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Overview	
•  In	the	United	States,	between	1.6	and	3.8	million	athletes	
suffer	a	sports-related	concussion	(SRC)	each	year		

•  Common	symptoms	of	sport	related	concussions:	
	Confusion,	headache,	nausea/vomiIng,	dizziness,	
	sensiIvity	to	light	or	noise,	faIgue,	aLenIon/	
	concentraIon	problems,	emoIonal	lability	

•  Common	treatment:	REST	
•  May	cause:		
				Abnormal	vesIbular	system		
														funcIoning	
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Ves$bular	System	
•  Complex	network:	small	sensory	organs	of	the	inner	
ear,	connecIons	to	the	brain	stem,	cerebellum,	
cerebral	cortex,	ocular	system,	and	postural	muscles.	

•  Our	body’s	movement	
•  Timing	through	space		
•  Time/awareness	of	that	movement		
•  Impairment=	abnormal	signals	regarding	posiIon/
movement	

•  When	impairment	existsà	brain	most	oZen	relies	on	
visual	input	to	stabilize	the	head	on	the	body	
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Ves$bular	Rehabilita$on	
•  VRT	=	exercise	treatment	program	designed	to	
reduce	or	exInguish	
-hallucinaIon	of	movement	
-exaggeraIon	of	moIon	or	aZer	moIon	

And	improves	or	restores	
-coordinaIon	of	head	and	eye	movement	
-balance	and	equilibrium		

•  Indicated	for	any	vesIbular	lesion,	outside	of	
acute	phase	
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Background	
•  20	year	old	female	volleyball	player		
•  Defensive	Specialist	(DS)		
•  Diagnosed	with	3	concussions	and	potenIally	several	others		
•  Chronic	symptoms:		

	persistent	headaches	
	visual	deficits	
	impaired	balance	
	depression	
	anxiety	

•  Previous	treatment/DiagnosIc	TesIng:		
	physician	àCT	scan	=unremarkable	
	prescribed	glasses	
	prescribed	ZoloZ	



Pre-Rehabilita$on	Measures	
•  Sport	Concussion	Assessment	Tool	(SCAT)	
•  Dizziness	Handicap	Inventory	(DHI)		
•  Balance	Error	Scoring	System	(BESS)	
•  Biosway	
•  Computerized	Dynamic	Visual	Acuity	Test	
(CDVAT)	

•  GANS	Sensory	OrganizaIon	Performance	(SOP)	



Sport	Concussion	Assessment	Tool	
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Balance	Error	Scoring	System	
(BESS)	





Biosway	



Computerized	Dynamic	Visual	
Acuity	Test	(CDVAT)	

•  Abnormal	VesIbular-Ocular	Reflex	(VOR)	
– Visual	acuity	with	acIve	head	movement		
– Eyes	focused	while	head	is	moving		
– Smooth	pursuits,	saccades,	convergence	(VOMS)	



GANS	Sensory	Organiza$on	
Performance	(SOP)	
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Ves$bular	Rehabilita$on		
Ø Perform	1	x	day	(7	days	a	week)	
Ø Establish	dizziness	scale	0-5	prior	to	beginning	
exercises	

Ø 0	no	dizziness	5	worst	possible	dizziness	
Ø Establish	dizziness	scale	aZer	each	exercise;	
return	to	baseline	before	moving	on	to	the	next	
exercise.		

Ø Progressed:	sets,	repeIIons,	velocity	of	moIon,	
stability	of	surface	and	visual	conflicIon	or	
distracIon	



Head	Circles		

•  Stand	in	corner,	do	not	touch	corner	
•  Eyes	move	with	your	head	
•  10	circles	clockwise,	stop	and	refocus	
•  10	circle	counter	clockwise,	stop	and	refocus	

Increased	setsà	stand	on	foamà	stand	on	
foam	with	feet	together	à	increase	speed	



Head	Turns	
•  Stand	in	corner,	do	not	touch	corner	
•  Turn	your	head	to	look		

	side	to	side	
	up	and	down	
	up	to	the	right/down	to	the	leZ	
	up	to	the	leZ/down	to	the	right	

•  	Focus	on	target	in	each	direcIon	
•  30	seconds	in	all	direcIons		

Increased	setsà	stand	on	foamà	stand	on	
foam	with	feet	together	à	increase	speed	



Ball	Circles	
•  Stand	in	corner,	do	not	touch	corner	
•  Both	feet	shoulder	width	apart,	holding	a	

ball	with	both	hands	and	arms	straight	out	
in	front	of	you	

•  Move	ball	in	large	complete	circles	
•  Eyes	and	head	follow	the	ball		
•  Smooth	and	conInuous	
•  10	x	clockwise	
•  10	x	counter	clockwise	

Increased	setsà	increase	speedà	use		
distracIonà	more	difficult	distracIon	



Gait	with	head	turns		
•  Walk	down	a	hallway;	no	set	
						distance	to	walk	
•  Move	head	right	and	leZ		
•  Move	head	up	and	down		
•  No	set	amount	of	Imes	to	turn		
						your	head	
•  Eyes	follow	your	head	
	
•  30	sec	up	and	down	
•  30	sec	leZ	and	right	

	Increased	setsà	increase	speedà		
nods		



Gait	with	full	turns	

•  Walk	down	a	hallway;	no	set	distance	to	walk	
•  Take	2-3	steps	then	turn	completely	around	in	a	

circle	to	the	right		
•  Alternate	between	right	and	leZ	turns	
•  Stop	and	refocus	in	between	turns	
•  No	set	number	of	turns	to	take		
•  30	sec	

Increased	setsà	increase	speedà	same	side	turns	



Corner	alterna$ng	turns	

•  Stand	in	corner,	do	not	touch	corner	
•  Turn	around	to	the	right,	stop	and	refocus	
•  Turn	around	to	the	leZ,	stop	and	refocus	
•  ConInue	to	alternate	between	right	and	leZ	
						turns	for	a	total	of	10	turns	
	

Increased	setsà	increase	speedà	same	side	turns	



Rolling	on	wall	
•  Stand	with	back	against	wall	
•  Bend	elbows	and	keep	fists	near	face	to	protect	

yourself	
•  Roll	in	a	circle	on	the	wall	making	sure	some	part	of	

your	body	is	always	touching	the	wall	
•  Roll	3-4	Imes	to	the	right	
•  Roll	3-4	Imes	to	the	leZ	
•  Always	stop	with	your	back	against	the	wall	and	eyes	

closed	unIl	dizziness	completely	resolves	
	

Increased	setsà	increase	speedà	rolls	with	eyes	
closed	



Post-RehabilitaIon	
Measures	&	Scores	



SCAT	
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BESS	
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*Intra-rater	reliability	score:	
	0.74		

	
(A	change	of	7.3+	points	required)	
Before	the	change	can	be	aLributed	
to	the	balancer	rather	than	to	the	
scorer	



Biosway	
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Biosway	
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Biosway	
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Biosway	
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Limita$ons	
•  Was	liZing	with	Volleyball	Team	for	the	first	4	weeks	of	

study	
•  5th	week	was	sick	with	cold	and	ear	infecIon	prescribed	

steroids		
•  6th,	final	week	of	study,	she	began	spring	volleyball	pracIce	

with	team	
•  ExerIonal	recreaIonal	acIviIes		
•  Compliance	
•  Not	being	able	to	complete	each	day	in	the	clinic	while	

monitored	
•  Trigger	points,	myofascial	Ightness-self	massager	and	

portable	TENS	



Conclusion	
•  RecogniIon	of	chronic	symptoms	and	vesIbular	
deficits		

•  Appropriate	assessment	and	categorizaIon	of	
symptoms	

•  Determine	proper	treatment	strategy	
•  VesIbular	rehabilitaIon	is	generally	
underuIlized	in	AthleIc	Training		

•  VesIbular	rehabilitaIon	should	be	considered	in	
the	management	of	individuals	post-concussion	
who	demonstrate	prolonged	symptoms	
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