	and	magnetic	resonance	tomography	imaging	can	be	used	to
analyze	the	anatomical	relation	of	the	joint	surfaces	to	the	disk.18		Additionally,
pressure	sensitive	foils	enable	an	analysis	of	masticatory	forces,	in	conjunction
with	time	resolution,	in	order	to	plot	the	distribution	of	forces	within	the
occlusion.15-17		The	unifying	objective	of	utilizing	these	assessment	technologies
is	to	provide	patients	with	care	that	helps	to	establish	long-term	stability	while
also	contributing	to	health.	



These	restorative	and	diagnostic	approaches
collectively	recognize	and	reflect	a	greater
knowledge	and	increasing	understanding	of
the	interrelationship	between	force	overload
and	disease.	They	also	acknowledge	a	better
understanding	of	dysfunction	within	the	oral
environment,	along	with	the	masticatory
system	of	which	it	is	a	part.	Improper,
unbalanced	forces	can	result	in	open	margins,
fractures,	abfractions,	wear,sensitivity,
mobility,	or	even	failed	restorations,	all	of
which	require	treatment	or	retreatment.19,20	
In	some	instances,	stronger	and	more	durable
all-ceramic	restorations	that	can	withstand	the
forces	of	mastication	are	necessary.	

Symptoms	and	results	of	such	diseases	have
collectively	been	addressed	in	restorative
rehabilitations	with	an	emphasis	on
occlusion.	In	the	presence	of	a	weak	system
and	clenching/bruxing,	occlusal	instability
contributes	to	the	breakdown	of	natural	tooth
structure	and	restorative	dentistry.13-21	
Regardless	of	the	occlusal	philosophy	that	is
followed	in	order	to	complete	restorations,
recognizing	the	symptoms	of	malocclusion
has	been	instrumental	in	helping	to	provide
predictable,	reliable,	and	long-lasting	dental
treatments.	

Malocclusion	refers	to	the	interdigitation	of
the	teeth	or	the	location	of	teeth,s	centric	stops	that	result	in	damage	to	the
integrity	of	the	tooth	anatomy,	periodontal	interface,	stomatognathic	system	as	a
whole,	or	pain.	Abnormal	forces	between	some	or	all	teeth	contribute	to	such	an
interdigitation.	This	definition	allows	a	perspective	on	occlusion	that	addresses
the	direct	relationship	of	functional	physiology	to	observed	and	treated	disease
and	degeneration.	22-24	



Pain	resulting	from	the	effects	of	malocclusion	may	manifest	as	hypersensitivity,
deep	tooth	pain,	jaw	pain,	or	pain	in	the	head	and	neck	region	that	is	served	by
the	trigeminal	cervical	nucleus.24-26		Therefore,	it	is	understandable	that	the
signs	and	symptoms	of	abnormal	forces	can	involve	the	teeth,	muscles,	or	joints
(Figure	1.2).	These	combine	to	form	the	triad	of	anatomy	which	is	referred	to	as
the	"dental	foundation".24		When	abnormal	forces	affect	the	dental	foundation,
alterations	and	adaptations	can	occur	to	the	masticatory	musculature	and	the



temporomandibular	joint	(TMJ),	as	well	as	the	condyle	and	its	ability	to
function.24,27		In	fact,	malocclusion	is	just	one	of	the	many	issues	that	can	result
from	a	disruption	in	the	normal	function	of	the	musculature.	As	patients	develop
pathology	or	even	suffer	seemingly	non-dental	related	trauma,	changes	can
occur	to	the	balance	and	function	of	the	mandible.	This	can	also	occur	when
patients	undergo	dental	treatments,	whether	they	are	restorations,	orthodontics,
or	implant	therapies.	Changes	in	the	dental	foundation	can	be	as	simple	as	sore
or	sensitive	teeth	after	restoration,	or	as	complex	as	the	creation	of	an	adapted
interdigitation	to	avoid	extreme	forces.	Regardless,	the	patient's	proprioceptive
system	is	constantly	changing.	These	changes	may	result	in	the	dislocation	of
condyles	during	mastication,	clenching,	or	early	disk	movement	that	often
precedes	disk	displacement.	Other	results	may	include	patterns	of	self-
equilibration.24,28-30	

Adaptive	changes	occasionally	contribute	to	the	conversion	of	acute	pain	to
chronic	pain.	The	sequelae	of	pain	processes	then	lead	to	further	neurochemical
adaptations,	as	well	as	compensatory	muscle	activity	that	can	result	in	a	limited



range	of	motion	(e.g.,	mandibular	or	cervical)	and/	or	trigger	point	muscle
spasms.30-32		Dentistry	is	clearly	cognizant	of	the	fact	that	an	individual's	dental
occlusion	must	be	addressed	beyond	the	teeth.	The	presence	of	malocclusion,
along	with	the	forces	contributing	to	it,	affects	the	longevity	of	restorations,	the
joints,	periodontal	structures,	head	and	neck	muscles,	function,	and	quality	of
life.13-33	

The	vast	majority	of	dental	related	diseases	can	be	categorized	according	to	three
primary	issues	(Table	1.1).	Other	restorative	treatment	may	directly	result	from
force	related	problems	that	originate	from	abnormal	forces	applied	to	the	teeth
by	an	individual's	muscles.	Therefore,	the	goal	of	modern	occlusal	related
treatments	has	been	to	balance	the	masticatory	forces.	This	helps	to	prevent
stress	and	dysfunction	with	the	dental	foundation	and	the	dentomandibular
area.13,21,22,34	



To	this	end,	a	force-balanced	occlusion	is	the	objective	when	relieving
individuals	of	occlusal	dysfunction.	A	force-balanced	occlusion	is	one	defined	as
a	normal	or	healthy	occlusion	in	which	the	system	of	interdental	forces	is	well
distributed	around	the	arch,	with	an	unhindered	path	to	closure	and	to
mastication.	A	key	aspect	of	relieving	occlusal	dysfunction	is	ensuring	that	the
interdental	forces	are	distributed	down	the	long	axis	of	the	posterior	teeth,	so	that
the	total	forces	are	balanced	in	a	50/50,	right/left	ratio	during	a	full	closure	to
interdigitation.	Additionally,	during	this	process,	the	closure	muscles	should
function	with	symmetry.	There	should	also	be	musculoskeletal	stability	and
symmetry	of	the	TMJ	condyles,	while	the	disks	are	normally	interposed	at	full
closure.13,35,36

When	the	occlusion	is	force	balanced,	an	individual	is	comfortable	in	rest	and
full	closure.	Their	mandibular	range	of	motion	is	within	normal	limits	(e.g.,	53
mm	to	57	mm),	and	the	individual	does	not	experience	acute	or	chronic	pain.
From	a	quality	of	life	perspective,	the	person	demonstrates	normal	posture,	work
abilities,	and	there	are	no	dietary	restrictions	due	to	limitations	of	dental
function.13,24,37,38

•	Opportunities	Presented	by	Need	and	Knowledge

By	combining	technological	innovations	with	clinical	observation	and
evaluation,	a	greater	understanding	of	the	significance	of	muscle	forces	to
occlusal	problems,	as	well	as	the	pain	patients	experience	in	the
dentomandibular	region,	has	been	achieved.35,36		Practical	measuring
instruments	have	successfully	identified	occlusal	interferences	and	heavier
contacts	(i.e.,	forces),	along	with	muscle	responses	and	pain	symptoms	that
occur	during	masticatory	function.13,35,36		Technology	has	also	demonstrated	its
utility	in	revealing	significant	discrepancies	in	jaw	position	and	muscle	function
that	contribute	to	chronic	daily	headaches.39	

The	availability	of	such	objective	data	concerning	pain	stimuli	in	conjunction
with	masticatory	function,	combines	with	ongoing	research	into	TMJ,	orofacial,
headache,	and	other	systemic	pain	responses	attributable	to	muscle	forces.	This
combination	of	data	and	ongoing	research	has	ushered	another	paradigm	shift	in
the	manner	in	which	dentistry	addresses	patients	who	suffer	from	complex,
sometimes	debilitating	discomfort	issues.	



For	example,	in	the	absence	of	definitive	tissue	pathology,	greater	emphasis	has
been	placed	on	understanding	that	pain	in	some	individuals	may	result	from
altered	central	nervous	system	pain	processing.	This	particularly	involves	the
masticatory	muscles	and	soft	tissues	in	the	greater	head	and	neck	area.40	
	Increased	muscle	tension	and	force,	as	associated	with	parafunctional	habits	and
stress,	are	predictors	of	jaw	and	facial	pain.41		Additionally,	headache	is	now
partially	explained	by	referred	pain	from	myofacial	trigger	points	in	the	posterior
cervical,	head,	and	shoulder	muscles.	It	is	in	these	areas	in	which	peripheral
mechanisms	contribute	to	pericranial	tenderness	and	the	activation	or
sensitization	of	nociceptive	nerve	endings	by	liberating	chemical	mediators.42	

Reversing	parafunctional	habits	such	as	grinding,	clenching,	and	bruxing
through	behavior	modification	has	demonstrated	promise	in	reducing	the	pain
individuals	experience	from	TMJ	disorders	(TMJ/D)	and	myofacial	issues.43,44	
Among	the	pain	conditions	that	dentists	may	encounter	are	TMJ/D,	neuropathic
pain	disorders,	and	headaches,	whether	they	are	common,	chronic,	or	migraine.
Deprograinmers	have	been	part	of	the	process	"educating"	or	"re-training"	the
masticatory	muscles,	acknowledging	the	muscles'	role	in	the	forces	contributing
to	pain.	They	also	acknowledge	the	fact	that	controlling	the	perpetuating	factors
(i.e.,	force)	can	help	control,	reduce,	or	eliminate	pain.44,45		In	fact,	inuscle
hyperactivity	is	a	known	potential	source	of	symptomatology	in	individuals	with
TMJ/D	and	other	dentomandibular-related	pain,	since	it	creates	a	feedback
mechanism	involving	the	trigeminal	nerve.46		Interestingly,	it	is	the	interrelation
of	the	muscles	of	mastication,	the	trigeminal	nerve,	and	the	effect	of	force	on
this	complex	that	places	the	assessment	and	therapeutic	rehabilitation	of	patients
suffering	with	headache	and	dental-related	pain	within	the	realm	of	dentistry.47	
According	to	the	American	Dental	Association,dentists'	expertise	lies	not	only	in
treating	the	teeth	and	gingival	tissues,	but	also	in	caring	for	the	muscles	of	the
head,	neck,	and	jaw,	as	well	as	the	nervous	system	of	the	head,	neck,	and	other
areas.48

In	particular,	the	tight	connections	that	the	trigeminal	nerve	pathways	have	with
all	head	and	neck	nociceptive	neurology	comprise	the	primary	neural	afferent
and	efferent	system	of	the	dentomandibular	region.47		Research	into
neurophysiology	and	neuroplasticity	further	suggests	the	dentist's	role	in
assisting	with	normal	neurological	function,	including	pain	control,	by	managing
normal	function	in	the	head	and	neck	This,	of	course,	encompasses	normal
mastication,	airway	management,	normal	deglutition,	normal	expression,	and



especially	normal	force	balance	via	the	proprioceptive	and	somatosensory
systems.	49	

Therefore,	any	patient	with	problems	based	in	the	teeth,	muscles,	or	joints	or	in
the	trigeminal	cervical	nucleus	should	be	cared	for	by	a	knowledgeable	dentist	in
order	to	realize	the	greatest	opportunity	for	pain	resolution.47-49		Other	medical
professionals	who	treat	some	of	these	"foundation"	problems	can	achieve	short-
term	success	because	they	are	not	addressing,	nor	can	they	control,	the	afferent
signals	from	the	teeth	to	the	trigeminal	cervical	nucleus.	This	brainstem	pathway
conducts	all	the	information	regarding	headache,	head	and	face	pain,	and	TMJ/D
related	pain	to	the	patient's	thalamus	and	on	to	the	cortex.	Approximately	40
percent	of	the	afferent	control	into	this	pathway	originates	from	the
dentomandibular	area	surrounding	the	teeth	and	jaws.47,49

The	number	of	patients	suffering	from	pain	and	discomfort	that	originates	in	this
area	is	staggering.	According	to	the	National	Headache	Foundation,	more	than
29	million	Americans	suffer	from	migraines.	The	causes	include	trigger	factors
such	as	dietary	factors,	hormonal	variations,	sleep	disorders,	and	others	that
excite	brain	cells	and	ultimately	trigger	a	reaction	in	the	trigeminal	nerve,
resulting	in	pain.50		Individuals	suffering	with	migraines	lose	more	than	157
million	work	and	school	days	each	year	due	to	pain.51		In	addition	to	migraine
sufferers,	an	estimated	90	percent	of	the	population	suffers	from	headaches.51	

Dentists	themselves	are	all	too	aware	of	the	increasing	numbers	of	patients
suffering	with	TMJ/D	issues.	The	National	Institute	of	Dental	and	Craniofacial
Research	(NIDCR)	estimates	that	more	than	10	million	Americans	suffer	from
TMJ/D,	but	the	number	could	actually	fall	between	a	total	of	15	and	45	million
patients	with	some	type	of	TMJ	issue.	52

•	The	Time	Is	Now

Unquestionably,	treatments	for	TMJ/D,	pain,	and	dysfunction	have	evolved	over
the	years.	This	is	due	to	diagnostics,	clinical	findings,	and	new	therapeutic
regimens	that	enable	dentists	to	relieve	patients'	suffering.53		However,	with	the
increasing	understanding	of	the	mechanisms	that	exacerbate	and/or	cause	pain	in
the	face,	head,	oral	environment,	and	the	joints	and	muscles	in	these	areas,	now
is	the	time	for	dentistry	to	embrace	a	new	paradigm	in	the	assessment,
rehabilitation,	and	treatment	of	destructive	force	related	dental	problems.



For	years,	dentists	and	their	staff	have	often	been	the	first	line	of	defense	and
intervention	for	their	patients.	This	has	become	increasingly	so,	as	the
association	between	oral	and	systemic	diseases	has	taken	center	stage	in
dentistry	and	medicine.	Whether	based	on	suspicions	and	clinical	findings
indicating	sleep	disordered	breathing,	snoring,	uncontrolled	diabetes	that
correlates	to	periodontal	pathogens,	or	eating	disorders	reflected	in	lingual	tooth
wear	and	erosion,	dentists	have	helped	to	manage	the	overall	health	and	well-
being	of	their	patients,	as	well	as	serve	as	a	professional	resource	for	dental-
related	therapies.	54-55	

Just	as	dentistry	has	moved	into	the	realm	of	oral	systemic	care	as	a
collaborative	partner	with	its	physician	colleagues	in	medicine,	now	is	the	time
for	dentistry	to	embrace	dental	headache	care.	It	is	also	time	for	dentistry	to
provide	relief	and	therapy	for	pain	symptoms	associated	with	the	greater	head,
neck,	and	dentofacial	area.56		With	the	research	and	technology	that	has	been
developed	for,	and	proven	effective	in,	other	disciplines,	including	sports
medicine	and	rehabilitation,	dentists	are	now	well	positioned	to	address	the
patient	population	that	suffers	with	the	debilitating	symptoms	of
dentomandibular	sensorimotor	dysfunction.



References

1.	 DiMatteo	AM.	Dental	inventors	and	the	greatest	innovations	in	dental
history.	Inside	Dentistry.	May	2009:88-102.	

2.	 DiMatteo	AM.	Dentistry:	Did	you	choose	the	right	profession?	Inside
Dentistry.	Nov/Dec	2006:52-59.	

3.	 Twetman	S,	Axelsson	S,	Dahlen	G,	Espelid	I,	Mejare	I,	Norlund	A,
Trameus	S.	Adjunct	methods	for	caries	detection:	A	systematic	review	of
literature.	Acta	Odontol	Scand.	2012	May	28.	[Epub	ahead	of	print]

4.	 Karlsson	L.	Caries	detection	methods	based	on	changes	in	optical
properties	between	healthy	and	carious	tissue.	Int	J	Dent.
2010;2010:270729.	[Epub	2010	Mar	28]	

5.	 Strassler	HE,	Sensi	LG.	Technology-enhanced	caries	detection	and
diagnosis.	Compend	Cantin	Educ	Dent.	2008	Oct;29(8):464-5,	468,	470
passim.	

6.	 Pette	GA,	Norkin	FJ,	Ganeles	J,	Hardigan	P,	Lask	E,	Zfaz	S,	Parker	W
Incidental	findings	from	a	retrospective	study	of	318	cone	beam	computed
tomography	consultation	reports.	Int	J	Oral	Maxillofac	Implants.	2012
May-Jun;27(3):595-603.	

7.	 Brinkmann	O,	Spielmann	N,	Wong	DT.	Salivary	diagnostics:	moving	to	the
next	level.	Dent	Today.	2012	Jun;31(6):54,	56-7;	quiz	58-9.	

8.	 Giannobile	WV,	McDevitt	JT,	Niedbala	RS,	Malamud	D.	Translational	and
clinical	applications	of	salivary	diagnostics.	Adv	Dent	Res.	2011
Oct;23(4):375-80.	

9.	 Palmer	O,	Grannum	R.	Oral	cancer	detection.	Dent	Clin	North	Am.	2011
Jul;55(3):537-48,	viii-ix.	

10.	 Tysowsky	GW.	The	science	behind	lithium	disilicate:	a	metal-free
alternative.	Dent	Today.	2009	Mar;28(3):112-3.	



11.	 Strub	JR,	Rekow	ED,	Witkowski	S.	Computer-aided	design	and	fabrication
of	dental	restorations:	current	systems	and	future	possibilities.	J	Am	Dent
Assoc.	2006	Sep;l37(9):1289-96.	

12.	 Kugel	G.	Materials	continue	to	expand	dentistry's	options.	Compend	Cantin
Educ	Dent.	2012	Jan;33(1):80.	

13.	 Dawson	P.	Functional	Occlusion:	From	TMJ	to	Smile	Design.	Canada:
Mosby,	Inc.;	2007.	

14.	 Ogince	M,	Hall	T,	Robinson	K,	Blackmore	AM.	The	diagnostic	validity	of
the	cervical	flexion-rotation	test	in	Cl/2-related	cervicogenic	headache.
Man	Ther.	2007	Aug;12(3):256-62.	

15.	 Garg	AK.	Analyzing	dental	occlusion	for	implants:	Tekscan's	TScan	III.
Dent	Implantol	Update.	2007	Sep;	18(9):65-70.	

16.	 Koos	B,	Godt	A,	Schille	C,	Goz	G.	Precision	of	an	instrumentation-based
method	of	analyzing	occlusion	and	its	resulting	distribution	of	forces	in	the
dental	arch.	J	Orofac	Orthop.	2010	Nov;	71(6):403-10.	

17.	 Koos	B,	Holler	J,	Schille	C,	Godt	A.	Time-dependent	analysis	and
representation	of	force	distribution	and	occlusion	contact	in	the	masticatory
cycle.	J	Orofac	Orthop.	2012	May;	73(3):204-	14.	

18.	 Tymofiyeva	O,	Proff	P,	Richter	EJ,	Jakob	P,	Fanghanel	J,	Gedrange	T,
Rottner	K.	Correlation	of	MRT	imaging	with	real-time	axiography	of	TMJ
clicks.	Ann	Anat.	2007;189(4):356-61.	

19.	 Simon	J.	Biomechanically-induced	dental	disease.	Gen	Dent.	2000	Sep
Oct;48(5)	:598-605.	

20.	 Francisconi	LF,	Graeff	MS,	Martins	Lde	M,	Franco	EB,	Mondelli	RF,
Francisconi	PA,	Pereira	JC.	The	effects	of	occlusal	loading	on	the	margins
of	cervical	restorations.	J	Am	Dent	Assoc.	2009	Oct;140(10):1275-82.	

21.	 Hess	LA.	The	relevance	of	occlusion	in	the	golden	age	of	esthetics.	Inside
Dent.	2008:38-44.	



22.	 McNeill	C.	Occlusion:	what	it	is	and	what	it	is	not.	J	Calif	Dent	Assoc.
2000	Oct;28(10):748-58.	

23.	 Mackie	A,	Lyons	K.	The	role	of	occlusion	in	temporomandibular	disorders-
-	a	review	of	the	literature.	NZ	Dent	J.	2008	Jun;104(2):54-9.	

24.	 Montgomery	MW,	Shuman	L,	Morgan	A.	T-scan	dental	force	analysis	for
routine	dental	examination.	Dent	Today.	2011	Jul;30(7):112-4,	116.	

25.	 Frisardi	G,	Chessa	G,	Sau	G,	Frisardi	F.	Trigeminal	electrophysiology:	a
2x2	matrix	model	for	differential	diagnosis	between	temporomandibular
disorders	and	orofacial	pain.	BMC	Musculoskelet	Disord.	2010	Jul	1;
11:141.	

26.	 Hegarty	AM,	Zakrzewska	JM.	Differential	diagnosis	for	orofacial	pain,
including	sinusitis,	TMD,	trigeminal	neuralgia.	Dent	Update.	2011	Jul-
Aug;38(6):396-400,	402-3,	405-6	passim.	

27.	 Okeson	JP.	Occlusion,	condylar	position	and	TMD:	Where	is	the
controversy?	Where	is	the	evidence.	Lecture.	148th	American	Dental
Association	Annual	Session;	September	28,	2007:	San	Francisco,	CA.	

28.	 Schindler	HJ,	Rues	S,	Turp	JC,	Schweizerhof	K,	Lenz	J.	Jaw	clenching:
muscle	and	joint	forces,	optimization	strategies.	J	Dent	Res.	2007
Sep;86(9):843-7.	

29.	 Kampe	T.	Function	and	dysfunction	of	the	masticatory	system	in
individuals	with	intact	and	restored	dentitions.	A	clinical,	psychological	and
physiological	study.	Swed	Dent	J	Suppl.	1987;42:1-68.	

30.	 Lodetti	G,	Mapelli	A,	Musto	F,	Rosati	R,	Sforza	C.	EMG	spectral	charac
teristics	of	masticatory	muscles	and	upper	trapezius	during	maximum
voluntary	teeth	clenching.	J	Electromyogr	Kinesiol.	2012	Feb;22(1):103-9.
[Epub	2011	Nov	17]	

31.	 Ohrbach	R,	Fillingim	RB,	Mulkey	F,	Gonzalez	Y,	Gordon	S,	Gremillion	H,
Lim	PF,	Ribeiro-Dasilva	M,	Greenspan	JD,	Knott	C,	Maixner	W,	Slade	G.
Clinical	findings	and	pain	symptoms	as	potential	risk	factors	for	chronic



TMD:	descriptive	data	and	empirically	identified	domains	from	the	OP
PERA	case-control	study.	J	Pain.	2011	Nov;12(11	Suppl):T27-45.	

32.	 Fernandez-de-Las-Penas	C,	Ge	HY,	Alonso-Blanco	C,	Gonzalez-Iglesias	J,
Arendt-Nielson	L.	Referred	pain	areas	of	active	myofascial	trigger	points	in
head,	neck,	and	shoulder	muscles,	in	chronic	tension	type	headache.	J	Body
Mov	Ther.	2010	Oct;l4(4):391-6.	

33.	 Velly	AM,	Look	JO,	Carlson	C,	Lenton	PA,	Kang	W,	Holcroft	CA,	Fricton
JR.	The	effect	of	catastrophizing	and	depression	on	chronic	pain--a
prospective	cohort	study	of	temporomandibular	muscle	and	joint	pain
disorders.	Pain.	2011	Oct;152(10):2377-83.	

34.	 Ackerman	JL,	Ackerman	MB,	Kean	MR.	A	Philadelphia	fable:	how	ideal
occlusion	became	the	philosopher's	stone	of	orthodontics.	Angle	Orthod.
2007;	77(1):192-194.	

35.	 Maness	WL.	Force	movie.	A	time	and	force	view	of	occlusion.	Compend
Cantin	Educ	Dent.	1989;10:404-8.

36.	 Kerstein	RB.	Treatment	of	myofacial	pain	dysfunction	syndrome	with
occlusal	therapy	to	reduce	lengthy	disclusion	time-a	recall	study.	J	Cranio
mandib	Pract.	1995;13(2):105-15.

37.	 Okeson	JP.	Management	of	Temporomandibular	Disorders	and	Occlu	sion,
6th	Edition.	Mosby:	2008.

38.	 Wright	EF.	Manual	of	Temporomandibular	Disorders.	2nd	Edition.
Wiley:Blackwell:2009.

39.	 Didier	H,	Marchetti	C,	Borromeo	G,	Tullo	V,	D'amico	D,	Bussone	G,	San
toro	F.	Chronic	daily	headache:	suggestion	for	the	neuromuscular	oral
therapy.	Neurol	Sci.	2011	May;32	Suppl	1;	S161	-4.

40.	 Cairns	BE.	Pathophysiology	of	TMD	pain-basic	mechanisms	and	their
implications	for	phannacotherapy.	J	Oral	Rehabil.	2010	May;	37(6):391-
410.

41.	 Glaros	AG,	Williams	K,	Lausten	L.	The	role	of	parafunctions,	emotions



and	stress	in	predicting	facial	pain.	J	Am	Dent	Assoc.	2005	Apr;
136(4):451-8.

42.	 Fernandez-de-las-Penas	C,	Cuadrado	ML,	Arendt-Nielson	L,	Simons	DG,
Pareja	JA.	Myofascial	trigger	points	and	sensitization:	an	updated	pain
model	for	tension-type	headache.	Cephalalgia.	2007	May;27(5)	:383-	93.
Epub	2007	May	14.

43.	 Glaros	AG.	Temporomandibular	disorders	and	facial	pain:	a
psychophysiological	perspective.	Appl	Psycholphysiol	Biofeedback.	2008
Sep;33(3):	161-171.

44.	 Okeson	JP,	deLeeuw	R.	Differential	diagnosis	of	temporomandibular
disorders	and	other	orofacial	pain	disorders.	Dent	Clin	North	Am.	2011
Jan;SS(l):lOS-20.

45.	 McKee	JR.	Comparing	condylar	positions	achieved	through	bimanual
manipulation	to	condylar	positions	achieved	through	masticatory	muscle
contraction	against	an	anterior	deprogrammer:	a	pilot	study.	J	Prosthet
Dent.	2005	Oct;94(4):389-93.

46.	 Kerstein	RB.	Reducing	chronic	masseter	and	temporalis	muscular
hyperactivity	with	computer-guided	occlusal	adjustments.	Compend	Cantin
Educ	Dent.	2010	Sep;31(7):530-4,	536,	538.

47.	 Bogduk	N.	The	neck	and	headaches.	Neural	Clin.	2004	Feb;22(1):151-71,
vii.

48.	 American	Dental	Association.	Dentists:	Doctors	of	Oral	Health.	http://
www.ada.org/4504.aspx.	Accessed	July	3,	2012.

49.	 Sessle	BJ.	Mechanisms	of	oral	somatosensory	and	motor	functions	and
their	clinical	correlates.	J	Oral	Rehabil.	2006	Apr.	33(	4):243-61.

50.	 National	Headache
Foundation.	http://www.headaches.org/education/Headache_Topic_Sheets/Migraine
Accessed	July	3,	2012.

51.	 Headache.	US	News	and	World	Report.

http://www.ada.org/4504.aspx
http://www.headaches.org/education/Headache_Topic_Sheets/Migraine


2006.	http://health.usnews.com/health-conditions/brain-health/headache.
Accessed	July	3,	2012.	

52.	 National	Institute	of	Dental	and	Craniofacial	Research.
http://www.nidcr.nih.gov/DataStatistics/ByPopulation/Adults/

53.	 Dym	H,	Israel	H.	Diagnosis	and	treatment	of	temporomandibular	disorders.
Dent	Clin	North	Am.	2012	Jan;56(	1):49-61.

54.	 Mohsenin	N,	Mostofi	MT,	Mohsenin	V.	The	role	of	oral	appliances	in
treating	obstructive	sleep	apnea.	J	Am	Dent	Assoc.	2003	Apr;l34(4):442-9.

55.	 Ashcroft	A,	Milosevic	A.	The	eating	disorders:	2.	Behavioral	and	dental
management.	Dent	Update.	2007	Dec;34(	10):612-6,	619-20.

56.	 Fricton	JR,	Okeson	JP.	Broad	support	evident	for	the	emerging	specialty	of
orofacial	pain.	Tex	Dent	J.	2000	Jul;	11	7(7):22-5.

http://health.usnews.com/health-conditions/brain-health/headache
http://www.nidcr.nih.gov/DataStatistics/ByPopulation/Adults/


Chapter	1	Self-Assessment	Quiz

1.	 Approximately	40	percent	of	the	afferent	control	into	the	trigeminal
cervical	nucleus	originates	from	the	area	surrounding	the	teeth	and	jaws.

a.	True.

b.	False	

2.	 Which	of	the	following	is	not	an	indication	that	an	individual's	occlusion
force	is	balanced?

a.	They	are	comfortable	in	rest	and	full	closure.

b.	Their	mandibular	range	of	motion	is	within	normal	limits.

c.	They	experience	acute	or	chronic	pain.

d.	All	of	the	above.

3.	 Balancing	the	masticatory	forces	helps	to	achieve	which	of	the	following?

a.	Prevent	stress	within	the	dental	foundation

b.	Prevent	dysfunction	within	the	dentomandibular	area

c.	Distribute	dental	forces	down	the	long	axis	of	posterior	teeth	in	a	50/50
right/left	ratio.

d.	All	of	the	above.

4.	 Adaptive	changes	in	the	dentomandibular	area	can	result	in	which	of	the
following?



a.	Conversion	of	acute	pain	to	chronic	pain.

b.	Limited	mandibular	range	of	motion.

c.	Both	a	and	b.

d.	None	of	the	above.

5.	 Headache	can	no	longer	be	partially	explained	by	referred	pain	from
myofacial	trigger	points.

a.	True.

b.	False.



Dentomandibular,

Sensorimotor

Dysfunction	and

Its	Role	in

Chronic	Pain

Dentomandibular	sensorimotor	dysfunction
describes	conditions	and	physiology	that	are
related	to	the	stimulus	and	response	that	take
place	in	the	orofacial	area,	head,	and	neck	via
applied	neurology	and	musculature	linked	by
the	trigeminal	cervical	nucleus.1-3	The
disorder	involves	the	temporomandibular
joints	(TMJs),	masticatory	musculature,	jaw
function,	dental	forces,	and	the	common
neurology	of	these	structures	and	functions.
Dentomandibular	sensorimotor	dysfunction
can	generally	involve	a	spectrum	of	conditions
and	symptoms	(Table	2.1).

The	common	element	in	all	of	these	conditions
is	the	effect	of	unbalanced	or	overloaded
muscle	forces	related	to	sensorimotor	and
somatosensory	proprioceptive	or	nociceptive
physiology.1-3	Characterized	by	the	forces
generated	by	the	muscles	in	this	area	(Figure
2.1),	dentomandibular	sensorimotor	dysfunction	results	from	the	abnormal
forces	that	cause	an	unbalanced	dental	foundation.	Similarly,	reflex
proprioception	results	in	dysfunction,	as	do	injury	and	pain.4	Dysfunction	then
contributes	to	further	damage	or	disability.	The	dental	foundation	is	considered



to	be	out	of	balance	when	any	of	several	conditions	exist	(Table	2.2).

Clinically	managing	these	problems	relies	on	controlling	pain	and	inflammation.
It	also	relies	upon	rehabilitating	the	system	to	normal	function	and	range	of
motion,	as	well	as	orthopedic,	orthodontic,	and	dental	stabilization	of	the
stomathogathic	system.	However,	doing	so	is	predicated	on	a	solid
understanding	of	the	anatomy	and	physiology	of	the	head	and	neck.	This	is	then
combined	with	addressing	a	patient's	dental	treatment	issues.5	For	many	reasons,
dentists	have	traditionally	isolated	the	teeth	and	their	pathology	from	the
functional	and	parafunctional	physiology	that	can	cause	wear,	damage,	fracture,
abfractions,	failure	of	restorations,	and	pain	for	their	patients.	These	traumas	and
degenerations	are	only	the	signs	and	symptoms	of	the	force	related,	underlying
problem.	

















The	nexus	of	tooth	related	problems,	in	relation	to	musculoskeletal	and
neurological	physiology,	is	the	point	where	forces	are	applied	to	the	teeth	or	a
bolus	of	food	in	a	way	that	develops	and	determines	the	patterns	of	muscle
activity	through	the	sensorimotor	neurology	via	the	brainstem.	The	forces
between	the	teeth	via	the	musculature	are	altered	when	various	circumstances
occur.	They	are	altered	when	neurology	is	abnormal	(e.g.,	chronic	pain).	They
can	also	be	altered	when	muscle	patterns	are	driven	by	central	nervous	system
requirements	(e.g.,	parafunction	during	sleep	disturbances),	or	when	the
proprioception	of	the	teeth	is	altered	(e.g.,	sensitization	or	restorative



changes).	6-9

•	Musculature	and	Joint	Considerations

In	order	for	dentists	to	better	interpret	how	the	normal	function	of	the
sensorimotor	apparatus	will	assist	in	relieving,	reversing,	or	reestablishing	health
in	a	patient	with	dentomandibular	sensorimotor	dysfunction,	they	must
understand	the	cranial	and	cervical	nerves	that	serve	the	area,	related
musculature,	and	the	central	neurology	of	the	trigeminal	cervical	nucleus	(Table
2.3).1-3	This	paradigm	shift	in	the	thought	processes	for	assessing	and
subsequently	treating	force	related	conditions	that	result	in	dental	problems	and
chronic	head	and	neck	pain	inherently	leads	to	rehabilitation,	therapy,	and
treatment.	All	of	this	is	designed	to	resolve	the	issues	in	a	healthy	and	balanced
manner.

	During	mastication	(Figures	2.2	through	2.5),	the	jaw	opens	and	the	first
movement	of	the	condyle	in	open	position	is	downward.	The	TMJ	is	a	ginglymo-
arthrodial	joint.	A	ginglymus	joint	is	a	hinge	joint,	and	an	arthrodia	joint	is	a
gliding	joint.	The	TMJ	is	the	only	joint	that	both	hinges	and	glides.	It	does	not
rotate	in	a	static	hinge	position,	but	essentially	has	a	multifocal	axis	whereby	the
axis	focal	position	is	constantly	changing	upon	every	movement	of	the	jaw.
These	are	termed	instantaneous	centers	of	rotation.



There	is	one	consistent	factor	to	the	TMJ	upon	opening.	The	first	movement	of
the	jaw	upon	opening	is	always	a	downward	movement.	A	critical	component	of
this	process	is	the	mandibular	condylar	cartilage,	which	helps	to	facilitate
articulation	with	the	TMJ	disk,	while	also	reducing	loads	on	the	underlying



bone.10		All	teeth	should	touch	at	the	same	time	that	the	lower	jaw	follows	the
arc	of	closure,	thus	distributing	the	forces	in	a	balanced	way	and	preventing
activation	of	the	muscles.	In	other	words,	the	system	is	at	rest	and	stress-free.5-7	
However,	the	medial	pterygoid	muscle	is	most	heavily	loaded	during	clenching,
and	the	accentuated	horizontal	force	provokes	the	highest	loading	within	the
medial	and	lateral	pterygoids.11,12		Dental	symptoms	caused	by	clenching	and
grinding	include	wear	and	restorative	failure,	among	other	symptoms.	Research
has	demonstrated	that	individuals	with	restored	dentition	demonstrate	more
parafunctional	activity	and	higher	levels	of	muscular	tension.13	Muscle
hyperactivity	is	a	known	factor	leading	to	increased	and	abnormal	force	that	is
degenerative,	destructive,	and	painful.	An	increased	volume	of	periodontal
ligament	compressions	creates	additive	and	excessive	functional	muscle
contractions	via	a	feedback	mechanism	involving	the	trigeminal	nerve.14

•	Neurophysiological	Considerations

The	role	of	the	trigeminal	nerve,	which	is	the	largest	and	most	complex	of	the
cranial	nerves,	in	orofacial	pain	and	TMJ	disorders	(TMJ/D)	is	well
recognized.15		Even	the	first	and	smallest	division	(i.e.,	ophthalmic),	which	is
purely	sensory	and	afferent	in	function,	may	be	implicated	in	orofacial	pain.16	
The	maxillary,	or	second,	division	of	the	trigeminal	nerve	provides	sensory
communication	to	all	structures	in	and	around	the	maxillary	bone	and	midfacial
region.	This	includes-	but	is	not	limited	to-	the	soft	palate,	maxillary	gingiva,
upper	lip,	roof	of	the	mouth,	and	maxillary	teeth.17	This	complex	division	of	the
trigeminal	nerve	is	closely	linked	to	orofacial	pain.	However,	the	largest	division
of	the	trigeminal	nerve,	the	mandibular	or	third	division,	is	considered	a	mixed
nerve	that	conveys	afferent	fibers,	as	well	as	efferent	fibers,	to	the	masticatory
muscles	(i.e.,	mylohyoid	and	anterior	digastric	muscles)	and	others.18		Intimately
linked	with	dentistry,	this	complicated	division	of	the	trigeminal	nerve	refers
pain	to	other	areas	within	its	branches,	as	well	as	to	other	trigeminal	divisions,
such	as	the	maxilla.	It	is	this	pathway	of	circuits,	reflexes,	motor	control,
proprioceptive	and	nociceptive	processes,	and	referred	pain	that	perpetuates
dentomandibular	sensorimotor	dysfunction.2	As	the	muscles	work	against	each
other	to	adapt	to	occlusal	imbalances,	trigger	points	develop.	These	contribute	to
referred	pain,	which	is	experienced	in	other	areas.	It	is	highly	likely	that

individuals	with	dentomandibular	sensorimotor
dysfunction	have	multiple	trigger	points	in	the



muscles	surrounding	the	head,	neck,	and	jaw
(Figures	2.6	through	2.8).19		Nociceptive	input
from	peripheral	tender	muscles	can	result	in
central	sensitization	and	chronic	headache
conditions.	

Due	to	the	fact
that	all	of	these
areas	are
similarly
controlled	by	the
brachial	arch
cranial	nerves
that	begin	in	the
brain	stem,	they
are	constantly
receiving	nerve
signals.	As	a
result,	it	is	not
uncommon	for
patients	with
TMJ	ID	to
experience	severe	and	chronic	pain	and
disability.20		Injuries,	trauma,	or	inflammation
to	the	dentomandibular	and	craniofacial	tissues
(e.g.,	muscles)	affect	the	transmission,
modulation,	and	adaptation	of	nociceptive
signals	in	the	brain	stein,	which	underlies	pain

in	the	face,	mouth,	and	head.21		In	fact,	orofacial	and	dentomandibular	pain	often
involves	inflammation	of	the	soft	tissues	in	this	area.	Also,	peripheral	and	central
neural	processes	are	involved	with	this	pain.22	

If	abnormal,	force	related	conditions	that	affect	the



processes	of	non-neural	glial	cells	in	the	nervous
system	are	not	addressed,	peripheral	and	central
sensitization	can	play	a	role	in	an	individual's
ongoing	discomfort.22		Glial	receptors	are
stimulated	during	physiological	conditions,
releasing	glutamate	and	playing	an	active	role	in
pain	perception.	23-26	Glutamate-evoked	jaw	or
neck	muscle	pain	is	linked	to	several	clinical
conditions	in	the	craniofacial	and	cervical
regions.27		When	deep	tissue	trauma	and	pain
occur,	altered	muscle	activity	in	the	orofacial	and
cervical	regions	(e.g.,	abnormal	forces,	bruxism,
clenching)	are	likely	to	be	involved	in	altered
neuromuscular	activity.

•	Implications	for	Dentomandibular	and
Headache	Pain	Treatments

It	has	long	been	understood	that	headaches	are
mediated	by	the	trigemino-cervical	nucleus.
Headache	pain	results	from	aggravating
stimulation	of	the	nerve	endings	that	unite	within
this	area,	or	from	irritation	to	the	nerves
themselves.28		However,	referred	pain	from
disorders	occurring	elsewhere	in	the	body-	such	as
the	dentomandibular	region-can	be	perceived	as
headache.	This	is	a	result	of	the	convergence
between	trigeminal	afferents	and	those	of	the
cervical	nerves	in	the	trigemino-cervical
nucleus.29	

Since	only	structures	that	are	innervated	by	certain	trigeminal	branches	are
known	to	cause	headache-	including	the	muscles,	joints,	and	ligaments	in	the
mandible	and	maxilla-the	role	of	dentomandibular	sensorimotor	dysfunction	in
headache	pain	becomes	clear.30		Comorbidities	of	tension	and	migraine
headaches	involve	neurologic	disorders	that	cause	recurrent	or	persistent	pain.31	
Individuals	with	TMJ/D	and	facial	pain	symptoms	have	demonstrated



significantly	greater	numbers	of	headache	symptoms	than	those	who	do	not.
Their	headaches	were	also	more	severe.32

Clearly,	the	essence	of	force	related	dental	disease,	including	its	effects	on	the
head,	orofacial,	and	dentomandibular	areas,	is	determined	by	the	manner	in
which	abnormal	forces	are	managed,	sensed,	and	adapted	to.1-7		Due	to	the	role
neurology	plays	in	the	disruptive	processes	associated	with	dentomandibular
sensorimotor	dysfunction,	establishing	normal	function	and	relieving	patients	of
pain	symptoms	requires	that	the	neurology,	muscle	activity,	and	brain	chemistry
be	"reset”	21,22	Dentists	can	better	manage	individuals	experiencing	debilitating
pain	by	rehabilitating	proper	biological,	physical,	and	neurophysiological
functions.	

A	crucial	aspect	of	rehabilitation	is	creating	a	balanced	foundation,	which
involves	more	than	balancing	forces.	Rather,	it	requires	adherence	to	a	specific
protocol	in	which	the	symmetry	of	the	muscles	and	joints	is	the	initial	focal	point
of	care.	This	pathway	to	care	can	then	enable	dentists	to	treat	dentomandibular
sensorimotor	dysfunction.	It	also	enables	them	to	relieve	patients	of	its
associated	symptoms	by	controlling	muscle	forces	and	force	balance,	and
rehabilitating	and	restoring	normal	function	and	range	of	motion.	They	can	also
achieve	relief	by	resetting	engram	patterns	of	pain,	dysfunction,	and	muscle
activity.	Balancing	the	dental	foundation	requires	balancing	the	muscles,	joints,
and	teeth,	as	well	as	controlling	the	proprioceptive	feedback	loops.	In
conjunction	with	this,	rehabilitation	of	musculoskeletal	injuries,	including	those
resulting	from	masticatory	forces,	is	effective	when	provided	in	a	timely	and
appropriate	manner.	Whether	in	sports	or	general	physical	rehabilitation,
therapeutic	protocol	progresses	sequentially	to	control	pain,	restore	range	of
motion,	retrain	the	neuromuscular	complex,	and	re-establish	normal	function	and
activity.33		The	commonly	used	therapeutic	modalities	include	ultrasound	and
electrical	stimulation.34		Additionally,	research	has	shown	that	habit	reversal
techniques	may	be	promising	in	reducing	dentomandibular-related	pain.4

•	Embracing	New	Opportunities	for	Assessment	and	Therapy

High-level	sports	medicine	has	recognized	that	rehabilitation	programs	should
be	designed	to	include	a	proprioceptive	component.	This	component	would
address	cognitive	programming	and	brainstem	activity	to	promote	dynamic	joint
and	functional	stability.	Given	what	is	understood	about	the	trigeminal	nerve,	as



well	as	the	muscles	of	the	dentomandibular	complex	that	it	affects	and	the	pain
symptoms	individuals	experience	as	a	result	of	abnormal	forces	in	this	area,
dentistry	can	embrace	assessment	and	therapeutic	modalities	that	complete	a
crucial	task.	They	encompass	afferent	feedback	to	the	brain,	nerve	pathways,	and
neuromuscular	feedback	as	a	means	to	assess	and	relieve	the	causes	of	an
individual's	pain	and	provide	a	long-term	foundation	of	health	and	well-being.35	

For	example,	professional	athletes	benefit	from	specialized	doctors,	therapists,
and	trainers.	They	incorporate	a	protocol	of	diagnostics,	treatment,	and
rehabilitation	procedures,	with	a	plan	to	enhance	their	skills	as	professional
healers.	Following	initial	recovery,	athletes	undergo	specific	work	and/	or
therapy	that	enable	them	to	regain	the	fitness	or	health	required	for	normal
function.36	Just	as	an	orthopedist	must	balance	the	rehabilitation	of	a	patient's
muscles,	ligaments,	and	joints	with	the	development	of	a	planned	prosthesis,
dentists	can	approach	rehabilitation	beginning	with	the	most	adaptable	tissues:
the	muscles.	They	then	proceed	to	joint	rehabilitation,	and	they	finalize	therapy
with	dental	treatment	of	the	teeth.	Although	many	problems	with	the	dental
foundation	have	a	chicken	or	the	egg	etiology,	all	therapy	for	dental	foundation
or	bite	imbalance	can	be	approached	comprehensively,	dealing	with	all
foundational	elements	in	order	to	achieve	success.	

When	all	the	elements	of	teeth,	muscles,	joints,	neurology,	pain,	and	force
balance	are	addressed,	the	patient	will	have	the	best	chance	for	an	excellent
outcome.	Similar	to	the	proven	modalities	and	methods	of	sports	medicine,	this
process	can	begin	with	imaging	and	assessment	technologies,	along	with
updated	treatment	paradigms.37		Sports	rehabilitation	methods	begin	with	basic
measures	and	progress	through	rehabilitation	with	quantitative	feedback	to
evaluate	physiologic	response	to	therapy.38		By	following	a	similar	functional
progression,	dentists	can	ensure	patients	are	appropriately	responding	to
treatment	and	managing	their	condition.	

This	rehabilitation	approach	is	the	cornerstone	of	a	medical-dental	synergy.	It	is
an	innovative	assessment	and	treatment	technology	now	available	for	dental
practices	called	TruDenta.	It	enables	an	objective	assessment	of	muscle	and
force	dysfunction,	as	well	as	pain	management	through	physical	rehabilitation	of
the	musculoskeletal	physiology.	The	TruDenta	system	is	a	unique	and	complete
combination	of	equipment,	technology,	software,	and	therapeutic	protocols,	all
of	which	have	been	well	developed	and	tested	to	help	achieve	predictable	results
through	straightforward,	conservative	care.
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Chapter	2	Self-Assessment	Quiz

1.	 Clinically	managing	the	conditions	and	symptoms	of	dentomandibular
sensorimotor	dysfunction	is	dependent	upon	which	of	the	following?

a.	Controlling	pain	and	inflammation.

b.	Rehabilitating	the	system	to	normal	function	and	range	of	motion.

c.	Dental	stabilization	of	the	stomatognathic	system.

d.	All	of	the	above.	

2.	 The	forces	between	the	teeth	via	the	musculature	may	be	altered	when
neurology	is	abnormal.

a.	True.

b.	False.

3.	 Treating	dentomandibular	sensorimotor	dysfunction	can	achieve	which	of
the	following?

a.	Pain	relief.

b.	Restoration	of	normal	function	and	range	of	motion.

c.	Both	a	and	b.

d.	None	of	the	above.

4.	 Which	of	the	following	does	not	describe	the	mandibular	or	third	division
of	the	trigeminal	nerve?



a.	A	mixed	nerve	that	conveys	afferent	fibers	and	efferent	fibers	to	the
masticatory	muscles.

b.	Purely	sensory	and	afferent.

c.	Refers	pain	to	other	areas	within	its	branches,	as	well	as	to	other
trigeminal	divisions.

d.	None	of	the	above.

5.	 Dentomandibular	sensorimotor	dysfunction	is	perpetuated	by	which	of	the
following?

a.	Proprioceptive	and	nociceptive	processes.

b.	Referred	pain.

c.	Dental	stabilization.

d.	Both	a	and	b.
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The	treatments	available	for	addressing
temporomandibular	joint	disorders	(TMJ/D),
pain,	and	dysfunction	have	evolved	over	the
years.	The	diagnostics,	accuracy	of	clinical
findings,	and	new	therapeutic	regimens	are	also
enabling	dentists	to	relieve	patients	of
pain.1	There	has	been	a	recent	increase	in	the
understanding	of	the	mechanisms	that	exacerbate
and/	or	cause	pain	in	the	face,	head,	oral
environment,	and	the	joints	and	muscles	in	these
areas.	As	a	result,	dentistry	is	poised	to	embrace
a	new	paradigm	in	the	assessment,	rehabilitation,
and	treatment	of	destructive	force	related	dental
problems.	

These	"foundation"	problems	must	be	addressed
and	controlled	at	the	heart	of	the	problem.	This
involves	the	afferent	signals	from	the	teeth	to	the
trigeminal	cervical	nucleus.	The	trigeminal	cervical	nucleus	is	the	brainstem
pathway	in	the	dentomandibular	area	that	conducts	all	of	the	information
regarding	headache,	head	and	face	pain,	and	TMJ/D-related	pain	to	the	patient's
thalamus	and	on	to	the	cortex.2,3	Therefore,	it	stands	to	reason	that	patients	who
present	with	such	problems	centered	in	the	teeth,	muscles,	joints,	or	trigeminal
cervical	nucleus	can	be	cared	for	by	knowledgeable	dentists	and	realize	the
greatest	opportunity	for	pain	resolution.2-5	

Fortunately,	dentists	now	can	objectively	assess	the	forces	causing	these
problems	and	systematically	treat	and	monitor	their	patients	who	experience
symptoms	of	muscle	and	force	dysfunction.	Research	and	technology	developed
for,	and	proven	effective	in,	disciplines	like	sports	medicine	and	rehabilitation
are	enabling	dentists	to	address	the	patient	population	experiencing	the
debilitating	symptoms	of	dentomandibular	sensorimotor	dysfunction.	In
combination	with	neuroscience	and	systematic	and	objective	assessment/
monitoring,	the	TruDenta	system	allows	a	comprehensive	approach	to	be	applied
to	treatment.6-11	

The	premise	of	the	TruDenta	system	is	to	enable	dentists	to	simply	redirect	the
focus	of	the	examination	processes	and	initial	care	sequences.	In	doing	this,	they
can	address	the	underlying	parafunctional	physiology.12-19	The	evolutionary	and



revolutionary	system	is	built	upon	various	common	concepts.	It	is	based	on	the
concepts	of	occlusion,20-23	dental	anatomy,20	mastication	physiology,	15-20	oral
sensorimotor	function,	3-24	and	the	musculoskeletal	anatomy	and	function	of	the
head	and	neck.20,24,25	The	care	program	also	has	elements	of	the	applied
neurology	of	the	afferent	and	efferent	pathways,	which	are	involved	with
sensation,	proprioception,	pain,	reflex	motor	control,	and	compensatory
adaptations	and	engrams	of	function	and	parafunction.26-29

By	utilizing	the	TruDenta	system,	dentists	can	off	er	their	patients	the
opportunity	to	deal	with	their	symptoms	and	problems	in	a	way	that	assures
them	of	a	pathway	to	long-term	predictable	health	and	dental	stability.	In
addition,	by	addressing	the	problems	at	the	level	of	mechanical	causation	(i.e.,
dental	force	related	conditions),	dentists	can	expand	their	care	to	include
excellent	results	for	many	individuals	with	intractable,	late,	or	end	stage
disorders.	These	may	include	severe	dental	disease,	as	well	as	head	and	neck
pain,	range	of	motion	disabilities,	and	accelerated	aging.	All	of	this	could	be
related	to	dysfunction	and	poorly	healed	injuries.30,31	

Fundamentally,	once	TruDenta	treatments	have	achieved	functional	and
dynamic	optimization,	then	the	mechanical	aspects	of	occlusion	can	be
addressed.	This	rationale	stems	from	the	understanding	that,	generally	speaking,
any	time	there	is	a	need	to	address	a	patient's	symptoms	connected	to	the	dental
foundation,	it	is	in	the	individual's	best	interest	to	have	the	foundation	stabilized
and	balanced.	This	should	occur	prior	to,	or	as	a	part	of,	any	treatment	for	the
problem.	If	any	restorative	treatment	is	needed	for	the	patient,	the	best	possible
outcome	will	reside	in	the	approach	that	builds	a	balanced	foundation	as	the	first
step	to	care.3,15,23,25

•	The	Scientifically	Proven	Components

The	TruDenta®	assessment	and	treatment	system	is	a	complete,	state-of-the-art
system	for	the	assessment,	treatment,	and	management	of	functional,	dynamic
force	imbalances	(Figure	3.1).	These	imbalances	are	assessed	using	a
combination	of	hardware	and	software	that	are	supplemented	by	extensive
clinical	training	and	ongoing	practice	implementation	assistance.	The	equipment
in	the	TruDenta	system	are	all	devices	cleared	by	the	Food	and	Drug
Administration,	and	they	have	been	utilized	in	sports	medicine	rehabilitation	for
over	a	decade.	Physicians	and	dentists	in	hospitals	and	clinics	around	the	globe



utilize	this	equipment	in	the	routine
delivery	of	care.32-34

•	Examinations	and	Histories

As	with	any	diagnostic	and	clinical
treatment	protocol,	the	first	step	in	the
TruDenta	approach	to	patient	care	is
the	examination.	During	the
examination,	the	condition(s)	that	may
be	amenable	to	treatment	are	assessed.
The	TruDenta	system	includes	a	well-
described	and	documented	screening
and	examination	protocol	that	helps	to
identify	those	patients	who	will	be
responsive	to	TruDenta	treatment	and
those	who	will	not.35,36

The	examination	process	includes	a
head	health,	medical,	and	headache	history,	as	well	as	a	pharmacological
assessment.	These	findings	are	combined	with	a	standard	of	care	panoramic
radiographic	examination.37		Thorough	dental,	periodontal,	airway,	orthodontic,
and	occlusal	examinations	are	also	recommended	and	encouraged.	

The	panoramic	radiograph	is	utilized	to	screen	for	many	dental	conditions	that
patients	may	have,	but	for	the	TruDenta	assessment	and	rehabilitation	approach,
it	provides	insight	into	certain	areas	implicated	in	dentomandibular	dysfunctions
and	imbalances	(Figure	3.2).	By	reviewing	the	panoramic	radiograph,	dentists
can	confirm	their	findings.	They	can	also	determine	the	extent	of	the	problems
and	direct	treatment	or	further	test-	mg.	Additionally,	computed	tomography
(CT)	scans	also	may	be	utilized.	

For	example,	screening	may	suggest	the	presence	of	abnormally	shaped	or	sized
mandibular	condyles.	This	condition	may	be	due	to	injury	or	disease	(e.g.,
degenerative	condyles).38		Some	of	the	most	common	causes	for	this
degeneration	include	TMJ	capsule,	arthritis	(i.e.,	osteoarthritis	and	rheumatoid
arthritis),	and	avascular	necrosis	related	to	injury	during	growth.	Other	causes
include	chronic	injury,	microtrauma,	or	rapid	deceleration	injury	(e.g.,



whiplash),	as	well	as	hyperactivity	of	the
muscles	of	mastication.	Additionally,
panoramic	radiographs	and	CT	scans	may
identify	antegonial	notching	of	the	lower
border	of	the	mandible,	which	is	related	to
excessive	activity	in	both	frequency	and
force	of	the	masseters	and	medial	pterygoid
muscles.39		This	is	often	suggestive	of	a
sensorimotor	dysfunction,	which	is	related
to	the	parafunctional	activity	of	clenching
and/	or	grinding.	

Similarly,	mandibular	asymmetries	almost	always	will	establish	an	asymmetrical
mandibular	movement	related	to	unbalanced	mandibular	musculature.	This
occurs	in	both	anatomically	and	in	compensatory	movements.	These	imbalances
and	subsequent	abnormal	development	of	the	mandible	can	result	from
asymmetrical	muscle	function	or	injury,	poor	tongue	position,	airway	disorders,
and/or	dysphagia.	They	can	also	result	from	loss	of	condylar	height	from	injury
of	degenerative	disease,	and/	or	excessive	condylar	size	related	to	neoplasm/
growth	disorder/tumor.40

Many	of	the	root	causes	of	dentomandibular
sensorimotor	dysfunction	also	contribute	to	sleep
disordered	breathing.	The	TruDenta	assessment
evaluation	seeks	to	determine	if	patients	suffer	from
upper	airway	restrictions	caused	by	excessively
large	turbinates,	nasal	polyps,	inflammation	of	the
turbinates	(e.g.,	allergic	reactions	or	infection),
deviated	nasal	septum,	or	other	developmental
constrictions.	All	of	these	constrictions	can	be
related	to	narrow,	V-shaped,	underdeveloped,
asymmetrical,	and/	or	highly	vaulted	palates.	Airway
issues	related	to	dentomandibular	sensorimotor
dysfunction	can	result	in	poor	airflow	or	nasal
breathing	with	resultant	decrease	or	no	production
during	sleep,	poor	sleep	patterns,	poor	tongue
function,	and	dysphagia.	They	can	also	be
accompanied	by	snoring,	sleep	disturbances,
obstructive	sleep	apnea,	as	well	as	poor	vascular



tone	from	endothelial	dysfunction	that	results	in	metabolic	disorders,	mouth
breathing,	and	its	resulting	sequelae	(e.g.,	dry	mouth,	increased	acidity,	in	-
creased	periodontal	infection,	poor	oral	mucosa	and	immune
management).	41	,42	

The	examination	process	also	in	-	eludes	muscle	palpation	(Figures	3.3	and	3.4).
This	involves	locating	trigger	points.	Trigger	points	can	be	latent	or	active,	with
the	latter	causing	pain	and	restricting	motion.	Pain	may	be	merely	annoying,	or	it
may	be	severe,	excruciating,	debilitating,	or	even	paralyzing.	A	latent	trigger
point	restricts	range	of	motion,	and	it	is	usually	experienced	as	stiffness.	Latent
trigger	points	are	painful	when	directly	pressed.43	

Patients	may	be	able	to	indicate	the	location	of	some	active	trigger	points	in	their
head,	neck,	and	shoulders.	However,	it	is	the	latent	trigger	points	that	are	most
often	missed	without	a	thorough	muscle	palpation	examination,	since	direct
pressure	is	required.	The	TruDenta	system	pairs	the	physical	muscle	palpation
examination	with	the	digital	range	of	motion	evaluation.	This	is	because
restricted	motion	indicates	the	presence	of	trigger	points	that	require
rehabilitation.

•	The	Digital	Assessment	Modalities

The	physical	examination	is	supplemented	by	the	objective	findings	from	the
mandibular	range	of	motion	(ROM)	disability,	cervical	range	of	motion
disability	(	digitally),	and	a	digital	force	analysis	(TruDentaScan).	It	is	important
to	note	that	the	ROM	portion	of	the	assessment	process	provides	objective	data
that	speaks	to	the	American	Medical	Association	guidelines	for	the	rating	of	pain
and	disability.	These	TruDenta	assessment	devices	objectively	measure	and
visually	illustrate	the	cause	of	patient	symptoms	as	they	relate	to
dentomandibular	sensorimotor	dysfunctions.	Such	visualization	enhances	patient
acceptance	of	treatment	and	contributes	to	greater	assessment	objectivity	and
treatment	monitoring.	The	TruDenta	examination	of	forces	placed	on	the
masticatory	system	plays	a	large	role	in	determining	the	extent	of	the
sensorimotor	dysfunction.	Abnormal,	excessive,	or	imbalanced	forces	are
reliable	indicators	of	dysfunction	and	injury.

•	Force	Measurement



In	particular,	the	system	uses	T-Scan
digital	force	measurement	technology	to
evaluate	the	amount	and	imbalance	of
forces	during	closure,	at	closure,	and
while	chewing	(Figures	3.5	and	3.6).	The
T-Scan	uses	technology	that	confirms	the
balance	or	imbalance	of	a	patient's	dental
foundation.	The	use	of	these	force
analysis	devices	incorporates	time
resolution	and	plots	of	the	distribution	of
forces	within	the	occlusion.	They	have
also	been	shown	to	be	superior	to	other
methods	for	more	accurately	measuring
occlusal	forces.44-46	

The	T-Scan	facilitates	patient	education
and	screening	during	evaluation.	Its
technology	also	allows	dentists	to	balance
the	dental	foundation	as	patients	proceed
along	the	path	of	rehabilitation	of	the
muscles	and	joints.	The	muscles	must	be
rehabilitated	prior	to,	or	without,	the

rehabilitation	of	the	joints	and	joint	ligaments.	It	is	only	after	this	has	been
achieved	that	further	analysis	and	adjustments	can	be	made	to	the	dentition	to
harmonize	them	for	normal	function.	

For	example,	as	patients	undergo	rehabilitation	and	the	musculoskeletal	system
improves,	dentists	use	the	T-Scan	technology	to	monitor	progress	(Figures	3.7
through	3.9).	Subsequently,	as	needed,	they	make	small	but	significant	changes
to	the	teeth.	Initially,	these	modifications	will	slightly	allow	for	changes	in
proprioceptive	afferent	input	to	the	sensorimotor	system.	Then,	as	the
somatosensory	function	improves,	the	teeth	can	be	brought	more	and	more	into
balanced	function.



•	Range	of
Motion
Assessment

Another
assessment
component	of
the	system	is	the
computerized
TruDentaROM
(Range	of
Motion)
assessment	tool	(Figure	3.10),	which	measures
the	cervical	range	of	motion	as	expressed	in	the
patient's	head	movements	(Figure	3.11).	A

cervical	range	of	motion	disability	can	be	directly	correlated	with	a	mandibular
range	of	motion	disability,	an	imbalance	in	the	dental	foundation,	dysfunction	of
the	jaw,	and	abnormal	neurophysiology	of	the	trigeminal-cervical	sensorimotor
reflex	system.	This	directly	affects	the	proprioceptive	feedback	system	of	the
dental	occlusion,	TMJ,	and	the	muscles	of	mastication.	Measurements	made
with	ROM	devices	have	been	shown	to	be	reliable	in	all	movement	directions
(Figures	3.12	through	3.15),	including	individuals	with	soft	tissue	trauma	from
whiplash.47-49	



Limited	range	of	motion	equates	to	disability.	The	dentist's	ability	to
objectively	measure	the	range	of	motion	of	the
head	atop	the	cervical	spine	greatly	enhances
patient	understanding	of	their	disability.	The	range
of	motion	examination	demonstrates	to	patients
what	is	normal	and	where	their	own	mouth,	head,
and	neck	are	at	the	time	of	examination.	A	normal
opening	for	an	adult	is	53	mm	to	57	mm.	Limited
or	restricted	range	of	motion	(less	than	40	mm)	is	a
reduction	in	an	individual's	ability	for	normal
range	of	movement.50-52		Along	with	opening
movement,	an	individual	should	be	able	to	slide
their	jaw	to	the	left	and	to	the	right	at	least	25	percent	of	their	total	mouth
opening	in	a	syinmetrical	fashion.53	

When	restricted	movement	exists,	an	imbalance	in	the	system	is	present,	and
breakdown	of	that	system	is	likely	to	occur.	In	the	case	of	the	mouth	range	of
opening,	when	an	individual	cannot	open	their	mouth	very	far,	the	muscles
supporting	the	TMJ	are	restricted	due	to	pain,	strain,	inflammation,	swelling,
injury,	disease,	or	another	cause.54,55



The	range	of	motion	measurement	also	includes	a	review	of	the	joint	noises	and
vibrations.	This	is	because	any	noise	in	the	TMJ	s	is	intimately	related	to
restriction	in	the	mandibular	range	of	motion.	Normal	TMJs	do	not	make	sounds
or	have	vibrations.	If	the	joints	are	not	smooth	and/	or	quiet,	this	indicates
dysfunction.56

•	The	Rehabilitation	Modalities

Once	the	condition	is	determined	to	be	amenable	to	TruDenta	therapy	protocols,



patients	receive	a	series	of	treatment	therapies.	These	include	using	a	proprietary
combination	of	frequency,	time,	and	modulation	of	Photobiomodulation	therapy,
therapeutic	ultrasound,	and	microcurrent	to	control	muscle	forces	and	force
balance,	rehabilitate	and	restore	normal	function	and	range	of	motion,	and	reset
engram	patterns	of	pain,	dysfunction,	and	muscle	activity.	Balancing	the
muscles,	joints,	and	teeth,	as	well	as	controlling	the	proprioceptive	feedback
loops,	achieves	normal	function	and	a	stable	foundation.	

The	TruDenta	treatment	modalities	are	well	described	in	textbooks	and	literature
that	specifically	teach	many	of	the	principles	that	underpin	the	foundation	of	the
TruDenta	protocol.	Clinical	trial	outcomes,	which	were	performed	during	the
FDA	clearance	process	of	the	therapeutic	modalities	used	in	the	TruDenta
treatment	plan,	support	its	efficacy.	

The	multiple	TruDenta	treatment	modalities	are	a	proven	combination	of	sports
medicine	rehabilitation	and	advanced	dentistry	techniques.	This	combination	has
been	shown	to	speed	the	healing	of	joints	and	force	related	traumas.6-11	The	TMJ
responds	to	therapies	in	a	similar	manner	as	ankles,	knees,	shoulders,	and	other
joints,	which	are	typically	treated	in	sports	medicine.

•	Therapeutic	Ultrasound

The	goal	of	therapeutic	ultrasound	treatment	is	to
return	circulation	to	sore,	strained	muscles	through
increased	blood	flow	and	heat	(Figure	3.16).
Another	goal	is	to	break	up	scar	tissue	and	deep
adhesions	through	sound	waves.9,57	

Therapeutic	exposure	to	ultrasound	reduces	trigger
point	sensitivity	and	has	been	indicated	as	a	useful
clinical	tool	for	managing	myofacial
pain.9	Additionally,	ultrasound	also	has	been	shown
to	evoke	antinociceptive	effects	on	trigger	points.57

•	Microcurrent	Electrotherapy	Stimulation

Sub-threshold	microcurrent	stimulation	reduces	muscle	spasm	and	referral	pain
through	low	electrical	signal	(Figures	3.17	and	3.18).	It	also	decreases	lactic



acid	build-up	and	encourages	healthy	nerve	stimulation.11-58		In	particular,
microcurrent	electrotherapy	has	been	shown	to	help	increase	mouth	opening
significantly.58

•	Photobiomodulation/Light	Therapy

Photobiomodulation/light	therapy	decreases	pain	and	inflammation,	accelerates
healing	of	muscle	and	joint	tissue	25	to	35	percent	faster	than	usual,	and
reconnects	neurological	pathways	of	nerves	to	the	brain	stem,	thereby	inhibiting
pain	(Figures	3.19	and	3.	20).	7,8,59-61	

Photobiomodulation	therapy,	in	combination	with	electrical	stimulation,	has
been	shown	to	improve	mouth	opening	in	patients	diagnosed	with	TMJ/D.56		It
decreases	pain	by	promoting	the	musculoskeletal	system's	natural	healing	ability.
It	also	promotes	stability	of	the	TMJ.7,8	



•	Manual	Muscle/Trigger	Point	Therapy

Manual	trigger	point	therapy	decreases	and	eliminates	pain	and	tension	in	trigger
points	(Figure	3.21).	This	occurs	as	a	result	of	breaking	up	muscle	knots	and
increasing	blood	flow	in	order	to	decrease	inflammation	and	pain.10	

The	impetus	to	treat	more	than	joint/	jaw	position	and	dental	conditions	in
isolation	comes	from	the	need	for	predictability	and	conservative	care.
Additionally,	direct	care	of	the	musculature,	in	conjunction	with	known	systems
of	jaw	position	and	dental	occlusion,	can	reduce	pain,	speed	recovery	times,
increase	stability,	and	reduce	the	need	for	pharmaceuticals	and	radical	dental



procedures.	

Therefore,	the	TruDenta	rehabilitation
approach	also	includes	a	dentist
monitored	homecare	kit/	deprogrammer
and	intraoral	orthotic	(Figures	3.22	and
3.23).	Overall,	the	TruDenta	assessment
and	rehabilitation	approach	addresses
dental	foundation	problems,	as	well	as

those	associated	with
dentomandibular
sensorimotor	dysfunction,
through	the	development
of	an	appropriate	pathway
to	care.
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Chapter	3	Self-Assessment	Quiz

1.	 Afferent	and	efferent	pathways	are	involved	with	which	of	the	following?

a.	Sensation.

b.	Proprioception.

c.	Engrams	of	function	and	parafunction.

d.	All	of	the	above.

2.	 The	TruDenta	system	was	developed	based	on	common	concepts	in	which
of	the	following	areas?

a.	Occlusion.

b.	Applied	neurology	of	afferent	and	efferent	pathways.

c.	Both	a	and	b.

d.	None	of	the	above.

3.	 Muscle	palpation	involves	locating	latent	and	active	trigger	points	that
could	restrict	range	of	motion.

a.	True.

b.	False.

4.	 Digital	analysis	of	forces	is	performed	using	which	of	the	following
TruDenta	system	components?

a.	Microcurrent.



b.	T-Scan.

c.	Ultrasound.

d.	Low	level	laser.

5.	 Which	of	the	following	is	not	true	about	the	TruDenta	treatment
modalities?

a.	They	have	been	shown	to	speed	the	healing	of	joints	and	force	related
traumas.

b.	They	include	a	proprietary	combination	of	low	level	laser	therapy,
therapeutic	ultrasound,	and	microcurrents.

c.	They	are	devices	cleared	by	the	FDA.

d.	None	of	the	above.	



Life	Changing

Dentistry:

Implications

for	the	TruDenta

Pathway	to	Care

Currently,	dental	patients	can	benefit
from	an	enhanced	level	of	care,	greater
oral	health,	and	overall	well	being.
Those	experiencing	any	of	the	multiple
symptoms	of	dentomandibular
sensorimotor	dysfunction	can	also
benefit	from	dentistry's	ability	to	help
resolve	their	painful	conditions.
Dentists	can	treat	patients	presenting
with	problems	based	in	the	teeth,
muscles	of	the	neck,	head	and	face,	or
jaw	joints.	Therefore,	their	patients	can
experience	relief	and	life-changing
results.1,2		The	TruDenta	system	and
pathway	to	care	enable	the	restoration
of	balance,	functional	harmony,	and
stability	to	a	patient's	dental	foundation
in	a	straight	forward	manner.	

The	TruDenta	care	program	can	treat
many	different	aspects	of	dentomandibular	sensorimotor	dysfunction.	The
program	can	also	treat	the	spectrum	of	disorders	that	are	generally	attributed	to
the	stimulus	and	response	involved	in	the	orofacial,	head,	and	neck	areas	via
applied	neurology	and	musculature.	Such	treatment	is	supported	by	the



TruDenta	approach	of	addressing	the	afferent	signals	from	the	teeth	to	the
trigeminal	cervical	nucleus.	It	also	addresses	those	from	the	brainstem	pathway,
which	conducts	all	of	the	information	regarding	headache,	head	and	face	pain,
and	temporomandibular	joint	disorders	(TMJ/D)	related	pain	to	the	patient's
thalamus	and	on	to	the	cortex.	The	dentomandibular	area	surrounding	the	teeth
and	jaws	is	the	point	at	which	a	substantial	amount	of	the	afferent	control	into
this	pathway	originates.1,2	

As	a	result,	TruDenta	has	numerous	indications	and	applications.	Dentists	can
care	for	individuals	ranging	from	those	suffering	from	headaches	and	migraines
to	those	with	pain	and	limitations.	They	can	also	care	for	patients	ranging	from
those	with	clenching,	grinding,	and	limited	range	of	motion	problems	to
individuals	showing	early	signs	of	tooth	wear	or	evidence	of	imbalance	and	who
need	dental	treatment.	

Temporomandibular-type	pains	are	most	often	associated	with	other	common
pains	and	rarely	present	alone.3		Severe	headaches	or	migraine	are	often	found	as
a	comorbid	condition	along	with	TMJ/D	type	neck,	back,	and	joint	pains.4	
Additionally,	migraine	is	the	most	prevalent	primary	headache	in	individuals
with	TMJ/D.5		Also,	TMJ/D	symptoms	are	more	common	in	those	with
migraine,	tension-type	headaches,	and	chronic	daily	headaches,	compared	to
people	without	headaches.6		Dental	foundation	problems	often	co-exist	with
headache	pain,	whether	chronic	or	episodic.	Therefore,	dentists	have	an
opportunity	to	provide	treatment	to	a	large	number	of	individuals	who	may	not
have	experienced	long	lasting	and	effective	pain	relief	because	the	underlying
cause	of	the	problem	has	not	been	addressed.	The	TMJ/headache	pain
connection	to	dentomandibular	sensorimotor	dysfunction	is	a	logical	basis	on
which	dentists	can	provide	treatment.	In	comparison,	there	are	other	less-obvious
yet	similarly	related	conditions	that	are	equally	demanding	of	TruDenta
treatment.	Individuals	with	hyperextension/	hyperflexion	injuries	of	the	cervical
spine	(i.e.,	whiplash)	often	experience	TMJ/D	symptoms,	internal	derangement,
effusion,	and	inflammation.7		Individuals	who	suffer	whiplash	also	experience
such	symptoms,	including	jaw	and	neck	pain,	masseter	trigger	points,	and
opening	and	closing	jaw	muscle	hyperactivity.8		Individualized,	patient-focused
therapies	and	rehabilitation	have	been	effective	for	patients	with	debilitating
symptoms	from	whiplash.9		This	suggests	that	the	TruDenta	strategies	may	be
appropriate	care	for	such	individuals.	



Patients	experiencing	orofacial	and	dentomandibular	pain	as	a	result	of	dental
treatments	can	also	benefit	from	TruDenta	treatment.	Orthodontic	patients	may
complain	of	TMJ/D	pain	that	requires	resolution	either	during	or	after
treatment.10		When	there	is	a	risk	of	flare-ups	of	persistent	periapical	lesions
following	endodontic	treatment,	patients	may	experience	painful	exacerbations
when	eating	and	tooth	brushing.11		Due	to	the	fact	that	the	areas	affecting	this
patient	pool	are	directly	tied	to	the	trigeminal	cervical	nucleus,	TruDenta
treatment	may	be	beneficial	in	helping	to	relieve	their	pain.	

Additionally,	prosthodontic	care	also	may	benefit	preoperatively	and
postoperatively	from	TruDenta	treatment.	This	includes	full-mouth
reconstruction,	cosmetic	prosthodontics	procedures,	dentures,	and	implant-
supported	therapy.

•	The	TruDenta	Rehabilitation	Process

The	TruDenta	treatment	programs,	procedures,	and	patient	care	enable	dentists
and	their	teams	to	bring	"in	house"	the	majority	of	conservative	musculoskeletal
care.	This	pathway	to	care	can	be	equally	directed	to	pain,	headache,	and
migraine,	or	to	the	degenerative	sensorimotor	dysfunction	that	destroys	the
dentition.	Overall,	TruDenta	therapies	are	applied	to	patients	with	many	types	of
dentomandibular	sensorimotor	dysfunction	and	force	imbalances	in	the	dental
foundation.	





The	TruDenta	pathway	to	care	incorporates
four	parts.	These	include	an	in-office
rehabilitation	treatment,	a	rehabilitation
orthotic,	home	care	system	for	patient	use,	and
dental	force	management	through	occlusal
adjustment	procedures.	The	use	of	all	or	some
of	these	components	is	determined	by	the
patient's	assessment	and	level	of	care	for	which
they	are	treatment	planned.	Patients	can	be
classified	into	one	of	four	levels,	depending	on
assessment	findings	(Table	4.1).No	matter
which	treatment	level	patients	may	be
classified	as,	the	goal	is	to	restore	balance,
functional	harmony,	and	stability	to	the
patient's	dental	foundation	in	the	most	effective
and	time	efficient	manner.	Balance	is	restored
prior	to	initiating	dental	treatment,	since
periodontal	treatments	or	any	other	dental
procedures	on	a	balanced,	stable	dental
foundation	result	in	longer	lasting	and	more
predictable	outcomes.12-14	The	need	for
restorative	dentistry	is	then	determined,	if
appropriate,	in	a	system	of	balance	and
stability.	This	allows	the	patient	to	proceed
with	dental	treatment,	which	will	be	more
predictable	and	can	be	accomplished	at	a
comfortable	pace,	without	the	urgency	of	pain.	

Every	patient	is	different	and	requires
personalized	and	individualized	treatment,	so
some	patients	may	respond	quickly	and	others
within	a	few	weeks.	The	patient	who	presents	with	an	acute	problem	may
proceed	quickly	through	rehabilitation	to	dental	restoration.	However,	patients
with	limited	range	of	motion	in	the	mandible	or	cervical	spine	will	require	more
time	to	rehabilitate	the	musculature	and	reduce	pain	and	disability	prior	to	dental
restoration.	

TruDenta	therapy	or	treatment	appointments	are	comprised	of	several	different
and	synergistic	treatment	modalities	(Table	4.2).	These	include	therapeutic



ultrasound,	transcutaneous	electrical	stimulation,	and	low	level	laser	therapy
(Figures	4.1	through	4.3).	All	of	these	treatments	provide	predictable	results
through	straightforward,	conservative	care.	The	modalities	are	usually	all
utilized	in	a	specific	sequence,	with	specific	settings	and	treatment	times.
Typical	therapy	protocol	is	most	appropriate	and	successful	when	it	progresses
sequentially	through	pain	control,	restoring	range	of	motion,	neuromuscular
retraining,	and	return	to	normal	function.15,16		As	the	dentist	begins	to	balance
the	occlusion,	they	proceed	by	balancing	the	forces	applied	to	the	teeth	around
the	dental	arch,	using	both	additive	and	subtractive	procedures.	This	creates	and
develops	a	balanced	foundation	through	the	rehabilitation	process.	The	T-Scan
for	analyzing	dental	force	imbalances	is	used	in	this	process	to	evaluate
numerous	characteristics.	These	include	centric	occlusion,	right	and	left	lateral
disclusion,	protrusion,	hindrances	to	closure,	balance	during	closure	and	at	full
closure,	and	disclusion	locations	(e.g.,	canines,	group,	posterior,	incisors,	etc.).	



•	Realizing	Life	Changing	Results

Patients	suffering	with	obvious	pain	symptoms	appreciate	it	when	dentists	and
healthcare	providers	are	primarily	concerned	about	enhancing	their	quality	of
life.	They	do	this	by	providing	them	with	an	effective	way	to	relieve	their
pain.17		This	is	especially	true	when	practitioners	first	show	them	where	the	pain
comes	from	and	then	provide	the	means	to	experience	relief.	By	treating	the	pain



first	through	rehabilitation	of	the	dental	foundation	to	a	healthy	state,	restorative
dentistry	can	follow	later.	

Of	course,	it	is	not	uncommon	for	dentists	to	encounter	pain	patients	reluctant	to
commit	to	the	recommended	level	of	care.	However,	presenting	an	''all	or
nothing"	approach	is	counterproductive.	Dentistry	has	embraced	a	phased
approach	to	treatment	in	order	to	help	patients	accept	necessary	care.	In	this
same	manner,	dentists	can	also	propose	that	pain	patients	begin	rehabilitation
somewhere.18	

Although	a	patient	who	opts	for	a	lower	level	of	care	will	most	likely	achieve	a
lesser	result,	doing	so	does	start	them	in	the	right	direction	toward	rehabilitation.
For	example,	even	just	utilizing	the	orthotic	to	relieve	muscle	firing	can	begin	to
ease	their	pain.19		Additionally,	while	only	one	or	two	therapy	appointments	may
not	achieve	long-term	results,	they	can	be	palliative.	Care	during	these
appointments	can	build	trust	in	the	process	and	eventually	lead	to	a	commitment
to	the	entire	rehabilitation	process.20

The	TruDenta	rehabilitation	process	outlined	for	each	patient	level	classification
provides	the	most	effective	and	efficient	way	to	restore	dental	foundation
balance	and	achieve	the	ideal	results.	This	rehabilitation	approach	dedicates	the
appropriate	time	and	frequency	of	each	therapeutic	modality	to	patients,
depending	on	the	extent	of	injury	and	degree	to	which	their	condition	has
become	chronic.	These	rehabilitation	processes	have	been	clinically	proven	in
sports	medicine,	and	additional	clinical	research	will	confirm	the	validity	and
efficacy	of	the	respective	therapeutic	protocols.	

Based	on	what	is	now	understood	about	the	mechanisms	that	exacerbate	and/	or
cause	pain	in	the	face,	head,	oral	environment,	and	the	joints	and	muscles	in
these	areas,	dentists	can	now	truly	offer	life	changing	treatments.	By	following
the	TruDenta	pathway	to	care,	dentists	and	their	team	members	can	assess,
rehabilitate,	and	treat	destructive	force	related	dental	problems.	With	the
TruDenta	system,	they	can	also	manage	the	overall	health	and	well-being	of
their	patients.



References

1.	 Bogduk	N.	The	neck	and	headaches.	Neural	Clin.	2004	Feb;22(1):151-71,
vii.

2.	 Sessle	BJ.	Mechanisms	of	oral	somatosensory	and	motor	functions	and
their	clinical	correlates.	J	Oral	Rehabil.	2006	Apr.	33(4):243-61.

3.	 Plesh	O,	Adams	SH,	Gansky	SA.	Temporomandibular	joint	and	muscle
disorder-type	pain	and	comorbid	pains	in	a	national	US	sample.	J	Orofac
Pain.	2011	Summer;25(3):190-8.

4.	 Plesh	O,	Adams	SH,	Gansky	SA.	Self-reported	comorbid	pains	in	severe
headaches	or	migraines	in	a	US	national	sample.	Headache.	2012	Jun;52(
6)	:946-56.	

5.	 Franco	AL,	Goncalves	DA,	Castanharo	SM,	Speciali	JG,	Bigal	ME,	Cam
paris	CM.	Migraine	is	the	most	prevalent	primary	headache	in	in	dividuals
with	temporomandibular	disorders.	J	Orofac	Pain.	2010	Sum
mer;24(3):287-92.	

6.	 Goncalves	DA,	Bigal	ME,	Sales	LC,	Camparis	CM,	Speciali	JG.	Headache
and	symptoms	of	temporomandibular	disorder:	and	epidemiological	study.
Headache.	2010	Feb;50(2):231	-41.	[Epub	2009	Sep.	14]

7.	 Garcia	R	Jr,	Arrington	JA.	The	relationship	between	cervical	whiplash	and
temporomandibular	joint	injuries:	an	MRI	study.	Cranio.	1996	Jul;
14(3):233-9.

8.	 Friedman	MH,	Weisberg	J.	The	craniocervical	connection:	a	retrospective
analysis	of	300	whiplash	patients	with	cervical	and	temporomandibular
disorders.	Cranio.	2000	Jul;18(3):163-7.

9.	 DeCarto	AA.	Rehabilitation	approach	to	treatment	of	whiplash-associated
disorder.	J	Amer	Chiro	Assoc.	2006	Aug;43(	6):6-12.

10.	 Michelotti	A,	Iodice	G.	The	role	of	orthodontics	in	temporomandibular



disorders.	J	Oral	Rehabil.	2010	May;37(6):411	-29.	Epub	2010	Apr	9.

11.	 Yu	VS,	Messer	HH,	Yee	R,	Shen	L.	Incidence	and	impact	of	painful
exacerbations	in	a	cohort	with	post-treatment	persistent	endodontic	lesions.
J	Endod.	2012	Jan;	38(1):41-6.

12.	 Dawson	P.	Functional	Occlusion:	From	TM]	to	Smile	Design.	Canada:
Mosby,	Inc.;	2007.

13.	 Hess,	LA.	The	relevance	of	occlusion	in	the	golden	age	of	esthetics.	Inside
Dent.	2008:38-44.

14.	 McNeill	C.	Occlusion:	what	it	is	and	what	it	is	not.	J	Calif	Dent	Assoc.
2000	Oct;28(10):748-58.

15.	 Chapman	BL,	Liebert	RB,	Lininger	MR,	Groth	JJ.	An	introduction	to
physical	therapy	modalities.	Adolesc	Med	State	Art	Rev.	2007	May;l8(1):
11-23.

16.	 Cates	W,	Cavanaugh	J.	Advances	in	rehabilitation	and	performance	test
ing.	Clin	Sports	Med.	2009	Jan;28(1):63-76.

17.	 Petrie	KJ,	Frampton	T,	Large	RG,	Moss-Morris	R,	Johnson	M,	Meechan	G.
What	do	patients	expect	from	their	first	visit	to	a	pain	clinic?	Clin	J	Pain.
2005	Jul-Aug;21(4):297-301.

18.	 Eubank	JB.	Phased	treatment	for	complete	dentistry.	Dent	Today.	2008
Jun;27(6):68,	70,	72-3.

19.	 Attanasio	R.	Intraoral	orthotic	therapy.	Dent	Clin	North	Am.	1997
Apr;41(2):309-24.

20.	 Levin	RP.	Developing	lifetime	relationships	with	patients:	strategies	to
improve	patient	care	and	build	your	practice.	J	Contemp	Dent	Pract.	2008
Jan	1;9(1):105-12.



Chapter	4	Self-Assessment	Quiz

1.	 Which	of	the	following	are	part	of	the	TruDenta	approach	for	treating
dentomandibular	sensorimotor	dysfunction?

a.	Addressing	the	afferent	signals	from	the	teeth	to	the	trigeminal	cervical
nucleus.

b.	Restoring	balance,	functional	harmony,	and	stability	to	a	patient's	dental
foundation.

c.	Both	a	and	b.

d.	None	of	the	above.

2.	 What	type	of	patient	may	be	amenable	to	TruDenta	treatments?

a.	Individuals	experiencing	chronic,	severe	headaches	or	migraine.

b.	Individuals	in	need	of	prosthodontic	care.

c.	Individuals	with	debilitating	symptoms	from	whiplash.

d.	All	of	the	above.

3.	 According	to	TruDenta	treatment	protocol,	when	is	balance	restored	to	the
dental	foundation?

a.	Prior	to	initiating	restorative	dental	treatment.

b.	After	completing	restorative	dental	procedures.

c.	Whenever	necessary.

d.	All	of	the	above.



4.	 Which	of	the	following	is	not	characteristic	of	TruDenta	therapy?

a.	Therapy	is	comprised	of	several	different	and	synergistic	treatment
modalities.

b.	The	same	therapeutic	modalities	are	used	for	all	patients,	regardless	of
symptoms.

c.	Therapeutic	modalities	are	used	in	a	specific	sequence,	with	specific
settings	and	treatment	times.

d.	None	of	the	above.

5.	 Which	of	the	following	are	monitored	throughout	the	TruDenta	treatment
process?

a.	Pain	symptoms.

b.	Trigger	point	tenderness.

c.	Mandibular	range	of	motion.

d.	All	of	the	above.



Shifting	the

Paradigm	to	

Enhance	Oral

Health	and

Headache	Care

Effectiveness

Treatments	for	temporomandibular	joint	disorders	(TMJ/D),	pain,	and
dysfunction	have	evolved	over	the	years.	Advanced	diagnostics,	clinical	research
findings,	and	new	therapeutic	regimens	have	enabled	dentists	to	relieve	patients
of	their	painful	conditions.1		As	a	result,	now	is	the	time	for	dentistry	to	embrace
a	new	paradigm	in	the	assessment,	rehabilitation,	and	treatment	of	destructive
force	related	dental	problems,	including	headache	pain.	The	association	between
oral	and	systemic	diseases	has	taken	center	stage	in	dentistry	and	medicine.
Dentists	and	their	staff	are	poised	to	serve	as	the	first	line	of	intervention,	or	as	a
collaborate	partner,	in	the	assessment	and	rehabilitation	of	dentomandibular
sensorimotor	dysfunction	symptoms.2		Related	to	the	stimulus	and	response
involved	in	the	orofacial	area,	head,	and	neck	via	applied	neurology	and
musculature,	dentomandibular	sensorimotor	dysfunction	involves	painful
conditions,	such	as	headaches,	TMJ/D,	clenching,	and	other	problems.3	

Uniting	these	conditions	is	the	effect	of	unbalanced	or	overloaded	muscle	forces
in	relation	to	sensorimotor	and	somatosensory	proprioceptive	or	nociceptive
physiology.4		Managing	these	problems	depends	upon	pain	and	inflammation
control,	rehabilitation	of	the	system	to	normal	function	and	range	of	motion,	and



orthopedic,	orthodontic,	and	dental
stabilization	of	the	stomatognathic
system.	Similar	to	the	proven	modalities
and	methods	used	for	years	in	sports
medicine,	this	process	can	begin	with
imaging	and	assessment	technologies,	as
well	as	updated	treatment	paradigms.5	
Today's	headache	and	chronic
dentomandibular	pain	sufferers	want
such	an	approach.	Research	has
demonstrated	that	most	patients	who	are
presenting	for	the	first	time	for	treatment
of	pain	expect	an	explanation	of	their
condition,	or	to	obtain	an	improved
understanding	of	their	pain	problem.6	
For	such	individuals,	the	most	common
satisfying	outcome	is	relief	or	control	of
pain.	

That	is	essentially	the	cornerstone	of	the
TruDenta	approach	to	treating	and	managing	dentomandibular	sensorimotor
dysfunction,	along	with	pain	in	the	greater	head,	neck,	and	orofacial	area.	By
first	restoring	the	dynamic	soft	tissue	system	and	ensuring	its	proper	function,
TruDenta	creates	a	pathway	for	subsequent	predictable	hard	tissue	adjustment,	if
necessary.	This	is	regardless	of	the	occlusal	philosophy	that	a	dentist	follows,
and	it	is	in	order	to	achieve	the	proper,	balanced	results	and	health	and	well-
being.	

The	TruDenta	system	enables	dentists	to	objectively	assess	and	predictably	treat
dental	force	related	conditions.	It	enables	them	to	actually	show	patients	the
potential	causes	of	their	symptoms	and	provide	measurable	results	after	a	single
treatment.	The	combination	of	objective	assessment	and	coordinated	therapies
enables	dentists	and	their	team	members	to	provide	solutions	to	patients	that
measurably	improve	their	lives.	

Additionally,	the	TruDenta	methods	are	unique	in	their	approach	to	dental	force
management.	Although	treating	TMJ/D	related	issues	is	one	aspect	of	addressing
dentomandibular	sensorimotor	dysfunction,	it	is	not	the	primary	focus	of	the
TruDenta	assessment	and	rehabilitation	approach.	The	first	step	in	dynamic	and



functional	correction	is	the	re-establishment	of	soft-tissue	support	and	the
adaptive	mechanism.	By	doing	this,	the	TruDenta	protocol	helps	to	enable
dentists	to	establish	the	foundation	for	predictability	and	stability	of	subsequent
mechanical	treatments	(ie,	restorations).	Without	a	combination	approach,	the
body	won't	be	truly	balanced	and	comfortable	through	all	of	the	uses	of	the
mouth.	

By	rehabilitating	the	musculoskeletal	system,	the	TruDenta	system	enables	an
objective	assessment	of	muscle	and	force	dysfunction,	as	well	as	pain
management.	The	equipment,	technology,	software,	and	therapeutic	protocols
have	been	well	developed	and	tested	to	provide	predictable	results	through
straightforward,	conservative	care.	Many	of	the	technologies	and	treatment
modalities	used	in	the	TruDenta	system	were	originally	developed	to	treat
injuries	to	the	muscles,	nerves,	ligaments,	and	tendons	of	professional	athletes.
Many	of	the	issues	associated	with	dental	force	and	dentomandibular	function
are	similar.	Due	to	this	fact,	the	expertise	of	dental	practitioners	has	been
combined	with	sports	medicine	technology	as	part	of	the	TruDenta	treatment
methods.	

The	success	of	the	TruDenta	system	rests	in	the	combination	of	the	proven
modalities	used	at	specific	times,	in	certain	measures,	and	at	certain	frequencies.
When	followed	properly	in	appropriately	assessed	chronic	headache	and
migraine	patients,	the	protocol	has	been	more	than	93	percent	successful,
according	to	current	users.	

Providing	patients	with	comprehensive	and	modern	treatments	distinguishes
dentists	from	other	practices.	It	enables	the	entire	dental	team	to	derive	personal
satisfaction	from	such	life	changing	dentistry.	According	to	the	American	Dental
Association,	dentists'	expertise	lies	not	only	in	treating	the	teeth	and	gingival
tissues,	but	also	in	caring	for	the	muscles	of	the	head,	neck,	and	jaw,	as	well	as
the	nervous	system	of	the	these	areas.7	Assessing	and	treating	patients	who
suffer	from	the	symptoms	of	dentomandibular	sensorimotor	dysfunction	further
distinguishes	dentists	from	those	who	merely	provide	dental	restorations.
Additionally,	the	dental	profession	has	reached	a	time	in	which	an	increasing
number	of	educated	dental	patients	choose	practices	because	they	are	seeking
more	personalized	and	attentive	care.	Incorporating	customizable	rehabilitative
services	such	as	TruDenta	that	convey	respect	for	the	individual's	well-being
may	increase	the	likelihood	that	patients	will	pursue	that	practice.8	



The	number	of	patients	who	make	this	choice	could	be	significant.	It	is	estimated
by	those	professionals	already	using	the	system	that	the	potential	patient	pool	of
individuals	needing,	desiring,	and	who	could	benefit	from	the	type	of	care	and
rehabilitation	provided	through	the	TruDenta	system	is	approximately	50	percent
of	a	practice's	existing	patients.	

The	shifting	paradigm	is	gaining	momentum.	Technological	innovations	are
transforming	dentistry	and	emphasizing	its	inherently	preventative	and
therapeutic	objectives.	A	few	of	these	innovations	include	programs,	systems,
and	technologies	such	as	TruDenta,	which	are	designed	to	establish	normal
function	and	relieve	painful	symptoms.	By	using	such	technologies,	including
the	TruDenta	system,	dentists	can	provide	to	their	patients	a	solution	and
pathway	to	care	that	is	based	on	a	framework	of	objective	assessment	and
intervention.
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Chapter	5	Self-Assessment	Quiz

1.	 According	to	this	chapter,	what	are	patients	seeking	when	they	choose	a
dental	practice?

a.	More	personalized	and	attentive	care.

b.	An	explanation	of	their	condition.

c.	Relief	or	control	of	pain.

d.	All	of	the	above.

2.	 Which	of	the	following	has	resulted	from	advanced	diagnostics,	clinical
research	findings,	and	new	therapeutic	regimens	for	dentistry?

a.	Dentists	can	help	to	relieve	patients	of	their	painful	conditions,	including
headaches.

b.	Dentistry	can	forgo	assessing,	rehabilitating,	and	treating	de	structive
force	related	dental	problems,	including	headache	pain.

c.	Dentists	can	use	a	single	approach	to	providing	patient	care.

d.	Both	a	and	b.

3.	 What	may	dentists	expect	to	experience	after	incorporating	a	system	for
objectively	assessing	and	treating	dentomandibular	sensorimotor	dys
function	problems?

a.	A	possible	increase	in	the	likelihood	that	patients	will	pursue	that
practice.

b.	An	estimated	93	percent	success	rate	in	assessing	and	treating	patients
with	chronic	headache	and	migraine	pain.



c.	Both	a	and	b.

d.	None	of	the	above.

4.	 Headaches,	TMJ/D,	and	clenching	are	united	by	which	of	the	following?

a.	Unbalanced	or	overloaded	muscle	forces.

b.	Somatosensory	proprioceptive	physiology.

c.	Nociceptive	physiology.

d.	All	of	the	above.

5.	 Which	of	the	following	is	not	a	step	in	the	management	of	dentoman
dibular	sensorimotor	dysfunction?

a.	Controlling	inflammation.

b.	Rehabilitating	the	system	to	normal	function	and	range	of	motion.

c.	Dental	stabilization	of	the	stomatognathic	system.

d.	None	of	the	above.



Self-Assessment	Quiz	Answers

Chapter	1

1:	a
2:	c
3:	d
4:	c
5:	b

Chapter	2

1:	d
2:	a
3:	c
4:	b
5:	d

Chapter	3

1:	d
2:	c
3:	a
4:	b
5:	d

Chapter	4

1:	c
2:	d
3:	a
4:	b
5:	d



Chapter	5

1:	d
2:	a
3:	c
4:	d
5:	d
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