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Abstract

Movement	disorders	are	a	rare	recognised	complication	of	stroke.	Different	types	of	hyperkinetic	and	

hypokinetic	movement	disorders	have	been	reported	and	can	be	seen	after	ischaemic	and	haemorrhagic	

strokes.	Failure	to	address	these	involuntary	movements	poses	a	challenge	for	post‐	stroke	intensive	

multidisciplinary	rehabilitation.	We	would	like	to	report	on	our	experience	and	the	challenges	faced	in	

the	rehabilitation	process	of	a	patient	with	post	stroke	generalised	myoclonus.
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Introduction

	 Movement	disorders	are	a	recognised	complication	of	stroke.	Reported	frequency	of	involuntary	

movements	following	a	stroke	ranges	between	1‐4%	[1,2,3].	Although	rare,	many	different	varieties	of	

abnormal	movement	 can	be	 found	after	 a	 stroke	either	acutely	or	 as	 a	delayed	 sequel.	They	 can	be	

hyperkinetic	(most	commonly	hemichorea–hemiballismus)	or	hypokinetic	(most	commonly	vascular	

parkinsonism).	Most	are	caused	by	lesions	in	the	basal	ganglia	or	thalamus	but	can	occur	with	strokes	at	

many	different	locations	in	the	motor	circuit	[3].	Among	these,	myoclonus	is	one	of	the	rarest	form	of	

movement	disorder	 in	patients	with	 stroke	 [1].	Myoclonus	 is	described	as	 sudden,	brief,	 shock	 like,	

involuntary	movements	caused	by	muscular	contractions	[4].	Post‐stroke	myoclonus	has	been	so	far	

reported	to	be	focal	or	segmental	with	posterior	circulation	strokes,	particularly	midbrain,	pontine	and	

thalamic	strokes	[1,2].	However,	no	generalised	myoclonus	has	been	reported	prior	to	this	[1].	We	would	

like	 to	 report	of	 our	 experience	and	 challenges	 faced	 in	 the	 rehabilitation	process	of	 a	patient	with	

generalised	myoclonus	following	Anterior	Cerebral	Artery	(ACA)	territory	stroke.

Case	Report

	 A	59	years	old	gentleman	of	no	known	medical	illness	initially	presented	to	the	hospital	with	one	

day	history	of	sudden	onset	of	 left‐sided	limb	weakness.	The	blood	pressure	upon	presentation	was	

190/107	mmHg.	2	days	prior	to	the	presentation,	he	had	what	he	described	as	a	sudden	twitching	of	the	

left	lower	limb	lasting	for	about	5	minutes	and	resolved	spontaneously.	He	was	conscious	and	aware	of	

the	involuntary	movement	but	was	unable	to	control	it.	 	Upon	presentation	to	the	hospital,	it	was	noted	
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that	he	had	left	upper	motor	neuron	facial	nerve	palsy	with	left	sided	hemiparesis	with	a	general	muscle	

power	of	4/5	according	to	the	Medical	Research	Council	(MRC)	grading	system	on	the	left	side.	Glasgow	

Coma	Scale	(GCS)	level	was	15/15,	full	at	all	times.	Computer	Tomography	(CT)	scan	of	the	brain	showed	

less	well	de�ined	hypodensity	at	the	right	centrum	semiovale.

nd	 On	 the	 2 	 day,	 the	 left‐sided	 weakness	 progressively	 worsened	 till	 it	 was	 dense	 �laccid	 left	

hemiparesis.	 There	 were	 also	 increasing	 occurrences	 of	 jerky	 movements	 of	 the	 left	 upper	 limb,	

abdomen	 and	 lower	 limb	 with	 each	 episode	 lasting	 2	 to	 3	 minutes	 each	 time	 without	 any	 loss	 of	

consciousness.	Repeated	CT	scan	of	the	brain	showed	early	subacute	right	ACA	territory	infarct	(Figure	

1).	Electroencephalogram	(EEG)	did	not	reveal	any	epileptic	form	discharges	throughout	the	recording	

despite	the	fact	that	the	patient	had	1	episode	of	involuntary	movement	of	the	abdomen	during	the	EEG	

procedure.	 He	 was	 diagnosed	 to	 have	 right	 ACA	 infarct	 with	 Epilepsia	 Partialis	 Continua	 (EPC).	

Antiepileptic	agent,	oral	sodium	valproate	400mg	thrice	a	day,	was	initiated.	The	involuntary	movements	

became	less	frequent	with	medication.	

th
	 On	the	10 	day	of	admission,	the	patient	was	transferred	to	rehabilitation	care	to	undergo	active	

multidisciplinary	rehabilitation.	He	was	severely	dependant	on	all	aspects	of	personal	activity	of	daily	

living	 at	 the	 point	 of	 transfer.	Upon	 transfer,	 his	 involuntary	movement	 increasingly	 became	worse	

without	any	clouding	of	consciousness.	They	were	described	as	jerky	movements	of	the	left	upper	limb	

lasting	2‐3	minutes,	each	time	occurring	once	every	hour	at	average	and	resolving	spontaneously.	Over	

the	next	few	days,	the	involuntary	jerky	movements	progressively	involved	the	right	upper	limb	as	well.	A	

second	antiepileptic	agent,	oral	carbamazepine	200mg	thrice	a	day,	was	added	to	the	prescription.	The	

addition	of	the	antiepileptic	medication	managed	to	reduce	the	frequency	of	involuntary	movement,	but	

not	signi�icantly.

	 Intensive	 rehabilitation	was	 unable	 to	 commence	 as	 the	 involuntary	movement	 affected	 the	

patient	physically,	psychologically	and	emotionally.	This	condition	caused	deep	frustration	to	him	as	it	

disturbed	him	in	many	ways	including	poor	sleep.	The	psychological	and	emotional	state	of	the	patient	

caused	low	motivation	and	severe	inattention	during	therapy	sessions.	His	Patient	Health	Questionnaire‐	

9	 (PHQ‐9)	 score	 was	 14	 indicating	 moderate	 depression	 for	 which	 he	 was	 started	 on	 sertraline,	 a	

Selective	Serotonin	Reuptake	Inhibitor	(SSRI).	Furthermore,	the	therapists	were	not	very	comfortable	in	

conducting	 therapy	sessions	at	 the	gym	 in	view	of	 the	given	diagnosis	of	epilepsy	and	 the	 frequent	

attacks.	During	this	time	comprehensive	slow‐stream	rehabilitation	approach	was	initiated	focusing	on	

general	reconditioning	to	prevent	deconditioning	and	further	complications	of	immobilization	which	

included	 nutrition	 optimization,	 proper	 bladder,	 bowel	 and	 skin	 care,	 cardiopulmonary	 training	 to	

improve	cardiopulmonary	function,	proper	positioning	and	joint	protection	strategies,	attaining	head	

and	truncal	control,	hemiplegic	shoulder	joint	protection	and	limb	mobilization	including	stretching	

exercises	to	prevent	contracture.	

	
rdOn	the	23 	day	post‐stroke	a	repeat	EEG	revealed	normal	�indings.	The	diagnosis	was	revised	to	

post‐stroke	myoclonic	jerk.	The	presentation	of	the	patient	was	not	in	line	with	the	clinical	picture	of	EPC.	

EPC	is	characterized	by	focal	motor	clonic	activity	restricted	to	one	body	part	recurring	at	fairly	regular	

intervals	lasting	for	a	minimum	of	1	hour.	The	EPC	typically	has	unilateral	involvement	with	evident	

postictal	weakness	[5,6].	Patient's	EEG	both	times	were	normal	and	not	suggestive	of	EPC.	
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	 Once	 the	 diagnosis	 was	 revised,	 oral	 clonazepam	 of	 0.5	 mg	 twice	 a	 day	 was	 initiated	 while	

simultaneously	tapering	off	the	antiepileptic	medications.	The	involuntary	movement	of	the	upper	limbs	

reduced	drastically	occurring	very	rarely	(at	an	average	of	twice	to	thrice	a	week	as	reported	by	the	

patient).	Once	the	myoclonic	jerks	were	under	control,	the	patient	was	able	to	be	subjected	to	intensive	

inpatient	multidisciplinary	rehabilitation.	He	became	more	cheerful	and	motivated.	His	repeated	PHQ	9	

score	was	0	and	the	antidepressant,	sertraline	was	stopped.	He	progressed	steadily	thereafter	during	his	

rehabilitative	course	showing	tremendous	neurological	and	functional	recovery.	His	Modi�ied	Barthel	

Index	 (MBI)	 score	 improved	 from	 37	 prior	 to	 rehabilitation	 to	 52	 indicating	 moderate	 level	 of	

dependency	on	discharge.	His	Trunk	Control	Test	(TCT)	also	improved	from	24	to	74	upon	discharge	

suggesting	improved	truncal	balance.

	 The	patient	was	discharged	home	after	2	months	of	multidisciplinary	rehabilitation.	His	progress	

and	rehabilitation	is	continued	and	monitored	as	outpatient,	focusing	on	community	integration.

Discussion

	 The	frequency	of	post‐stroke	abnormal	movements	has	been	estimated	to	vary	between	1%	and	

4%	of	all	strokes	[1,2,3].	In	a	study	based	on	the	hospital	stroke	registry	in	Ecuador,	South	America,	3.7%	

of	1500	stroke	patients	developed	post	stroke	movement	disorder	[2].	A	review	of	the	hospital	based	

Lausanne	Stroke	Registry	identified	a	prevalence	of	1%	and	an	estimated	incidence	of	0.08%	per	year	[7].	

These	involuntary	movement	post	stroke	affects	both	sexes	equally	and	the	mean	age	at	onset	is	typically	

in	 the	 sixth	 and	 seventh	 decades	 of	 life,	 but	 can	 range	 from	 early	 childhood	 to	 age	 90	 years	 [2,7].		

Although	a	number	of	different	locations	within	the	brain	have	been	identified	to	be	responsible	for	

abnormal	movements	when	affected	by	stroke,	the	basal	ganglia	are	most	often	implicated	in	post‐stroke	

movement	disorders.	The	basal	ganglia	circuitry	involves	direct	and	indirect	pathways	which	act	as	a	

cortical	feedback	loop	in	which	signals	from	the	neo‐cortex	are	relayed	through	the	striatum,	pallidum,	

and	thalamus	back	to	the	cortex	to	control	voluntary	motor	movements.	Interruption	of	direct	or	indirect	

pathways	 by	 focal	 lesions	 may	 lead	 to	 movement	 disorders.	 Alternate	 theory	 suggests	 that	 the	

dysfunction	 of	 dopaminergic	 and	 Gamma‐Aminobutyric	 Acid	 (GABA)	 ergic	 systems	 as	 a	 result	 of	

neuronal	injury	may	lead	to	post‐stroke	movement	disorders.	In	particular,	GABA	mediates	the	majority	

of	fast	inhibitory	synaptic	transmission	in	the	Central	Nervous	System	(CNS)	and	the	alteration	in	the	

inhibitory	 mechanisms	 may	 explain	 the	 neuronal	 hyperexcitability	 that	 underlies	 some	 forms	 of	

myoclonus	[8].

	 Myoclonus	is	one	the	form	of	post‐stroke	hyperkinetic	movement	disorder	that	has	been	rarely	

reported	[3].	Myoclonus	is	a	positive	phenomenon	described	as	a	sudden,	involuntary,	brief,	irregular,	

jerk‐like	 synchronized	muscle	 contractions	 in	 single	or	multiple	muscle	groups.	So	 far	only	 focal	or	

segmental	myoclonus	 has	 been	 reported	 in	 posterior	 circulation	 stroke	particularly	with	 lesions	 in	

midbrain,	pontine,	and	thalamus	[1,2].	This	patient	presented	with	generalised	myoclonus	occurring	

immediately	following	a	right	ACA	territory	stroke	which	had	not	been	reported	before	[1].	The	presence	

of	generalised	involuntary	movement	following	unilateral	brain	infarct	may	be	explained	by	the	recent	

advances	in	functional	brain	imaging	which	suggests	that	although	the	histopathological	hallmark	of	

movement	disorders	are	located	in	the	basal	ganglia,	they	can	be		caused	by	alterations	within	functional	

whole	brain	networks	rather	than	localized	neurodegeneration	[9].
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	 The	 treatment	 of	 myoclonus	 aims	 to	 enhance	 the	 de�icient	 GABAergic	 inhibitory	

neurotransmission.	 The	 two	 most	 commonly	 used	 GABAergic	 drugs	 are	 clonazepam	 and	 sodium	

valproate.	 Other	 tried	 treatments	 include	 levetiracetam,	 piracetam,	 primidone	 and	 acetazolamide.	

Treatment	should	begin	with	a	single	agent	although	eventually	several	drugs	in	combination	may	be	

required.	Clonazepam	is	effective	in	all	types	of	myoclonus	while	sodium	valproate	is	effective	in	cortical	

and	subcortical	myoclonus	[10].	Piracetam	and	levetiracetam	may	be	effective	but	both	drugs	should	be	

used	with	caution	in	renal	impairment	[11].	Primidone	can	be	tried	but	it	causes	drowsiness,	confusion	

and	falls.	Acetazolamide	is	a	carbonic	anhydrase	inhibitor	that	has	been	reported	to	be	useful	in	the	

treatment	of	myoclonus	because	 it	 is	able	 to	enhance	 the	GABA	effect	and	 the	GABA	 levels	 in	brain	

however,	acetazolamide	necessitates	electrolyte	monitoring.

	 The	timely	diagnosis	of	myoclonus	post‐stroke	is	essential	to	facilitate	intensive	multidisciplinary	

rehabilitation.	 It	 is	proven	that	early	and	intensive	multidisciplinary	rehabilitation	in	acute	phase	of	

stroke	 leads	to	 improved	functional	outcomes.	Myoclonus	following	a	stroke	 is	a	hindering	factor	 in	

initiation	of	 intensive	rehabilitation	as	 it	affects	 the	physical,	psychological	and	emotional	state	of	a	

person	as	seen	in	our	patient.	Frequent	myoclonic	jerks	affect	the	therapeutic	exercises	which	is	needed	

to	promote	motor	recovery.	 It	also	 interferes	with	the	sleep	hygiene	which	 in	turn	affects	 the	mood	

stability.	In	the	process	of	identifying	and	managing	the	involuntary	movements	accordingly,	our	patient	

lost	nearly	2	weeks	of	active	rehabilitation.	Therefore,	the	diagnosis	of	post‐stroke	movement	disorder	

should	always	be	considered	in	the	event	of	involuntary	movement	post‐stroke	and	treated	accordingly	

in	a	swift	manner	which	would	facilitate	early	initiation	of	multidisciplinary	rehabilitation	leading	to	

meaningful	improvement	in	terms	of	motor	recovery	and	functional	outcomes.	

Conclusions

	 	 Although	rare,	many	different	varieties	of	abnormal	movement	can	be	found	after	a	stroke.	

Presentation	of	these	involuntary	movements	may	differ	from	case	to	case	and	it	is	shown	to	delay	the	

post‐stroke	 active	 rehabilitation	 process.	 Timely	 diagnosis	 and	 prompt	 intervention	 of	 movement	

disorder	 post‐stroke	 is	 essential	 to	 initiate	 an	 early	 intensive	 multidisciplinary	 rehabilitation		

programme	facilitating	motor	recovery	and	favourable	functional	outcomes.	

Figures

	

	

	

	 	

Figure	1:	The	arrows	showed	fairly	well	de�ined	hypodense	at	the	right	ACA	territory	in	CT	brain	
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