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Course	Objectives	

•  Overview	of	the	research	for	the	most	common	
movement	impairments	related	to	athletic	injury	

•  Visual	movement	analysis	to	drive	objective	
examination	of	movement	system	impairments	

•  Targeted	exercise	prescription	and	manual	
therapy	for	movement	system	impairments		

•  Utilize	video	analysis	for	lower	quarter	
movement	dysfunction	

•  Integration	into	high	level	athletes	



1/24/19	

3	



1/24/19	

4	

Ankle	and	Foot	Impairments		

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	

Insufficient	Dorsiflexion		
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Decreased	dorsiflexion	

Less	peak	knee	flexion		
Angles	during	landing	



1/24/19	

6	

Greater	peak	knee	
	abduction	moments	

Greater	peak	knee	
Abduction	angles	

Decreased	dorsiflexion	
ROM	

Sigward et al. found < ankle dorsiflexion 
range of motion associated with greater 
frontal plane knee excursion in female 
soccer players during a drop jump task 	

•  Landing	mechanisms	altered	with	
restricted	DF	
– Decreased	knee	flexion	angle	
– Increased	Knee	valgus	angle	
– Increased	vertical	ground	reaction										
forces	

	

	

•  Greater	dorsiflexion	ROM	
– Smaller	GRF	
– Greater	knee-flexion	displacement		

•  Decreased	shock	absorption,	and	increased	
compensation	in	other	planes	
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• Wedge	group		
– decreased	DF	and	knee	flexion	
excursion	

– increased	knee	valgus	angle	
and	medial	knee	displacement	

Normal:	>	15	deg		
Impaired:	<	5	deg		

Limited	DF	in	weight-bearing	lunge	
•  Over	head	squat	

– 8	deg	less	DF	displacement	
– 15	deg	less	knee	flexion	

•  SL	squat	
– 6	deg	less	DF	
– 12	deg	less	knee	flexion	
– 6	deg	more	knee	valgus		

•  Faults	see	in	restricted																																													
WB	lunge	group	only	
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10	deg	DF	loss=	10	deg	
increase	in	knee	rotation	

10	deg	DF	loss=	4	deg	
increase	in	hip	add	
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With	increased	DF	=	decreased	hip	adduction	

•  4	braced	conditions		
– Unrestricted	
–  light	(10	deg	DF)	
– moderate	(0)	
– severe	restriction	(-10	deg)	

•  Decreased	DF	=	Decreased	knee	flexion		
– Knee	hyper-extension	often	seen	in	in	those	
restricted	to	<	5	deg		

•  Decreased	DF	=	Increased	valgus	angle	
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Approx	40	deg	WB	DF	is	normal	

•  A	total	of	12	studies	met	the	eligibility	criteria		
•  Good	inter	and	intra	clinician	reliability	

•  Limited	DF	
correlated	to	limited	
anterior	reach	

•  >	4	cm	difference	in	
anterior	reach	=	
2.5x	risk	LE	injury	
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DF	ROM	31%	of	variance	
in	anterior	reach	

direction	

Patellar	Tendinopathy	and	Lack	of	
Dorsiflexion	

•  Volleyball	players	(Mallares	et	al.,	06)		

•  Basketball	players	(Backman	at	al.,	11)		

•  5	deg	less	DF	at	baseline	
•  <	36	deg	DF	
•  Increased	risk	up	to	29%	of	developing	Patellar	
tendinitis	within	a	year	

•  Less	shock	attenuation		
•  History	of	2	or	more	ankle	
sprains	related	to	less	DF	

Gastroc	length:	7	vs	18	deg	
Soleus	length:	15	vs	22	deg	
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•  Arndt	et	al	(04),	Witvrouw	et	al	(00),	Stergio	et	al	(99)	
– Limited	DF	(soft	tissue	restrictions)	associated	
with	excessive	pronation	and	tibial	IR	

– Lead	to	increased	femoral	rotation	increasing	
Patellar	femoral	stresses.		

	

Limited	dorsiflexion	recap	
•  Decreased	DF	with	functional	tests:	

–  Increased	ground	reaction	forces,	knee	adduction	and	
valgus	angles,	knee	abduct	moments,	and	knee	rotation	

– Decreased	knee	flexion	angle		
•  Norm:	40	deg		

– WB	lunge	better	than	table	
•  Chronic	ankle	instability	

–  SEBT	ant	reach	4	cm,	31%	variance	
•  Patellar	tendinopathy	

–  5	deg	difference	or	<	36	deg,	30%	greater	risk	
•  PFPS	

–  limited	gastroc	flexibility	(11	deg)	

Ankle	and	Foot	Impairments		

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	
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Insufficient	Big	Toe	Extension	
Mobility	

•  Normal	PROM	great	toe:	100	
deg	
– Gait:	Approximately	60	degrees	
needed	

•  With	limited	range:		
– Earlier	and	greater	peak	plantar	
pressure	under	hallux		

–  Increased	FHL	activity,	further	
restricting	extension	

•  Structural	hallux	rigidus	vs	Functional	hallux	
limitus	
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•  Analyzed	walking,	running,	cutting	and	jumping		

Walk-	54	deg	
Run-	60	deg	

•  Average	of	47	deg	for	windlass	mechanism	
–  Similar	to	Nester	et	al.	(2014),	Halstead	&	Redmond	(2006)	and	

Nawoczenski,	Baumhauer	&	Umberger	(1999)		

•  Important	for	mid	foot	and	hind	foot	stabilization	
for	push	off	
– Delayed	windlass	mechanism	associated	with	inversion	at	
heel	strike	and	a	greater	magnitude	of	rearfoot	eversion	
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Basketball	players:	21	deg	
limited	verses	controls	

Runners	with	history	of	MTSS	
had	increased	stiffness	in	FHL	

Insufficient	Big	Toe	Extension	
Mobility	Recap	

•  Hallux	limitus	vs	rigidus	
•  Norms:	

–  PROM	>100	deg,	Gait	and	Running	>60	
•  Increased	peak	plantar	pressures	
•  Windlass	mechanism	at	least	47	deg		

– Otherwise	increased	rearfoot	eversion	magnitude		
•  Common	loss	of	mobility	in	basketball	players	
•  Associated	with	increased	stiffness	in	FHL	

– Medial	tibial	stress	syndrome??		

Ankle	and	Foot	Impairments		

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	
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Excessive	Pronation	

•  Planus	foot	posture	associated	with	
increased	rearfoot	eversion	at	
stance	phase	of	gait	

•  Most	significant	differences	found	
after	heel	off	

•  Effects	of	increased	unilateral	foot	pronation	on	
biomechanics	of	lower	limb	and	pelvis	during	gait	
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•  Increased	foot	pronation	
–  increased	tibial	internal	
rotation	angles	

–  reduced	knee	and	hip	
internal	rotation	moments	

–  increased	pelvic	ipsilateral	
drop	

•  Greater	medial	orientated	loading	pattern	of	
forefoot	vs	controls	without	PFPS	

•  PFPS:		
–  22%	higher	medial	peak	force	in	jump	landing	
–  32%	higher	in	SL	squat	
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•  PFPS:		
– Greater	peak	
rearfoot	eversion	

– Greater	peak	
tibial	IR:	16%	of	
its	variance	

– Greater	hip	
adduction	ROM:	
33%	of	its	
variance	

EVERSION:		
•  Excursion	?	
•  Velocity	?	
•  Duration	?	

•  No	difference	in	total	amount	of	eversion	
•  Greater	rearfoot	eversion	at	heel	off	(-6	vs	1	deg)	
•  Longer	duration	of	eversion	(86%	vs	59%	stance)	
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•  Systematic	review	and	meta-anaylsis	(21	studies)	
•  Medial	Tibial	Stress	Syndrome	

– Greater	Navicular	drop	one	of	the	top	predictors	
– Navicular	dop	>	10	mm,	2x	more	likely		

•  Longitudinal	Arch	Angle	(typical	130-150)	
•  Pes	Planus-	<	130	
•  Pes	Cavus-	>	150	

•  Stance	foot	
– odds	ratio	for	having	pitching-arm	surgery	with	
either	type	of	abnormal	arch	posture	of	the	
stance	foot	was	3.4x	

– pes	planus	posture	was	3.7		
– pes	cavus	posture	was	3.2		

•  Lunge	Foot	
– either	type	of	abnormal	arch																																																	
posture	was	2.9x		

– pes	cavus	posture	was	3.4		
– pes	planus	posture	was	2.4		
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•  Electrical	stimulation	to	intrinsic	
muscles	from	midstance	to	
preswing	

•  Abductor	Hallicus,	Flexor	
Digitorum	Brevis,	and	Quadratus	
Plantae	

•  Significant	slowing	of	navicular	
drop	and	decreased	in	vertical	GRF	

Excessive	Pronation	Recap	
•  Pes	Planus	associated	with	rear	foot	eversion	

–  Largest	differences	seen	at	terminal	stance	to	preswing		
–  Increased	tibial	IR	and	reduced	knee	and	hip	IR	moments		

•  PFPS:	rearfoot	eversion		
–  16%	variance	in	tibial	IR	and	33%	hip	adduction	in	walking	
–  Higher	medial	to	lateral	peak	forces	in	jumping	and	SL	squat	

•  Medial	Tibial	Stress	Syndrome:		
–  greater	rearfoot	eversion	at	heel	off,	and	longer	duration	of	
eversion	

–  Navicular	drop	>	10	mm=	2x	greater	risk		
•  Longitudinal	arch	angle:	normal	130-150	

–  Abnormal	arch	posture	associated	with	increased	risk	for	
UE	injury	in	pitchers.		

•  Electrical	stimulation	to	plantar	intrinsics	slows	down	arch	
collapse	and	decreases	vertical	GRF	
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Ankle	and	Foot	Impairments		

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	

Excessive	Supination	
Pes	Cavus	
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•  Higher	peak	plantar	pressure	in	lateral	heel	
•  Decreased	midfoot	ROM	at	initial	contact	and	
midstance		
– Less	deformation	of	medial	longitudinal	arch	

•  Measured	leg	stiffness	in	high	arched	vs	low	
arched	runners	

•  Looked	at	ability	of	lower	extremity	to	
attenuate	excessive	forces	generated	during	
stance	phase	of	running				

•  Pes	cavus	conditions		
– Decreased	knee	flexion	
excursion	during	stance	

–  Increased	vertical	loading		
rates		

– Significantly	earlier	onset	of	
vastus	lateralis		

– Higher	leg	stiffness	
– Decreased	shock	absoprtion	
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•  Group	with	history	of	tibial	stress	fracture	
– Significantly	greater	instantaneous																								
and	average	vertical	loading																																										
rates	and	tibial	shock		

– Magnitude	of	tibial	shock																										
successfully	predicted	70%																																														
of	cases	

	

•  Measured	Talonavicular	and	talo-first	
metatarsal	angles	in	WB	radigraphs		

•  Patients:	
– Higher	talo-first	angle	(5.7	deg)	
– Greater	talonavicular	angle	(6.17	deg)	
– Less	talar	uncovering	(6.7	deg)	

•  Cavus	midfoot	alignment	was	more	prevalent	
among	patients	with	Lisfranc	injuries		
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– normal	height	but	rigid	
– Compared	to		
– highest	arches	but	mobile	

•  Screened	arches	for	height	and	mobility	
in	runners	

•  Mobile	arches	(even	though	higher)	
– Decreased	tibial	IR	excursion	
– Decreased	peak	vertical	GRF	values	
– Decreased	vertical	loading	rates		

•  Mobility	of	arch	more	important	than	
height	

You	can’t	just	look	at	arch	height,	you	
have	to	assess	the	accessory	mobility	

of	the	foot		
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Increased	Pes	Cavus	Recap	

•  Decreased	deformation	of	medial	longitudinal	
arch:	increases	pressures	

•  Less	knee	flexion	excursion,	increased	vertical	
loading	rates,	increased	tibial	shock		

•  Increased	lower	leg	stiffness/decreased	shock	
absorption	

•  Associated	with	tibial	stress	fractures	and	Lisfranc	
sprains		

•  High	mobile	arch	associated	with	better	loading/
shock	absorption	than	rigid,	normal	height	arch	

Both	ends	of	the	spectrum	

Ankle	and	Foot	Impairments		

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	
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Insufficient	Plantar	Flexor	
Strength	

•  Significant	decrease	in	plantar	flexors	
– 17%	weaker	gastrocnemius	

•  Medial	gastroc	acts	as	dynamic	knee	stabilizer	
against	knee	valgus	(Lloyd	and	Buchanan,	01)			
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•  Had	subjects	perform	high	intensity	running	to	
exhaustion		

•  Loading	increased	under	the																													
medial	arch	in	plantar	flexor																														
fatigue	state	
– 9.5%	mean	area	
– 7.2%	relative	load	

•  Significant	deficit	in	plantar	flexor	torque	
identified	in	subjects	with	ankle	instability		

•  Significant	PF	weakness	post	injury	and	
continued	post	rehabilitation	in	ACLR	



1/24/19	

28	

Decreased	plantar	flexor	
torque	associated	with	
Achilles	tendinopathy	

	

•  Large	inconsistency	in	evaluation	purpose,	test	
parameters,	outcome	measurements,	reliability	
and	validity	

•  Parameters	most	often	used	
–  Knee	extended	position	
–  1	repetition	per	2	seconds	
– Number	of	repetitions		

•  Overall	mean	
– Norms	25.3	
–  Pathology	17.6			

•  50-59	year	old	
– M:		

•  79	reps	(50th)		
•  173	reps	(90th)	

– F		
•  54	reps	(50th)		
•  118	reps	(90th	

•  20-29	year	old	
– M:		

•  85	reps	(50th)		
•  160	reps	(90th)	

– F		
•  57	reps	(50th)		
•  124	reps	(90th	
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Insufficient	Plantar	Flexor	Strength	
Recap		

•  Correlation	to	gastrocnemius	weakness	and	
medial	knee	displacement	during	squats:	17%		

•  Increased	medial	arch	loading	during	running	
once	fatigued		

•  Associated	to	ankle	instability,	ACLR,	Achilles	
tendinopathy		

•  Heel	raise	norms	
– Single	limb:	25	reps	
– Double	limb:	M	(85-160),	F	(57-124)	

Ankle	and	Foot	Impairments		

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	

Insufficient	Great	Toe	Flexor	
Strength	
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•  Navicular	drop	measured	
pre/post	fatiguing	exercise	
of	flexor	intrinsics		

•  Performed	75	repetitions	
of	isotonic	contractions	 18%	increased	in	

drop	post	fatigue	

•  High	correlation	between	flexor	
strength	and	jump	height	

•  58.5	%	total	variation	
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- Subjects	with	unilateral	plantar	fasciitis	
demonstrated	weaker	toe	flexors	than	
the	control	subjects.		

Insufficient	Great	Toe	Flexor	Strength	
Recap	

•  High	peak	forces	on	big	toe	flexors	at	push	off	
•  Fatigue	associated	with	increased	navicular	
drop	

•  High	correlation	between	flexor	strength	and	
jump	height	

•  Weakness	correlated	to	plantar	fascitis		
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Ankle	and	Foot	Impairments		

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	

•  Risks:		
– SLS	<	30	sec	EO,	25	sec	EC)	
– BESS	>	13	errors	
– SEBT	(Y):	>	4cm	ant,																																																							
<	94%	composite	
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The	evidence	can	guide	your	
movement	analysis	
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Ankle	and	Foot	Interventions:			

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	

To	improve	dorsiflexion	

Manual Therapy 20 (2015) 827e834 	
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24	male	subjects	

•  <10	deg	dorsiflexion	knee	straight	
•  >10	deg	dorsiflexion	knee	bent	
•  >5	deg	difference	

Stretching	and	
Manual	Therapy	

Stretching	only	

Both	groups:		
improved	in	dorsiflexion	
ROM	

Manual	therapy	and	
stretch	group:	
•  Increased-	Time	to	

heel-off	
•  Increased-	Ankle	

dorsiflexion	before	
heel	off	

•  Increased-	Talocrural	
posterior	glide	

	



1/24/19	

36	

J Manipulative Physiol Ther 
2014;37:320-325 
	

MWM	taping	for	Dorsiflexion	

1.  Place	foot	on	chair	
(40cm	height)	

2.  Position	ankle	in	
closed-packed	
dorsiflexion	

3.  Apply	tape	to	plantar	
surface	of	the	
calcaneus	from	lateral	
to	medial	side	

•  Five	minutes	of	walking	with	modified	MWM	using	talus	gliding	taping	was	
effective	in	improving	passive	ankle	dorsiflexion	ROM.		
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Improved	time	to	heel	off	and	
dynamic	plantar	loading	

•  Time	to	heel	off	comprises	about	two-thirds	of	
the	stance	phase	during	normal	gait		

Increasing	flexibility	without	power	
loss…	
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Both	improve	dorsiflexion	
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Plantar	flexion	force	production	
Increase	in	

plantar	flexion	
force	

production	

Clinical	pearl:	

•  Dorsiflexion	range	of	motion	improved	with	
roller	and	self	stretch	

•  The	use	of	a	roller	massage	prior	to	an	activity	
that	relies	on	maximum	strength	and	power	
may	be	advantageous	

J Orthop Res 30:1798–1804, 2012	
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Dosage	

•  2,	2-min	sets	of	Maitland	Grade	II	talocrural	
joint	traction	

Dosage	

•  4,	2-min	sets	of	Maitland	Grade	III	talocrural	
joint	mobilization	with	1 min	of	rest	between	
sets	

Dosage	

•  Total	treatment	12	min	(4	min	of	traction	and	
8	min	of	joint	mobilization)	

•  Large-amplitude,	1-s	rhythmic	oscillations	
from	the	joint’s	mid-range	to	End	range	with	
translation	taken	to	tissue	resistance	
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Function	

FAAM	

Dorsiflexion	range	of	motion	

Star	excursion	balance	test	

Ankle	and	Foot	Interventions:			

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	

Increasing	first	MTP	dorsiflexion	
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J	Orthop	Sports	Phys	Ther	2004;34:368-376.	

Intervention	protocol	
•  Hot	whirl	pool	102	deg	F-	15	min	
•  Ultrasound	3-MHz	50%	pulsed	at	1.0	
W/cm2	for	8	min	to	first	MTP	

•  Gastrocnemius	stretch	(3x30	sec	holds)	
•  Supine	hamstring	stretch	(3x30	sec	
holds)	

•  Passive	ROM	for	toe	extension	
•  Dorsal	glides	and	distraction	for	first	
MTP	

•  Pre-mod	e-stim	at	first	MTP	region	

Improve	lower	
quarter	sagittal	
plane	mobility	

Improve	soft	
tissue	

extensibility	

Sesamoid	Joint	Mobilization	
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Sesamoid	Joint	Mobilization	

•  Grade	III	
•  Distal	glides	
•  No	>	20	deg	of	MTP	
movement	

•  1	minute	each,	2	full	
glides	per	second	

Gait	training	cue:	

•  50	feet	
•  “Push	your	big	toe	down	
into	the	ground	now	and	
propel	yourself	forward”	

•  “Push”	was	repeated	
each	time	the	foot	
passed	through	terminal	
stance	
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Results	

ROM	
increased	
42.7	deg	
Strength	
increased	
3.5	kg	
Pain	level	
decreased	
6.4	

Ankle	and	Foot	Interventions:			

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	

Physical Therapy in Sport 24 (2017) 44e52 	



1/24/19	

45	

•  There	is	limited	external	validity	for	short	foot	
exercise		

•  Toe	flexion	of	all	interphalangeal	and	
metatarsophalangeal	joints	against	resistance	
contribute	to	improved	intrinsic	foot	
musculature	functional	performance		

•  Minimal	running	shoes	have	also	shown	
hypertrophic	changes	in	intrinsic	foot	muscles	
in	asymptomatic	populations	

•  Despite	no	plantar	fascia	thickness	changes	
being	observed	through	high-load	plantar	
fascia	resistance	training	there	are	indications	
that	it	may	aid	in	a	quicker	reduction	of	pain	
and	improvements	in	function	
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•  38	articles	looking	at	foot	posture,	foot	orthosis	
and	footwear	on	lower	limb	EMG	activity		

•  Pronated	foot:		
– higher	EMG	activity	in	invertors	(Tibialis	ant	and	
post,	FHL)	and	lower	in	evertors	(peroneus	longus)		

•  With	orthoses:		
–  increased	peroneus	longus	amplitude	

McKeon PO, Hertel J, Bramble D, et al. Br J Sports Med 
2015;49:290. 	
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Neural	subsystem	

Mechanoreceptors	

Active	subsystem	

Intrinsic	muscles	 Extrinsic	muscles	
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Active:	Intrinsic	muscles	

•  Not	designed	to	generate	
large	forces	

•  “Rather,	their	anatomical	
positions	and	alignments	
suggest	that	they	are	
advantageously	positioned	to	
provide	immediate	sensory	
information,	via	the	stretch	
response,	about	changes	in	
the	foot	dome	posture.”	

“In	contrast	to	input	from	sensory	
receptors	within	the	passive	
subsystem	(eg,	capsuloligamentous	
and	cutaneous	receptors),	these	
sensors	may	be	modulated	through	
training	to	alter	their	sensitivity	to	
foot	dome	deformation.“	

Passive	subsystem	
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Intrinsic	foot	muscle	test	

Foot	Core	Training	

•  Traditionally	towel	curls	and	marble	pick	up	
Involves	substantial	
activation	of	flexor	
hallucis	and	flexor	
digitorum	longus	

Short	foot	

“Emphasis should be placed on the patient learning to sense subtalar 
neutral with the calcaneus and the metatarsal heads on the ground and 
the toes neither flexed nor extended” 	



1/24/19	

50	

Doming	progression-	Sitting	

Sit	to	stand	

Bipedal-->Unipedal	
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Bilateral	à	Single	leg	hops	

Hop	off	step	

Ankle	and	Foot	Interventions:			

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	
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Supporting	the	rigid	foot…	

•  Can	reduce	foot	pressure…	

The American Journal of Sports Medicine, 
Vol. 36, No. 11 (2139-2146)	

Asics	Nimbus	6	 Brooks	Glycerin	 Control:	Dunlop	volley	

Motion	control	
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Reduction	in	Peak	pressure	for	motion	
control	shoes	

Decrease	in	peak	
pressures	across	the	
foot	in	motion	control	

shoes	

Mobilizing	the	rigid	foot	

Journal of the American Podiatric Medical Association • Vol 92 • No 9 • October 2002 483 	
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Alphabets/PROM	MTP	

Weightbearing	MTP	Flexion/Extension	

Intervention	
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Active	supination/pronation	

Calf	and	Soleus	Stretch	

@1mos:	Decreased	peak	plantar	
pressures	

Control	group:	
Pressures	
increased	

Treatment	group:	
Pressures	
decreased	

Loading	response	 Propulsion	
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Ankle	and	Foot	Interventions:			

1.  Insufficient	dorsiflexion	ROM	
2.  Insufficient	big	toe	extension	ROM	
3.  Excessive	pronation	(planus)	
4.  Excessive	supination	(cavus)	
5.  Insufficient	plantar	flexor	strength		
6.  Insufficient	big	toe	flexor	strength	
7.  Postural/	balance	control	deficits	

Tendon	loading	and	strengthening	

J	Orthop	Sports	Phys	Ther	2015;45(11):829-832.	doi:10.2519/jospt.2015.0114		
	

Tendinopathy	

•  Develops	predominantly	from:	
– Excessive	compression	
– Tensile	load	(muscle	from	muscle	contraction	or	
lengthening)	

– Movement	strategies	
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EdUReP	

Educational	interventions	
Unloading	
Reloading	
Prevention	strategies	

Dosing	the	tendon	reload	process?	

J Orthop Sports Phys Ther 2015;45(11):876-886. Epub 21 Sep 2015. 	

Most	common	eccentric	protocol:	

•  3	sets	of	15	
•  Twice	per	day	
•  Knee	extended	
•  Knee	slightly	flexed	
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Dosage:	

•  Do	exercise	even	if	painful	(stop	if	pain	
becomes	disabling)	and	perform	until	it	
becomes	pain	free		

•  Once	pain	free,	progressively	add	loads	in	
either	a	backpack	or	in	your	hands	until	the	
exercise	is	again	painful		

Progressive	tendon	loading	program	
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Acute	Phase	1:	Weeks	1	to	2	

Patient Status 
Pain and difficulty with all activities, difficulty performing 
10 one-legged heel rises 
 
Goals 
Start to exercise and understanding nature of the injury 
and how to use the pain-monitoring model  

Treatment Program	
•  Perform exercises every day: 

• Pain monitoring model information and 

advice on exercise activity 

• Circulation exercises (moving foot up/

down) 

• Two-legged heel rises standing on the 

floor (3×10-15 repetitions) 

• One-legged heel rises standing on the 

floor (3×10 repetitions) 

• Sitting heel rises (3×10 repetitions) 

• Eccentric heel rises standing on the floor 

(3×10 repetitions) 

	

Phase	2:	Weeks	2-5	

•  If	pain	at	the	distal	insertion	of	the	tendon,	
continue	standing	on	the	floor	
	

•  Patient	Status	
-	Pain	with	exercise,	morning	stiffness,	pain	when	
performing	heel	rises	
	

•  Goals	
-	Start	strengthening	
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Treatment	Program	

•  Perform	exercises	every	day:	

•	Two	legged	heel	rises	standing	on	edge	of	a	

step	(3×15	repetitions)	

•	One	legged	heel	rises	standing	on	edge	of	a	

step	(3×15	repetitions)	

•	Sitting	heel	rises	(3×15	repetitions)	

•	Eccentric	heel	rises	standing	on	edge	of	a	step	

(3×15	repetitions)	

•	Quick	rebounding	heel	rises	(3×20repetitions)	

	

Phase	3:	weeks	3	to	12	(or	longer)	
If	pain	at	the	distal	insertion	of	the	tendon,	continue	standing	
on	the	floor	
	
Patient	Status	
-	Tolerates	the	phase	2	exercise	program	well	
-  No	pain	at	the	distal	tendon	insertion	
-  Possibly	decreased	or	increased	morning	stiffness		
	
Goals		
-  Heavier	strength	training	
-  Increase	or	start	running	and/or	jumping	activity	
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Treatment	Program	
	

Perform	exercises	every	day	and	with	heavier	load	2	to	3	

times	per	week:	

•	One-legged	heel	rises	standing	on	edge	of	step	with	added	

weight	(3×15	repetitions)		

•	Sitting	heel	rises	(3×15	repetitions)		

•Eccentric	heel	rises	standing	on	edge	of	step	with	added	

weight	(3×15	repetitions)	

•	Quick	rebounding	heel	rises	(3×20	repetitions)	

•	Plyometrics	training	

	

Phase	4:	3	to	6	months	

If	pain	at	the	distal	insertion	of	the	tendon,	
continue	standing	on	the	floor	
Patient	Status	
Minimal	symptoms,	not	morning	stiffness	every	
day,	can	participate	in	sports	without	difficulty	
	Goals	
Maintenance	exercise,	no	symptoms	
	

Treatment	Program	
•  Perform	exercises	2	to	3	times	
per	week:	
•	One-legged	heel	rises	
standing	on	edge	of	step	with	
added	weight	(3×15	
repetitions)	
•Eccentric	heel	rises	standing	
on	edge	of	step	with	added	
weight	(3×15	repetitions)	
•	Quick	rebounding	heel	rises	
(3×20	repetitions)		
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Clinical	Pearl	

•  Gradual	reloading	of	tendons	
•  Mix	of	concentrics	and	eccentrics-	limited	
range	of	movement	

•  Add	velocity	to	the	resistance	training	

Scand	J	Med	Sci	Sports.	2015	Jun;25(3):e292-300.	doi:	10.1111/sms.12313.	Epub	2014	Aug	21.	
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Why	high	load?	

•  The	plantar	fascia	is	made	up	of	collagen	type	
1	fibers	(Stecco	et	al.,	2013)	

•  Large	tensile	forces	have	been	associated	with	
improvements	in	symptoms	in	other	
conditions	involving	degenerative	changes,	as	
seen	in	plantar	fasciitis	

High	load	strength	training	

“From	a	theoretical	perspective,	this	was	achieved	using	the	windlass	
mechanism	in	combination	with	loading	of	the	Achilles	tendon.“	
	

Set	up:	

1.  Unilateral	heel	raises	with	towel	under	toes	
(windlass	mechanism)	

2.  Exercise	on	stairway	or	similar	location	
3.  Towel	was	customized	to	ensure	maximum	

toe	dorsiflexion	at	the	top	of	heel	rise	



1/24/19	

64	

Cues:	
•  3	seconds	up	
•  2	second	hold	at	
the	top	

•  3	seconds	down	
•  12	repetition	
maximum	for	3	sets	

Dosage	
Weeks	 Resistance	 Repetitions	

0-2	 12	rep	max	 3	sets	

2-4		 Add	load	with	back	pack	
10RM	

4	sets	

4	 8RM	 5	sets	

Every	second	day	for	3	months	

Foot	Function	Index	

MCID:	7	

•  At	3	months,	
Significant	29	point	
decrease	in	Foot	
Function	Index	
(FFI)		

•  No	significant	
difference	
compared	to	
stretch	at	1,	6	and	
12	months	
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Clinical	pearl:	

•  High	load	strength	training	
•  Yields	quicker	recovery	at	3	months	
•  Efficient	to	perform	
•  Only	required	every	2nd	day		

•  Resistance	program	focused	on	improving	big	
toe	flexor	strength	(supervised	vs	home)	

•  Monitored	toe	flexor	strength,	compliance,	
foot	health	and	single	leg	balance	

Only	supervised	group	
•  Significant	increase	in	hallux	strength	(36%)	

– 1.7%	Body	weight	increase	
– 12%	decrease	in	fall	risk	

•  Significance	increase	in	Single	limb	balance	
(eyes	open	and	closed)		


