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Body	Chart
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Subjective	History
• 38	y/o	female	with	chronic	episodic	neck	pain	

on/off	for	10	years
• Recent	episode	after	sleeping	awkwardly	on	

couch	
• Previous	episodes	(3-4x	per	yr),	typically	last	1-

2	days.	Current	episode	2	weeks	no	
improvement

• Slightly	more	intense	than	previous	episodes.	
Episodes	appear	to	be	lasting	longer	and	
occurring	more	frequently

• Was	a	collegiate	gymnast,	previously	involved	
in	2	low-speed	MVAs	as	teenager

• Neck	Disability	Index	=	32%	perceived	
disability
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Screening	and	Outcome	Measures

• Medical	History	Form
• Pain	Diagram
• Neck	Disability	Index	(NDI)
• Patient	Specific	Functional	Scale	(PSFS)
• Numeric	Pain	Rating
• Fear-Avoidance	Belief	Questionnaire	(FABQ)
• Global	Rating	of	Change	(GROC)
• Impact	of	Event	Scale
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Neck	Disability	Index	(NDI)

Reliability	=	.89
MCID	=	5-7	Points
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Numeric	Pain	Rating	Scale

ICC	=	.61
MCID	=	2	Points



VOMPTI	2017-18	Hartstein/Lievre

For	Individual	Study	by	Enrolled	Students		
Other	Use	Prohibited 4

Orthopaedic	Manual	Physical	Therapy	Series	2017-2018																																																															www.vompti.com

FABQ
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• Symptom	Behavior:
– Constant	L	sided	mid	and	lower	cervical	spine	
low	grade	dull	ache	with	occasional	
sharp/stabbing/catching	with	movement

– Intermittent	L	scapular	deep	ache
• Symptoms	related	
• Works	full	time	as	administrative	assistant,	
still	working

• Aggs:	prolonged	sitting	(45-60	mins),	
driving,	computer	work,	turning	head	to	
back	up	car,	describes	end	range	
movements

• Eases:	frequent	changes	of	position,	
previously	self	manipulation	would	help,	
but	not	this	episode
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Constant	low	grade	ache,	not	interfering	with	work	function,	full	
ADLs	

Requires	prolonged/sustained	positioning	to	provoke,	eases	
with	position	changes,	intermittent	referral
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?

What	drives	a	mechanical	dysfunction?
- Hypomobility
- Hypermobility/Stability
- Degenerative	Cascade
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Referral	Patterns	(1959!)

Cloward’s Areas:	Discogenic scapular	referral	=	Somatic	Pain
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Cervical	Intervertebral	Disc	(IVD)
• Fibrocartilagenous joint	between	
adjacent	cervical	vertebral	bodies

• Shares	passive	control	of	
movement	with	U-Jt and	Z-Jt

• Nucleus	Pulposus
– Buffer	to	axial	compression	in	
distribution	of	compressive	forces

• Annulus	Pulposus
– Acts	to	withstand	tension	within	the	
disc

• Research	indicates	some	
innervation	to	periphery	of	the	
annulus	
– Sinuvertebral Nerve	and	branch	from	
symptathetic chain
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Facet	Referral	Pattern:	Dwyer,	et	al.



VOMPTI	2017-18	Hartstein/Lievre

For	Individual	Study	by	Enrolled	Students		
Other	Use	Prohibited 9

Orthopaedic	Manual	Physical	Therapy	Series	2017-2018																																																															www.vompti.com

Facet	Diagnostic	Block	- Symptomatics
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Cervical	Zygapophyseal (Facet)	Joints
• Synovial	joints	covered	with	hyaline	

cartilage
• Superior	Facets

– Face	Superior,	Posterior	and	Medially
• Inferior	Facets

– Face	Inferior,	Anterior	and	Laterally
• Orientation

– 45	deg from	Transverse	Plane	
• Upper	closer	to	35	deg and	Lower	closer	to	65	deg

• Plane	facilitates	Flexion/Extension
• Prevents	rotation	or	SB	without	both	

occurring	to	some	degree	together
• Highly	innervated	by	Medial	Branch	of	

Posterior	Primary	Rami	and	Recurrent	
Meningeal/Sinuvertebral Nerve	
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What	Muscular	Referral	Is	This?
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Cervical	Objective	Examination
• Observation/Postural	Assessment/Functional	Testing
• Shoulder	and	Thoracic	Clearing
• Cervical	AROM/PROM/Resisted	Testing
• Compression/Distraction
• Neurological	Testing

– Segmental	
– Central

• PA	Provocation	Testing
• Biomechanical	Examination

– Cervical	PPIVMs
– Cervical	PAIVMs
– Thoracic	Screening
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Common	Postural	Presentation

• What	do	you	see?
– Head	Posture?
– Cervical	Lordosis?
– Upper	Cervical	Spine?
– Cervicothoracic Junction?
– Shoulder	rotation?
– Ribcage	positioning?

• What	muscles	become	
shortened	and	hypertonic?

• What	muscles	become	
lengthened	and	hypotonic?
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Upper	Quarter	Crossed	Syndrome
Vladimir	Janda,	MD,	DsC

• Tight/Overactive
– Levator Scapulae
– Upper	Trapezius
– SCM
– Pectoralis
Major/Minor

– Anterior/Middle	
Scalene

– Latissimus Dorsi
– Subscapularis

• Weak/Underactive
– Middle/Lower	
Trapezius

– Serratus Anterior
– Rhomboids
– Supraspinatus,	Teres
Minor

– Posterior	Deltoid
– UE	Extensors
– Deep	Cervical	
Flexors
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Cervical	Objective	Examination
• Observation/Postural	Assessment/Functional	Testing
• Shoulder	and	Thoracic	Clearing
• Cervical	AROM/PROM/Resisted	Testing
• Compression/Distraction
• Neurological	Testing

– Segmental	
– Central

• PA	Provocation	Testing
• Biomechanical	Examination

– Cervical	PPIVMs
– Cervical	PAIVMs
– Thoracic	Screening
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Shoulder	Clearing

(-)
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Thoracic	Spine	Clearing

• Deep	Breath	In/Out

(-)
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Cervical	Objective	Examination
• Observation/Postural	Assessment/Functional	Testing
• Shoulder	and	Thoracic	Clearing
• Cervical	AROM/PROM/Resisted	Testing
• Compression/Distraction
• Neurological	Testing

– Segmental	
– Central

• PA	Provocation	Testing
• Biomechanical	Examination

– Cervical	PPIVMs
– Cervical	PAIVMs
– Thoracic	Screening
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Cervical	Scan
Selective	Tissue	Testing

• Active	ROM:	assesses	the	patient’s	ability	to	move	and	their	
perception	of	acuity

• Passive	ROM	and	over-pressure:	at	the	end	of	each	active	motion	
to	assess	end	feel
– Pain	experienced	prior	to,	at	or	after	resistance	helps	determine	
acuity

• Resisted	isometrics:	tested	in	their	lengthened	position	(if	no	
pain	with	over-pressure)	otherwise	tested	in	neutral
– Graded	as

• Painless
• Painful
• Strong
• Weak
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Cervical	ROM	Assessment

• Active	ROM:
– Rotation
– Flexion

• Cervicothoracic Flexion
• Mid-Cervical	Flexion

– Extension
– Side	bending	

• Combined	Motions
– SB	with	flexion	or	extension
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Cervical	ROM	Assessment
• Allow	patient	to	move	in	natural	posture	(no	cueing)
• Observe	quality	and	quantity
• Look	for	compensation	strategies

– Flexion:	CV	region	in	extension,	jaw	opening	
– SB:	rotation,	shoulder	shrug
– Rotation:	SB,	thoracic	rotation,	flexion	of	mid	cervical
– Extension:	CV	extension	and	CTJ	flexion

• OVERPRESSURE when	appropriate
– Quantity,	Quality,	End	Feel,	Symptom	Provocation

• Change	posture	and	re-assess	movement
– Does	motion	change	in	quality	or	quantity?
– Is	there	a	decrease	in	pain?	(pt buy	in)
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• Increased	thoracic	kyphosis	related	to	increased	
FHP

• Increased	FHP	significantly	associated	with	
decreased	cervical	ROM
– Cervical	flexion
– Mid	cervical	rotation
– Not	upper	cervical	rotation	(CFRT)
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Cervical	ROM	Assessment
• Does	ROM	quantity	change	in	non	weight	
bearing?
– Potential	stability/motor	control	problem

• Does	ROM	increase	when	you	unweight	the	
shoulder	girdle?
– Potential	muscle	restriction

• Rotation	and	SB	limited	to	the	same	side
– Potential	Mid	cervical	restriction

• Rotation	and	SB	limited	opposite	sides
– Potential	Upper	cervical	restriction
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Cervical	ROM	Assessment

• Rotation
– Most	provocative	movement

• Most	likely	to	reproduce	VBI	s/s

– Assessing	quantity	and	quality
• Noting	deviations	and	compensation	esp with	SB

– Splinting	with	hx of	trauma	may	indicate	
fracture	of	the	dens	esp hyperextension	injury

• Require	medical	referral	immediately
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Cervical	ROM	Assessment
• Flexion

– CT	flexion:	CV	flexion	
then	bring	chin	to	the	
chest

• Nuchal	ligament	tightens	
and	limits	motion	through	
rest	of	mid	cervical	spine

– Mid	cervical	flexion:	FHP	
with	CV	extension	which	
slackens	nuchal	ligament	
allowing	flexion	from	
C2/3-C6-7

• Typically	not	limited,	but	
often	pain	provoking
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Cervical	ROM	Assessment

• Extension

– Mid	cervical:	CV	extension,	
bring	back	of	head	towards	
the	spine	

• Chronic	FHP	may	see	flexion	
at	the	CT	junction	
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Cervical	ROM	Assessment

• Side	bending
– Assess	quantity	and	quality
– Axis	of	rotation	should	be	
through	the	mouth	for	mid	
cervical	

– Most	useful	for	mid	cervical	
pathology

• Loss	of	motion	usually	indicates	a	
need	for	a	biomechanical	exam
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Combined	Motions

Extension	+	L	SB Flexion	+	L	SB

(+)
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Cervical	ROM	Assessment

• Active	ROM:
– Rotation
– Flexion

• Cervicothoracic Flexion
• Mid-Cervical	Flexion

– Extension
– Side	bending	

• Combined	Motions
– SB	with	flexion	or	extension
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Cervical	Objective	Examination
• Observation/Postural	Assessment/Functional	Testing
• Shoulder	and	Thoracic	Clearing
• Cervical	AROM/PROM/Resisted	Testing
• Compression/Distraction
• Neurological	Testing

– Segmental	
– Central

• PA	Provocation	Testing
• Biomechanical	Examination

– Cervical	PPIVMs
– Cervical	PAIVMs
– Thoracic	Screening
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Compression

(-)
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Distraction

(-)
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Distraction	in	Flexion	vs.	Extension

(-)
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Cervical	Compression/Distraction

• Compression
–Neutral	
–Flexion
–Extension

• Distraction
–Neutral	
–Flexion
–Extension
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Cervical	Objective	Examination
• Observation/Postural	Assessment/Functional	Testing
• Shoulder	and	Thoracic	Clearing
• Cervical	AROM/PROM/Resisted	Testing
• Compression/Distraction
• Neurological	Testing

– Segmental	
– Central

• PA	Provocation	Testing
• Biomechanical	Examination

– Cervical	PPIVMs
– Cervical	PAIVMs
– Thoracic	Screening
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Cervical	Provocation	Test

• Central	PA	shear	testing
• Unilateral	PA	shear	
testing
– Helps	to	localize	
segmental	dysfunction

– Pain	provoking
– Can	get	a	sense	of	
segmental	mobility

• Can	be	treatment	
pending	
severity/irritability	

• Assessment	of	Neutral	
Zone

(+)
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END	RANGE

Vs.
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PA	Testing	– Mobility	and	Provocation

Central	PA	Testing

Unilateral	PA	Testing
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Diagnostic	Utility:	PA	Glide	Testing

• Pain	during	segmental	
testing	was	associated	with	
reports	of	neck	pain
– Sensitivity	=	.82			- LR	=	.23
– Specificity	=	.79				+	LR	=	3.9

• Reliability:
– Kappa	=	.14	- .37	(pain)
– ICC	=	.42	- .79	(pain)



VOMPTI	2017-18	Hartstein/Lievre

For	Individual	Study	by	Enrolled	Students		
Other	Use	Prohibited 25

Orthopaedic	Manual	Physical	Therapy	Series	2017-2018																																																															www.vompti.com

Basic	Research	Calculation
Diagnosis	(+) Diagnosis	 (-)

Test	(+) A	(true	positive) B	(false	positive)

Test	(-) C	(false	negative) D	(true	negative)

Specificity	(SpPIN)	=	D/(B+D)
• The	ability	to	rule	in	a	diagnosis	with	a	positive	test

Sensitivity	(SnNout)	=	A/(A+C)
• The	ability	to	rule	out	a	diagnosis	with	a	negative	test

Likelihood	Ratios:		“The	best	statistics	for	summarizing	the	usefulness	of	a	diagnostic	test”

Positive	LR	=	Sensitivity/(1	- specificity)
• Given	a	positive	test	result,	the	increase	in	odds	favoring	the	condition

Negative	LR	=	(1	– sensitivity)/specificity
• Given	a	negative	test	result,	the	decrease	in	odds	favoring	the	condition
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Likelihood	Ratios
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Cervical	Objective	Examination
• Observation/Postural	Assessment/Functional	Testing
• Shoulder	and	Thoracic	Clearing
• Cervical	AROM/PROM/Resisted	Testing
• Compression/Distraction
• Neurological	Testing

– Segmental	
– Central

• PA	Provocation	Testing
• Biomechanical	Examination

– Cervical	PPIVMs
– Cervical	PAIVMs
– Thoracic	Screening
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Mid	Cervical	Biomechanics
• Zygapophyseal Joint

– 45	deg from	horizontal	plane
– Flexion	and	Extension

• Flexion
– IAP	on	SAP:	Superior	and	Lateral	Glide	

• Extension
– IAP	on	SAP:	Inferior	and	Medial	Glide

• Side	Bending
– Extension	of	Ipsilateral Joint	and	Flexion	of	Contralateral	Joint

• Rotation
– Coupled	with	Side	Bending
– Extension	of	Ipsilateral Joint	and	Flexion	of	Contralateral	Joint
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Cervical	Spine	Segmental	Mobility
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Cervical	Spine	Segmental	Mobility
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Mid	Cervical	Spine	Coupling	
Biomechanics

Lateral	Flexion	and	Rotation	occur	in	the	SAME	direction
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Mid	Cervical	Side	Bending

• Ipsilateral osteokinematic rock	with	a	
superior-anterior	glide	of	the	contralateral	
superior	facet	and	an	inferior-posterior	
glide	of	the	ipsilateral facet

• Contralateral	translation	of	the	vertebra	on	
the	disc	

• Inferior-medial	glide	of	the	ipsilateral U-Jt
and	superior-lateral	glide	of	contralateral	U-
Jt

• Composite	curved	translation	results	due	to	
glide/translation	of	Z-Jt,	U-Jt,	and	IVD

• Osteokinematics limited	by	contralateral	
scalenes and	intertransverse ligaments

• Arthrokinematics limited	by	capsule
• Translation	limited	by	IVD
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Coupled	Lateral	Flexion	and	Rotation

• In	oblique	view,	note	
direction	of	plane	of	the	
anterior	facet

• Obliquity	increases	
inferior	to	superior
– C7/T1	=	10	degrees

• More	pure	rotation	and	less	
coupled	lateral	flexion

– C2/3	=	40-45	degrees
• Nearly	equal	rotation	and	
lateral	flexion
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Joint	Assessment

• Neutral	Zone	(amount	
of	movement	before	
resistance)

• Amount	of	Movement
• End	Feel	
• Response	of	
contractile	tissue	
around	the	area
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Cervical	Biomechanical	Exam
• Passive	Physiological	Intervertebral	Mobility	
(PPIVM)
– Assessing	physiological	motion	at	every	segment
– Utilize	sidebending or	rotation	to	assess	segmental	
motion

• Assessed	in	neutral	if	planar	motions	were	limited	and	or	
painful

• Assessed	in	flexion	or	extension	depending	on	quadrant	
results

– What	are	we	looking	for?
• End	Feel	– Stiff	or	Not	Stiff?
• Quantity	of	motion	– compared	to	opp side	and	adjacent	
levels

• Symptom	provocation
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Cervical	PPIVMs	- Sidebending

Neutral Flexion

Extension(+)



VOMPTI	2017-18	Hartstein/Lievre

For	Individual	Study	by	Enrolled	Students		
Other	Use	Prohibited 31

Orthopaedic	Manual	Physical	Therapy	Series	2017-2018																																																															www.vompti.com

Cervical	PPIVMs	- Rotation
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Cervical	Biomechanical	Exam
• Passive	Arthrokinematic Intervertebral	
Mobility	(PAIVM)
– Assessing	accessory	motion	at	the	facet	joints
– Identify	end	feel
– Tested	in	position	of	PPIVM	and	in	plane	of	facet

• Inferior/medial	
– Planar	position

• Both	sides	tested
– Combined	motion

• Assessment	biased	to	one	facet
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Cervical	PAIVMs	- Sidebending

(+)
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• Clinical	Decision	Guide	(CDG)	for	
identification	of	symptoms	from	Facet	Joint
– PA	Testing
– Segmental	palpation
– Extension	+	Rotation	AROM

– SP	=	0.84
– (+)	LR	=	4.94
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• Observation	– mild	FHP,	long/slender	neck,	no	acute	distress
• Increased	tonicity	noted	to	SCM,	scalenes,	upper	traps	and	erector
• ROM:	Full	planar	motions

– (+)	Extension	+	L	SB	Quadrant	with	pain
• Aberrant	movements	noted	with	extension	and	rotation
• Difficulty	staying	in	plane	with	Side-Bending	
• Neuro/Neurodynamic Testing	(-)
• PPIVMs/PAIVMs

– Hypermobility	noted	L	C5/6	with	pain	
– Hypomobility noted	L	C2/3,	C7/T1
– Hypomobility with	pain	T4/5

• Neck	Disability	Index	=	32%	perceived	disability
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Mechanical	Neck	Pain	with	Somatic	
Referred	Pain	(facet)	C5/6

?
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EXPECTATIONS!	Postural	control/correction,	work	
station	ergonomics,	sleep	positioning,	avoidance	of	
self	manipulation,	Imaging	Results?!?

Adjacent	Hypomobilities – C2/3	PPIVM	and	mob,	Mid	T/S	
Mobilization/Manipulation

Deep	Cervical	Flexors,	Mid/Lower	Traps,	Serratus
Anterior,	Cervical	Proprioception

Quality	of	movement,	CCFT,	Cervical	Flexor	
Endurance	Testing,	Upper	C/S	and	T/S	
mobility	testing
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JOSPT	Perspectives	for	Patients
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Postural	control/correction,	work	station	
ergonomics,	sleep	positioning,	avoidance	of	self	
manipulation

Adjacent	Hypomobilities – C2/3	PPIVM	and	mob,	Mid	T/S	
Mobilization/Manipulation

Deep	Cervical	Flexors,	Mid/Lower	Traps,	Serratus
Anterior,	Cervical	Proprioception

Quality	of	movement,	CCFT,	Cervical	Flexor	
Endurance	Testing,	Upper	C/S	and	T/S	
mobility	testing
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What	About	Classification?
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Proposed	Classification	Categories
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J.	M.	Fritz	and	G.	P.	Brennan.	Preliminary	examination	of	a	proposed	treatment-based	
classification	system	for	patients	receiving	physical	therapy	interventions	for	neck	pain.
Phys Ther. 87	(5):513-524,	2007.	
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Mobility	Results
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How	Does	This	Relate	to	Treatment?
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Interventions:	Neck	pain	
with	Mobility	Deficits
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Recommendations	From	2008	CPG

• Interventions
– Cervical	mobilization/manipulation	=	A
– Coordination,	strengthening,	endurance	=	A
– Thoracic	mobilization/manipulation	=	C
– Stretching	exercises	=	C
– Centralization	procedures	and	exercises	=	C

• A	=	Strong	Evidence	– Preponderance	of	Level	I	and/or	Level	II	studies	support	
the	recommendation.	Must	include	at	least	one	Level	I	study

• C	=	Weak	Evidence	– A	single	Level	II	study	or	preponderance	of	Level	III	and	IV	
studies	including	statements	of	consensus	by	context	experts	support	the	
recommendation
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• Results:
– Manual	Therapy:	$402
– Standard	PT:	$1167
– General	Practitioner:	
$1241

• Conclusion:
– Manual	physical	
therapy	was	more	
effective	(26	wks)	and	
less	costly	than	
standard	physical	
therapy	or	general	
practitioner	care
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Evidence	Supporting	Manual	Therapy	
for	Treatment	of	Neck	Pain	

• Hoving et	al.	Annals	Internal	Medicine	2002	RCT	MT	
vs PT	vs GP:	MT	sig	improved	pain	and	perceived	
success	compared	to	other	treatment.		PT	also	sig	
better	than	GP	for	outcome	measures.		

• Hoving et	al	Clin J	Pain	2006 RCT	MT	vs PT	vs GP:	sig	
improvements	for	MT	group	in	short	term,	no	sig	
difference	in	long	term

• Walker	et	al	Spine	2008	RCT	Significant	short	term	
and	long	term	improvements	in	pain	relief,	and	
function	with	MT	and	exercise	group	as	compare	to	
control	(postural	advice	and	ROM	exercises)
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Evidence	Supporting	Treating	the	
Thoracic	Spine	for	Neck	Pain

• Short	term	improvements	in	pain	and	disability	with	
thoracic	thrust	vs	non-thrust	mobilization/manipulation	
(Cleland,	et	al.,	2007)

• Immediate	changes	in	neck	pain	and	AROM	following	T/S	
manipulation	(Fernandez	De-Las-Penas,	2007)

• RCT,	Immediate	effects	of	thoracic	manipulation	- increased	
cervical	rotation	and	decreased	pain	at	end	range	rotation	
(vs.	control	group	of	rest)(Krauss,	et	al.,	2008)

• T/S	manipulation	demonstrated	superior	benefits	(versus	
TENs/Heat)	for	acute	neck	pain	at	2	weeks	and	4	week	
follow-up	(Gonzalez-Igelsias,	et	al.,	2009)

• Short-term	improvement	in	lower	trapezius	strength	
following	T/S	manipulation	(Cleland,	et	al., 2002)
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• “emerging	evidence	supporting	neurophysiologic	effect”	
• “non-specific	technique	acting	on	pain	modulating	
system,	even	though	the	exact	mechanisms	remain	
elusive”
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• Predictors
– Symptoms	<30	days
– No	symptoms	distal	to	the	shoulder
– Looking	up	does	not	irritate	symptoms
– FABQPA	<12
– Diminished	upper	t-spine	kyphosis
– Cervical	extension	<30°

• Prediction	of	success
– 3	out	of	the	6	predictors	=	86%	(+LR	5.49)
– 4	out	of	the	6	predictors	=	93%	(+LR	12)

• Not	validated	upon	attempt
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Physical Therapy Journal
September 2010 Volume 90 
Number 9 :1239
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• Consistently	reduced	pain,	improves	ROM	
among	patients	with	acute	or	sub-acute	neck	
pain

• Treatment	parameters	not	clear
• Immediate	and	Short-Term,	Long-Term	unclear
• Limited	RCTs	and	limited	generalizability	
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Thoracic	vs.	Cervical	Spine	Treatment
• Cleland	et	al.	(2005,	2007)	– Immediate	and	short	term	
reduction	in	neck	pain	and	disability	from	thoracic	
manipulation

• However,	many	practitioners	still	manipulate	upper	cervical	
spine,	in	addition,	for	chronic	mechanical	neck	pain	(Jull,	94,	
97;	Licht,	2000;	Clements,	2001;	Hartman,	2001;	
Hall/Robinson,	2004,	07;	Gibbons/Tehan,	2005)

• Literature	supports	need	to	manipulate	as	close	to	the	
specific	vertebral	level	that	is	neuroanatomically connected	
and	segmentally	associated	with	dysfunctional	muscle	group

• No	evidence	to	support	notion	that	thoracic	spine	
manipulation	can	have	any	mechanical	or	neurophysiological	
effect	on	the	cervical	spine
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Vs.
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• 24	consecutive	patients	with	neck	pain	who	met	
CPR	for	thoracic	spine	manipulation	(4/6)

• Two	groups:	Thoracic	TJM/Exercise	and	Cervical	
TJM/Exercise

• Outcomes:	1	wk,	4	wks,	6	months
– NDI,	NPRS,	FABQ

• Cervical	Group	greater	improvements	in	all	
measures	at	all	follow-up	times

• Cervical	Group	also	with	fewer	transient	side-
effects
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CERVICAL	EXAM	BIOMECHANICAL	
ALGORITHM	

History

Cervical	Scan
Medical	Diagnosis
Refer	or	Treat	with	Caution

Biomechanical	Exam

PPIVM’s

PAIVM’s Stability Tests

Mobilize/Manipulate Stabilization

(-)

(+)

(+)	Hypomobile (-)	Normal	or	Hypermobile

(+)	Articular	
Hypomobility (+)	Unstable(-)	Extra-articular

Hypomobility

PPIVM	Stretch
Muscle	Energy

Hypermobile	or	
Non	Mechanical	

(-)

(+)	PPIVM/PAIVM	L	C2/3	and	C7/T1
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Treatment:	PAIVM	vs.	PPIVM

• Passive	mobility	and	accessory	glide	limited	
=	PAIVM	treatment	(either	supine	or	prone	
PA)

• Passive	mobility	limited	but	accessory	glide	
is	normal	=	PPIVM	treatment	
– Direct	or	Indirect	based	on	severity/irritability
– PPIVM	Rotation	away	(flexion)	– Indirect
– PPIVM	SB	towards	(extension)	– Direct
– Soft	tissue	mobility?
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Cervical	Treatment	– SB	PPIVM/PAIVM

Neutral Flexion

Extension
(+)	Gr	IV	L	C2/3	in	
Extension
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Cervical	Treatment	– SB	PAIVM
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PPIVM	vs.	PAIVM

• Passive	mobility	and	accessory	glide	limited	
=	PAIVM	treatment	(either	supine	or	prone	
PA)

• Passive	mobility	limited	but	accessory	glide	
is	normal	=	PPIVM	treatment	
– Direct	or	Indirect	based	on	severity/irritability
– PPIVM	Rotation	away	(flexion)	– Indirect
– PPIVM	SB	towards	(extension)	– Direct
– Soft	tissue	mobility?
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Cervical	Treatment	– PPIVM	Rotation	Away

Gr	IV	R	rotation	C5/6
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Cervical	Treatment	– PPIVM	SB	Towards
Gr	IV	L	C2/3	SB	PPIVM
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Cervical	Treatment
PA	Mobilization

• Central	PA	mobilization
– Mobilizing	through	the	SP

• Unilateral	PA	
mobilization
– Mobilizing	through	the	
articular	pillar

• Positioning?
• Vigor??

Gr	IV	L	unilat PA	C7/T1
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Manipulation	as	a	Treatment?
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• 72%	programs	responded
• 99% programs	teaching	TJM
• 97%	of	faculty	believing	TJM	to	

be	an	entry-level	skill
• Cervical	spine	TJM	is	still	being	

taught	at	a	lower	rate	than	
techniques	for	other	body	
regions

• Faculty	deemed	91%	of	
students	at	entry	level	and	77%	
above	entry	level	competency	

• Avg teaching	time	spent	=	10.5	
hrs (lecture)	and	21.1	hrs (lab)
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What	Is	Manipulation?

• APTA:	HVLA	movement	
within or	at	end	range	of	
motion
– Historically,	the	aim	of	
HVLA	is	to	achieve	joint	
cavitation

– HVLA	=	Manipulation	=	
Thrust	Joint	Manipulation	
(TJM)

• TJM	predominant	term	in	PT	
literature	
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• No	Ownership	– Dates	to	Hippocrates,	460-355	B.C.	
who	wrote	‘On	Setting	Joints	by	Leverage’

• P.T.	Practice	– 1920’s

• The	Guide	to	Physical	Therapist	Practice	outlines	
practice	standards	for	physical	therapists
– Regarding	manual	therapy,	this	includes	the	entire	

continuum	of	mobilization/manipulation	interventions	
including	thrust	techniques

Who	Owns	Manipulation?
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What	is	the	“Crack”?
• Results	from	phenomenon	known	as	“joint	cavitation”

– Formation	of	vapor	and	gas	bubbles	within	fluid
– Local	reduction	in	pressure

• Some	argue	the	“crack”	may	result	from	collapse	of	bubble
• Should	not	be	an	absolute	requirement	for	
achievement	of	mechanical	effects	but	it	may	be	
necessary	to	achieve	neurophysiological	effects
– Does	not	correlate	with	therapeutic	effect

• After	cavitation
– Increase	in	size	of	joint	space	and	gas	may	be	found	within	
space

• “gas”	has	been	described	as	80%	CO2,	or	having	density	of	nitrogen
– Refractory	period	– gas	bubble	remains	in	space	15-30	mins
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MRI	of	MCP	Cavitation	(Kawchuk,	
2015)
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Mechanisms	of	Manipulation?
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Neurophysiological	Effects	– Inhibitory	vs.	Excitatory

Inhibitory Excitatory
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Neurophysiologic	Effects	of	Manipulation
• Decrease	in	motor	neuron	activity	following	HVLA	to	C/S	and	
L/S	(H	Reflex) (Dishman,	2003)	

• Increased	transversus abdominus activity	immediately	following	
lumbar	spine	HVLA	(Raney,	2007)	

• Increased	motor	evoked	potentials	from	paraspinals after	L/S	
HVLA.	Sham	manipulation	did	not	exhibit	change	(Dishamn,	
2008)	

• HVLA	to	lumbar	spine	significantly	reduced	EMG	activity	of	tonic	
paraspinals in	patients	with	chronic	LBP	(Bicalho,	2010)	

• Attenuation	of	production	of	inflammatory	markers	after	
thoracic	HVLA	in	asymptomatic	subjects.	SMT	may	down	
regulate	inflammatory	type	responses	(Teodorczyk-Injeyan,	
2006)
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Indications	to	Manipulate

• To	facilitate	Biomechanical	effects	
– Increase	movement

• Mechanically	locked/blocked	spinal	joint
• Stiffness	>	pain
• Oscillations	may	be	too	painful	or	plateaued

– Release	an	entrapment	(meniscoids/capsules)
• To	facilitate	Neurophysiological	effects

– To	relieve	pain
• MIA	– Manipulation	Induced	Analgesia
• Non-opiod mechanism
• Changes	in	pain	pressure	threshold

– To	increase	circulation	(sympathetic	and	parasympathetic	effects)
– To	increase	strength

• Lower	Trap
• Abdominals
• Deep	Cervical	Flexors

• To	facilitate	Psychological/Non-specific	effect
• To	differentially	diagnose?

– Stiff	and	painless	C4/5	with	adhesive	capsulitis
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Precautions	for	Manipulation	

• Neuromuscular
– Spinal	Anomalies:	scoliosis,	spondylolisthesis,	spina bifida,	Arnold	
Chiari malformation,	Scheuermann’s disease,	Klippel-Fiel,	transitional	
or	hemi-vertebrae

– Stable	fracture,	hypermobility,	instability,	spasm	end	feel	with	
palpation,	stable	neuro deficits,	osteopenia	(degree	dependent)

– Connective	tissue	disorders:	Crohn’s disease,	inflammatory	arthrites
(RA)

• Vascular
– Anatomical	abnormalities	of	Vertebral	Artery
– Past	history	of	DVT
– Past	history	of	Anti-Coagulant	use

• General	Health
– Advanced	or	brittle	Diabetes
– Radiculopathy	or	Neurogenic	pain	
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Absolute	Contraindications	to	
Manipulation	

• Neuromuscular
– Hx of	Cancer	(due	to	common	Metastatic	areas)
– Bone	diseases	– osteoporosis,	Paget’s	Disease,	TB,	
Osteomyelitis

– S/S	of	spinal	cord	involvement
– S/S	of	Cauda Equina Syndrome
– Neural	S/S	of	>	1	adjacent	cervical	or	2	adjacent	lumbar	
nerve	roots	(Neoplasm)

– Others:	severe	pain,	high	irritability,	acute	radicular	
pain,	unstable	radicular	pain,	unstable	compression	
fracture,	increase	in	distal	most	symptoms	early	in	
range	
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Absolute	Contraindications	to	
Manipulation

• Vascular
– S/S	of	VBI	(for	cervical	techniques)
– Blood	clotting	disorders	(hemophilia,	Von	Willebrands,	Factor	V	
Leiden)

– Current	use	of	Anti-Coagulants
– Hx of	multiple	DVTs	of	spontaneous	nature

• General	Health
– Pregnancy	after	3rd - 4th month	and	6-12	weeks	following	delivery
– Hx of	oral	corticosteroid	use,	5mg	or	more	for	more	than	3-6	months	
within	the	last	12	months

• Risk	of	fracture	increased	rapidly	after	starting	(3-6	months)	but	decreases	
after	1	year	of	stopping

– Psychological	pain	or	suspect	non-musculoskeletal	pain
– Patient	request	not	to	be	manipulated
– Prolonged	immobilization	– leads	to	Ca+	loss
– Bones	exposed	to	high	does	of	Radiation
– Lack	of	clinical	diagnosis	or	patient	consent
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Interpersonal	Indications:
Who	to	Manipulate??

• How	do	we	determine	who	to	manipulate?
• How	do	we	“sell”	this	type	of	treatment	to	our	
patients?
– What/How	do	we	tell	them?

• How	do	we	fit	this	into	management?
– Minimize	the	“event”

• What	does	the	ideal	patient	“look”	like?
– Subjectively
– Objectively
– Personality	Traits?
– EXPECTATIONS??
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• Significant	increase	in	pain	perception	occurred	in	
those	who	had	negative	expectation

• Potential	influence	of	expectation	on	SMT	induced	
hypoalgesia
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What	are	the	Risks?
Can	We	Minimize	Them?
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Danish	Institute	for	Health	Technology	
Assessment;		Denmark,	2000

• Risk	Evaluation
– Manual	treatment	is	generally	a	very	safe	
treatment	when	relevant	contraindications	are	
addressed

– Approx.	25%	of	patients	experienced	short-
lived	tenderness	in	the	treated	area.		Serious	
complications	(Cauda	Equina	Syndrome)	are		
rare
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Risk	with	Thoracic	Manipulation

• Fracture	secondary	to	osteoporosis	or	
another	metabolic	disorder	leading	to	bone	
density	loss

• Paraplegia	secondary	to	a	space	occupying	
lesion	(disc	protrusion,	tumor)
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Risk	with	Thoracic	Spine	Manipulation
• Lopez-Gonzalez	et	al	(Eur Spine	Jou 2011)

– Case	study	where	pt was	paralyzed	after	t-spine	
manipulation

• Pt had	undiagnosed	calcified	herniated	disc	at	T8-9
• Oppenheim	et	al	(Spine	Journal	2005)

– Review	of	case	studies	resulting	on	nonvascular	
complications	due	to	spinal	manipulation

• Both	thoracic	spine	cases	led	to	vertebral	fractures	and	temporary	
paralysis	requiring	decompression

• Masneri et	al	(JAOA	2007)
– Pneuomothorax after	“bear-hug	back	crack”	home	remedy	
by	a	layperson

• 20	y/o	female,	required	chest	tube,	thoracostomy and	
hospitalization
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Adverse	Events	– Manual	Therapists	
Suffer	Too!!!
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Manipulation	Informed	Consent	App
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Prone	Rotary	Thoracic	PA	Manipulation	–
Facet	(Extension)
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Upper	and	Mid	Thoracic	AP	Variations

• T3/4	and	Above	– “Loose	Fist”
• Mid	Thoracic	– Flat	Hand/“Dog”	or	Pistol

– Pistol	De-Rotation	
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Figure 1. Seated thoracic spine distraction thrust manipulation 
used in this study. The therapist uses his or her sternum as a 
fulcrum on the subject’s middle thoracic spine and applies a high-
velocity distraction thrust in an upward direction. 

Orthopaedic	Manual	Physical	Therapy	Series	2017-2018																																																													www.vompti.com



VOMPTI	2017-18	Hartstein/Lievre

For	Individual	Study	by	Enrolled	Students		
Other	Use	Prohibited 66

Orthopaedic	Manual	Physical	Therapy	Series	2017-2018																																																													www.vompti.com

Orthopaedic	Manual	Physical	Therapy	Series	2017-2018																																																															www.vompti.com

?
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• Manual	therapy	alone	provides	good	short	
term	pain	relief	compared	to	exercise	alone

• Manual	therapy	combined	with	exercise	
provides	better	long	term	pain	relief	and	
improved	function	than	MT	alone
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• 7	studies	met	criteria
• Significant short-term	and	immediate-term	effects	
on	pain

• Not	significant	short-term	and	immediate-term	
effects	on	disability

• Only	1	study	investigated	effects	of	TE	on	
pain/disability	>	6	months	after	intervention

• Results	support	use	of	TE	in	management	of	CNSNP
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• Observation	– mild	FHP,	long/slender	neck,	no	acute	distress
• Increased	tonicity	noted	to	SCM,	scalenes,	upper	traps	and	erector
• ROM:	Full	planar	motions

– (+)	Extension	+	L	SB	Quadrant	with	pain
• Aberrant	movements	noted	with	extension	and	rotation
• Difficulty	staying	in	plane	with	Side-Bending	
• Neuro/Neurodynamic Testing	(-)
• PPIVMs/PAIVMs

– Hypermobility	noted	L	C5/6	with	pain	
– Hypomobility noted	L	C2/3,	C7/T1
– Hypomobility with	pain	T4/5

• Neck	Disability	Index	=	32%	perceived	disability
• WHAT	ELSE	DO	WE	NEED	TO	TEST?	WHAT	ABOUT	MUSCLES?
• HOW	CAN	WE	TEST	CERVICAL	FLEXORS/STABILIZERS?
• ANY	OTHER	TESTS	OF	SYSTEMIC	HYPERMOBILITY?

– Craniocervical Flexion	Test
– Neck	Flexor	Endurance	Test	
– Beighton Scale
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Mechanical	Neck	Pain	with	Somatic	
Referred	Pain	(facet)	C5/6
Secondary	to	segmental	instability



VOMPTI	2017-18	Hartstein/Lievre

For	Individual	Study	by	Enrolled	Students		
Other	Use	Prohibited 69

Orthopaedic	Manual	Physical	Therapy	Series	2017-2018																																																														www.vompti.com

Cervical	Hypermobility/Instability
• 2	Categories	of	Spinal	Instability

• Radiologic	appreciable	instability
• Disruption	of	passive	
osseoligamentous anatomical	
constraints

• Diagnosed	by	flex/ext film	
measurements

• Clinical	Instability
• More	challenging	to	diagnose
• May	have	discrepancies	in	
radiographic	findings

• Commonly	demonstrates	subtle	
quantifiable	clinical	features	with	
inconsistent	findings	during	
traditional	radiographic	analysis
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Cervical	Hypermobility/Instability

• Beighton Scale
• 1-3	=	Low
• 4-6	=	Moderate
• 7-9	=	High

(+)
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Neutral	Zone	- Panjabi
Neutral Zone - Panjabi

Small range of displacement near neutral joint position -
minimal osteoligamentous resistance
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Panjabi’s	Components	of	Stability
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Conditioning	and	Increase
Exercise	Tolerance	Results
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How	Does	This	Relate	to	Treatment?
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Interventions:	Neck	pain	
with	Movement	Coordination	Deficits
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Recommendations

• Interventions
– Cervical	mobilization/manipulation	=	A
– Coordination,	strengthening,	endurance	=	A
– Thoracic	mobilization/manipulation	=	C
– Stretching	exercises	=	C
– Centralization	procedures	and	exercises	=	C

• A	=	Strong	Evidence	– Preponderance	of	Level	I	and/or	Level	II	studies	support	
the	recommendation.	Must	include	at	least	one	Level	I	study

• C	=	Weak	Evidence	– A	single	Level	II	study	or	preponderance	of	Level	III	and	IV	
studies	including	statements	of	consensus	by	context	experts	support	the	
recommendation
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Objective	Examination	Modification

• Typical	Cervical	
Sequence

• Active/Passive/Resisted	
Testing

• Provocation	Testing
• Neurological	Testing
• Neurodynamic Testing
• Biomechanical	Exam

• Cervical	Hypermobility	
or	Instability

• Craniocervical Flexor	Test	
(CCFT)

• Neck	Flexor	Endurance	
Test

• Posterior	Neck	Endurance	
Test

• Scapular	Endurance	Test
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Deep	Cervical	Flexors
Deep	Anterior	View

Anterior	Longus Colli

Anterior	Longus Capitis
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Posterior	Superficial	Muscles
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Posterior	Deep	Layer	of	Muscles
Cervical	Multifidus – Innervated	by	Medial	Branch	of	Posterior	

Primary	Ramus	at	same	level
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Functions	of	Deep	Cervical	Flexors
Cagnie,	et	al.,	2010,	JMPT

• Contraction	(Lco and	Lca)	creates	
craniocervical flexion	(CCF)
– Greatest	Cross	Sectional	Area	increase:	

• Longus Capitis =	C0/1	
• Longus Colli =	C2/3
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Function	of	Deep	Cervical	Flexors
Falla,	Jull,	Hodges	(2004)

• Feedforward mechanism	to	stabilize	cervical	spine
– 1st muscles	to	contract	with	active	arm	elevation
– Delay	associated	with	chronic	neck	pain
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• Cervical	Flexor	fatty	infiltration	following	
whiplash

• Most	notable	at	C2/3
• Infiltration		proportional	to	chronicity
• Appears	to	require	trauma
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Consequences	of	Neck	Pain
Falla,	O’Leary,	Farina,	Jull	(2011)

• Association	between	the	intensity	of	neck	
pain	and	impairment	in	the	onset	and	
activation	of	the	deep	cervical	flexors

VAS	=	7.2/10

VAS	=	1.3/10
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• Measurement	of	cervical	
FLEXORSwith	CCFT	with	
and	without	induced	pain

• Longus Colli and	Capitis
activity	reduced	B	and	at	
multiple	levels	when	pain	
induced,	while	SCM	activity	
increased

• Suggests	local	excitation	of	
nocioceptive afferents	
causes	immediate	
reorganization	of	cervical	
flexor	activity
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• 4	Layers
– UT	&	levator
– Splenius	capitus
– Semispinalis capitus
– Semispinalis cervicus,	
multifidus and	sub-
occipitals

• Superficial	2	layers	
show	increased	
activation	with	
mechanical	neck	pain
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Altered	Joint	Position	Sense	and	
Kinesthesia	with	Cervical	Pain

• Retraining	cervical	joint	position	sense:	the	effect	of	two	exercise	
regimes.	Jull	G,	Falla D,	Treleaven J,	Hodges	P,	Vicenzino B.	J	Orthop
Res.	2007	Mar;25(3):404-12

• The	relationship	of	cervical	joint	position	error	to	balance	and	eye	
movement	disturbances	in	persistent	whiplash.	Treleaven J,	Jull,	G,	
LowChoy N.	Man	Ther.	2006	May;11(2):99-106.

• Feedforward activity	of	the	cervical	flexor	muscles	during	voluntary	
arm	movements	is	delayed	in	chronic	neck	pain.	Falla D,	Jull	G,	
Hodges	PW.	Exp Brain	Res.	2004	Jul;157(1):43-8.	Epub 2004	Feb	5.

• Altered	motor	control	patterns	in	whiplash	and	chronic	neck	pain.	
Woodhouse	A,	Vasselien O.	BMC	Musculoskelet Disord.	2008	Jun	
20;9:90.
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Deep	Neck	Flexor	Assessment
• Craniocervical Flexion	Test	
(CCFT)

• Assessed	and	trained	with	
Pressure	Biofeedback	Unit	
(PBU)

• Start	at	20	mm	Hg
• Increase	increments	of	2	
mm	Hg	(20-30)

• Normative	values	in	young	
asymptomatics =	24	mm	
Hg	(3	reps	of	10	seconds	to	
advance)
– Kelly,	Cardin,	et	al	(Manual	
Therapy,	2012)

(+)
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Neck Pain ICC = .67 (Moderate)
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Neck	Flexor	Endurance	Test

• Edmondston,	et	al.	(2008)
• Hold	as	long	as	you	can	while	
maintaining	chin	retraction

• Timed	test
• Normal	=	46	seconds
• Minimal	Clinically	Important	
Change	=	17.8	seconds

• Prescriptive	>	Diagnostic
• Predicts	future	occurrence	of	
cervical	spine	pain

(+)
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Vs.

• Immediate	decrease	in	pain	
and	PPT	in	both	groups
– Greater	change	in	Exercise	
group

• No	change	in	ROM
• Decreased	SCM	and	Scalene	
EMG	activity	in	Exercise	
group

• Only	Exercise	group	
improved	on	a	task	of	motor	
function
– Highlighting	the	importance	of	
specific	active	treatment	for	
improved	motor	control	of	
cervical	spine
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Posterior	Neck	Endurance	Test
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Scapular	Endurance	Test

• Hold	as	long	as	you	can
• ER	while	holding	the	
ruler	between	the	
elbows

• Normal	=	51	seconds
• Minimal	Clinically	
Important	Change	=	
30.1	seconds
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• Observation	– mild	FHP,	long/slender	neck,	no	acute	distress
• Increased	tonicity	noted	to	SCM,	scalenes,	upper	traps	and	erector
• ROM:	Full	planar	motions

– (+)	Extension	+	L	SB	Quadrant	with	pain
• Aberrant	movements	noted	with	extension	and	rotation
• Difficulty	staying	in	plane	with	Side-Bending	
• Neuro/Neurodynamic Testing	(-)
• PPIVMs/PAIVMs

– Hypermobility	noted	L	C5/6	with	pain	
– Hypomobility noted	L	C2/3,	C7/T1
– Hypomobility with	pain	T4/5

• (+)	Craniocervical Flexion	Test
– Unable	to	hold	DNF	contraction	at	24	mm	Hg

• (+)	Neck	Flexor	Endurance	Test	=	30	seconds	(normal	=	46	sec)
• Beighton Scale	=	8/9
• Neck	Disability	Index	=	32%	perceived	disability
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Mechanical	Neck	Pain	with	Clinical	
Cervical	Segmental	Instability

None
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Reflection	To	Help	Improve	
Pattern	Recognition
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Cervical	Hypermobility/Instability	
Clinical	Pearls

• Area:	General	ache,	may	have	localized	area	of	sharp/stabbing	pain
• Subjective:	min-mod	severity	and	irritability

– Weight	bearing	sensitivity,	especially	to	prolonged	positioning
• Postural	component:	upper	cervical	extension,	mid	cervical	flexion,	upper	thoracic	

kyphosis
• History:	Episodic	hx of	neck	pain	off	and	on,	improving	b/w	episodes,	often	have	

historical	increase	in	frequency	and	severity	of	episodes	which	occur	with	less	
aggravation	and	take	longer	to	ease

• Objective:	Increased	quantity	>	quality	of	ROM	in	all	planes,	aberrant	quality	of	
movement	and	may	hinge	around	a	segment	with	flex/ext or	rotation
– Hypermobility	noted	with	PPIVMs/PAIVMs	at	the	level
– Look	for	adjacent	hypomobility
– Spasm/guarding/splinted	noted	with	testing
– May	see	systemic	hypermobility	throughout	other	joints
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CERVICAL	EXAM	BIOMECHANICAL	
ALGORITHM	

History

Cervical	Scan
Medical	Diagnosis
Refer	or	Treat	with	Caution

Biomechanical	Exam

PPIVM’s

PAIVM’s Stability	Tests

Mobilize/Manipulate Stabilization

(-)

(+)

(+)	Hypomobile (-)	Normal	or	Hypermobile

(+)	Articular	
Hypomobility (+)	Unstable(-)	Extra-articular

Hypomobility

PPIVM	Stretch
Muscle	Energy

Hypermobile	or	
Non	Mechanical	

(-)

L	C5/6	PPIVM/PAIVM
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Postural	control/correction,	work	station	
ergonomics,	sleep	positioning,	avoidance	of	self	
manipulation

Adjacent	Hypomobilities – C2/3	PPIVM	and	mobs,	Mid	T/S	
Mob/Manip

Deep	Cervical	Flexors,	Mid/Lower	Traps,	Serratus
Anterior,	Cervical	Proprioception

Quality	of	movement,	CCFT,	Cervical	Flexor	
Endurance	Testing,	Upper	C/S	and	T/S	
mobility	testing
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ICF	Applied:	HIAPEP	

• “H”ealth Condition
• “I”mpairment

– Body	Function/Structures

• “A”ctivity
• “P”articipation
• “E”nvironmental Factors
• “P”ersonal Factors
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Primary	Impairment

• “That	impairment	MOST	related	to	activity	
limitation”

• Direct	focus	of	care
– “The	anchor”

• Guides	consideration	of	other	impairments
– How	does	the	impairment	list	impact:	

• Their	LIFE,	ACTIVITY,	and	PARTICIPATION?
• This	makes	it	BPS	and	Patient-Centered
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Patient-Centered	Intervention
Guided	by	Function

Out-of-Task
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Patient-Centered	Task	Analysis

• HIAPEP
• Assess	task	performance

– Symptom	reproduction
• “Show	me”

– Dosage	considerations
• Contraction	type

– Static,	Transition,	Dynamic
– Environmental	Considerations
– Personal	Factors
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Exercise	Considerations	Applied
• Identify	External	Moment	Arm

– Gravity
• Relate	special	tests	to	function
• Identify	level	of	control

– Retrain,	Attain,	Maintain,	Sustain	(RAMS)
– Static,	Transition,	Dynamic

• Emphasize	muscle	contraction	spectrum
– Concentric	(force	production)
– Eccentric	(force	reduction)
– Isometric	(dynamic	stabilization)

• Correlate	HIAPEP
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Exercise	Considerations	
Level	of	Control

• “RAMS”
• R:	Retrain

– Control	of	muscle
• A:	Attain

– Available	range	for	task
• M:	Maintain

– Maintain/control	position	against	gravity
• S:	Sustain

– Sustain	control	during	activity
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• Preparation	Phase
• Phase	I:	Static Stabilization
• Phase	II:	Transitional Stabilization
• Phase	III:	Dynamic Stabilization
• Function

Exercise	Considerations	
Level	of	Control
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Craniocervical Flexion	Test	(CCFT)
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Craniocervical Flexion	Test

• Face	parallel	to	surface
• Tongue	on	roof	of	mouth
• Nod,	activate	deep	neck	flexors
• Avoid	SCM,	scalene	activation
• Try	2	mm	Hg	increments	20-30	mm	Hg

• According	to	Jull,	adequate	strength	is	10	
reps,	10	second	holds	increased	10	mm	Hg
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• CCF	training	>	
Strength	Training	to	
improve	CCFT	and	
also	decreased	
superficial	neck	
flexor	(SCM/Ant	
Scalene)	activity	after	
6	week	training	
period
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Other	Therapeutic	Exercise	Evidence

Improves postural control of cervical and 
thoracic spines (Falla, Jull, et al. – 2007)

Induces local hypoalgesia (O’Leary, 
Falla – 2007)
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• Exercise	– low	load	endurance	
training	for	cervico-scapular	region
– CCF	in	Supine
– Serratus Ant	and	Lower	Trap	in	Prone
– Postural	retraining
– Isometric	rotary	exercises	for	flex/ext

• MT	+	Exercise =	Significant	decrease	
in	HA	freq/intensity/pain	at	7	wks
and	12	mo
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Prone	Axial	Extension	with	and	
without	Rotation
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Prone	on	Elbows

• DNF	activation	with	
“nod”

• Control	rotation	right	
and	leftScapula
neutral
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Quadruped	Progression

• DNF	activation	and	
upper	cervical	
flexion/extension	ROM	
with	UE	weight	bearing	
for	scapular	positioning

• Progress	with	addition	
of	UE	movements	for	
middle	and	lower	trap
– With	or	without	
resistance
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Postural	Re-education

Palpate coracoid process, pull scapula down and back
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Postural	Re-education

• Beer,	et	al.	(2012)	
• Functional	postural	
exercise

• Performed	for	2	weeks
• Improved	CCFT	and	
decreased	SCM	activity	
on	EMG
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Cervical	Rotation	– Multifidus

• Rotation	on	wedge
• Concentric/eccentric	
control

• Can	varying	eye	focus
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Cervical	Proprioceptive	Training
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Stabilization	vs.	Mobilization	Exercise

Stabilize	an	irritable	hypermobility

Mobilize	a	hypomobility
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Cervical	Stabilization	Motor	Control
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Advanced	Functional	Stabilization	Exercise
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Advanced	Functional	Stabilization	Exercise


