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Pa+ern of recovery based on degree of 
disability

Wade	DT,	et	al.	Arch	Phys	Med	Rehabil.	1983;64(1):24-28		



Neuroplas5city

•  The	ability	of	the	brain	to	change	its	structure/funcNon	as	a	result	of	
internal	and/or	external	constraints	and	goals	
• UpregulaNon	of	genes	and	growth-promoNng	molecules	within	the	
first	few	days	aSer	stroke:	
•  DendriNc	branching	and	axonal	sprouNng	
•  Synaptogenesis	
•  Cell-cycle	regulatory	genes	

• Also	upregulaNon	of	growth	inhibiNng	genes	and	molecules	
•  Spontaneous	versus	therapeuNc-induced	mechanisms	aSer	stroke	



How do I get be+er in the hospital? 
Three Components

1.  Appropriate	rehabilitaNon	Nming	
2.  PaNent	surveillance	during	hospital	admission	(i.e.	prevenNng	

backward	steps	in	rehabilitaNon)	
3.  Get	out	of	the	hospital	as	soon	as	possible!	



First Component 
Rehabilita5on 5ming: When is the best 5me to start?

Bernhardt,	et	al.	Lancet.	2015;386:46–55	



Bernhardt,	et	al.	Lancet.	2015;386:46–55	

	

How	do	we	explain	these	results?	
	Physiological?	
	Intensity?	
	Is	early	rehab	bad?	



Something to think about: 


….But	researchers	are	weirder.	

Ng,	et	al.	Stroke.	2015	Oct;	46(10):2951-60	

Rodents	do	weird	things…..	



Second Component 
Pa5ent Surveillance (preven5ng backward steps)

•  Fear	of	falling	
• Poststroke	depression	
• Contractures	prevenNon	and	spasNcity	treatment	
• PrevenNon	of	stroke	medical	complicaNons	



Rehab and the 
Fear of Falling

Anderson,	et	al.	Int	J	Rehabil	Res.	2008;31:261-264	

Up	to	70%	stroke	paNents	fall	during	the	
first	6	months	aSer	hospital	or	rehab	facility	
discharge	
	

30-80%	of	stroke	paNents	
report	various	levels	of	fear	
associated	with	falling	and	mobility	



Nonnfallers	with	low	self-efficacy	had	significant	
motor	impairment	and	impaired	funcNonal	ability.	
What	does	this	mean	in	the	sefng	of	hospital	
rehab?	

What	about	nonfallers	with	low	self-efficacy	who	
have	good	physical	condiNon?	

Anderson,	et	al.	Int	J	Rehabil	Res.	2008;31:261-264	

We	need	to	correct	the	fear	of	falling	percepNon	
and	encourage	therapy	parNcipaNon	no	mager	the	
degree	of	impairment	



Poststroke Depression

p	<	0.0001	

p	<	0.03	

p	<	0.01	

Gainof,	et	al.	J	Neur	Neurosurg	Psych.	2001;71:258–261	

Depression	reported	in	up	to	33%	of	
stroke	paNents,	compared	to	13%	of	age-	
and	sex-matched	control	subjects	

Depression	negaNvely	affects	a	
paNent’s	ability	to	acNvely	parNcipate	
in	rehabilitaNon	therapies	



FLAME	Trial:	Fluoxe1ne	versus	Placebo	
	Treatment	5-10	a>er	stroke	
	Outcome:	change	in	FMMS	

Effect	of	depression	remission	on	
ac1vi1es	of	daily	living		

	Longitudinal	observ.	Study	
	Eval	for	mood	improvement	

Early	idenNficaNon	of	depression	during	an	inpaNent	hospitalizaNon	aSer	
stroke	is	CRITICAL,	and	provides	opportuniNes	for	appropriate	therapy	
with	possible	subsequent	impact	on	stroke	recovery	

Chollet	F,	et	al.	Lancet	Neurol.	2011	Feb;10(2):123-30	
Chemerinski	E,	et	al.	Stroke.	2001	Jan;32(1):113-7	

	



Third Component 
Get our pa5ents discharged! 



Links	inpaNent	care	with	community	
services	and	allows	certain	paNents	to	be	
discharged	home	sooner	with	support	of	
the	rehabilitaNon	team	

Langhorne	P,	et	al.	Lancet.	2005	Feb;365(9458):501-6	

Overall,	significant	reducNon	in	the	odds	
of	death	or	dependency	among	paNents	
assigned	ESD	

Early	Supported	Discharge	

Meta-Analysis:	11	trials	(usu.	care	v.	ESD)	
Primary	outcome:	death/dependency	



Disposi5on depends on assessment of 
intensity level

InpaNent	Rehab	FaciliNes	

Skilled	Nursing	FaciliNes	
	

Home	Health	Care	Agency	
	

Long-Term	Care	Hospital	
	

OutpaNent	Rehab	 Nursing	Homes	



Summary

•  Each	healthcare	professional	contributes	to	the	components	of	stroke	
recovery	while	in	the	hospital	
•  Importance	of	a	mulNdisciplinary	team	

•  Therapists:	Heterogeneous	and	involves	broad	array	of	techniques	
•  Current	rehabilitaNons	programs	emphasize	repeNNon,	gradually	progressive	
task	difficulty,	and	funcNonal	pracNce	
•  Individually-tailored	to	the	paNent’s	deficits	

Winstein	CJ,	et	al.	Stroke.	2016	Jun;47(6):e98-e169	



Current Reality of Stroke Rehab

•  InacNvity	in	the	hospital	sefng	
• Compensatory	as	opposed	to	restoraNve	techniques	
• Decreased	available	Nme	to	conduct	therapy	
• Decreased	access	to	post-hospital	rehab	



Reality: Inpa5ent ac5vity throughout the day

Strommen,	et	al.	Stroke.	2014	Dec;	45(12):3649-55	

Within	the	first	few	weeks	of	stroke,	
paNents	generally	have	low	level	of	physical	
acNvity	

44-98%	of	dayNme	observaNons	are	
spent	inacNve	in	bed	

Comprehensive	stroke	units,	30-46%	
of	dayNme	observaNons	are	inacNve	



Reality: PAC U5liza5on and Readmissions 
(2006)





Stroke rehabilita5on in development

• Combining	rehabilitaNon	concepts	with	medical	therapeuNcs	
•  Stem	cells	and	recovery	
• Combining	rehabilitaNon	with	technology	to	improve	access	
• UNlizing	an	enriched	environment	to	provide	a	more	novel	approach	
to	stroke	rehab	



Rehabilita5on, 5ming, and medica5on

Ng,	et	al.	Stroke.	2015	Oct;	46(10):2951-60	



Trying to further understand neuroplas5city

Zeiler	SR,	et	al.	Neurorehabil	Neural	Repair.	2016	Sep;	30(8):	794-800	



Meta-analysis of stem cell administra5on: 
Promising future?

Vu	Q,	et	al.	Neurology.	2014	Apr;82(14):1277-86	

Wider	treatment	window	for	stroke	
paNents	
	
Compensatory	versus	restoraNve	therapy	
	
Understand	repair	mechanisms	beger	
(reduce	injury	early,	promote	repair	later)	



Stroke rehab, technology, and the enriched 
environment



Take home message



Take home message



References

•  Anderson	AG,	Kamwendo	K,	Appelros	P.	Fear	of	falling	in	stroke	paNents:	relaNonship	with	previous	falls	and	
funcNonal	characterisNcs.	Int	J	Rehabil	Res.	2008;31:261-264.	

•  Bernhardt	J,	Langhorne	P,	Lindley	RI,	et	al.	Efficacy	and	safety	of	very	early	mobilisaNon	within	24	h	of	stroke	
onset	(AVERT):	a	randomised	controlled	trial.	Lancet.	2015;386:46–55.	

•  Chemerinski	E,	Robinson	RG,	Kosier	JT.	Improved	recovery	in	acNviNes	of	daily	living	associated	with	
remission	of	poststroke	depression.	Stroke.	2001	Jan;32(1):113-7.	

•  Chollet	F,	Tardy	J,	Albucher	JF,	et	al.	FluoxeNne	for	motor	recovery	aSer	acute	ischemic	stroke	(FLAME):	a	
randomized	placebo-control	trial.	Lancet	Neurol.	2011	Feb;10(2):123-30.	

•  Gainof	G,	Antonucci	G,	Marra	C,	Paolucci	S.	RelaNon	between	depression	aSer	stroke,	anNdepressant	
therapy,	and	funcNonal	recovery.	J	Neurol	Neurosurg	Psychiatry.	2001;71:258–261.	

•  Langhorne	P,	Taylor	G,	Murray	G,	et	al.	Early	supported	discharge	services	for	stroke	paNents:	a	meta-
analysis	of	individual	paNents’	data.	Lancet.	2005	Feb;365(9458):501-6.	

•  Ng	KL,	Gibson	EM,	Hubbard	R,	et	al.	FluoxeNne	maintains	a	state	of	heightened	responsiveness	to	motor	
training	early	aSer	stroke	in	a	mouse	model.	Stroke,	2015	Oct;	46(10):2951-60.	



References (con5nued)

•  Reding	MJ,	Potes	E.	RehabilitaNon	outcome	following	iniNal	unilateral	hemispheric	stroke:	life	table	analysis	
approach.	Stroke.	1988;	19(11):1354-1358.	

•  Strommen	AM,	Christensen	T,	Jensen	K.	QuanNtaNve	measurement	of	physical	acNvity	in	acute	ischemic	
stroke	and	transient	ischemic	agack.	Stroke.	2014	Dec;	45(12):3649-55.	

•  Vu	Q,	Xie	K,	Eckert	M,	et	al.	Meta-analysis	of	preclinical	studies	of	mesenchymal	stromal	cells	for	ischemic	
stroke.	Neurology.	2014	Apr;82(14):1277-86.	

•  Winstein	CJ,	Stein	J,	Arena	R,	et	al.	Guidelines	for	adult	stroke	rehabilitaNon	and	recovery:	A	guideline	for	
healthcare	professionals	from	the	AHA/ASA.	Stroke.	2016	Jun;47(6):e98-e169.	

•  Wade	DT,	Skilbeck	CE,	Hewer	RL.	PredicNng	Barthel	ADL	score	at	6	months	aSer	an	acute	stroke.		Arch	Phys	
Med	Rehabil	1983	Jan;64(1):24-28.	

•  Zeiler	SR,	Hubbard	R,	Gibson	EM,	et	al.	Paradoxical	motor	recovery	from	a	first	stroke	aSer	inducNon	of	a	
second	stroke:	reopening	a	posNschemic	sensiNve	period.	Neurorehabil	Neural	Repair.	2016	Sep;	30(8):	
794-800.	


