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The Borderland between Epilepsy and Movement Disorders

Chin-Wei Huang and Wen-Juh Hwang

Abstract- Epileptic seizures presenting as motor phenomena without concomitant conscious change may be
confused with one of the paroxysmal movement disorders. Conversely, the attack of paroxysmal movement
disorders may be thought to be epileptic due to a number of factors, including its sudden, unpredictable, and
transient nature, its response to anticonvulsants, and the premonitory sensations preceding attacks. The dis-
tinction between epilepsy and movement disorders is further confused by the reports that these two condi-
tions frequently occur in the same families or even in the same patients. Recent studies show that a few
epilepsy and paroxysmal movement disorders are “channelopathies”, indicating that they may share some
common pathophysiology and a possible “overlap”. 

A good quality of history, a trial to reproduce the motor phenomena, the application of video-EEG,
polysomnography, and other electrophysiological recordings, together with regular follow-up are important
for differentiating these two conditions.
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thetosis and benign infantile convulsions(1-7)

1 noctur-

nal motor attacks 2

paroxysmal daytime motor attacks 3

persistent dyskinesia

Video-EEG

polysomnography

mesial frontal seizures

(8-9)

vertex

multifocal epilepti-

form discharges

automatism
(10)

dystonic posture or movement

generalized tonic-clonic

depth electrodes, subdural strips

supplementary

motor seizure

6 24 

55~64% 

tonically adducted opistho-

tonus

clonic movement

(11) 5~10

10~40 

(12)

autosomal-dominant

nocturnal frontal lobe epilepsy

episodic nocturnal wandering

nocturnal paroxysmal dystonia (13-14)

. 
1. mesial frontal seizures

2. other partial or generalized
seizures

3. paroxysmal hypnogenic
dyskinesia

4. periodic move-
ment of sleep sleepwalking night
terrors REM sleep behavior dis-
order nocturnal facio-
mandibular myoclonus sleep apnea

5. physiological hypnic jerks physiological frag-
mentary myoclonus pathological fragmentary
myoclonus L-dopa induced myoclonus

6. jactatio capitis/corpora
nocturna
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paroxysmal dyskinesia

paroxysmal hypnogenic

dyskinesia (15) carbamazepine 

other partial or

generalized seizures

mesial-basal temporal lobe

amygdala hippocampus

stria terminalis precommis-

sural portion of the fornix

paroxysmal hypno-

genic dyskinesia

arousal pattern

(16)

5 benzodiazepine 

periodic movement of

sleep

restless legs syndrome

30 

fanning

Babinski’s sign 

0.5~5 5~90 4

1 2 

jerk-locked back-averaging

premovement

potential bereitschaftspotential

endoge-

nous opioid

REM sleep behavior dis-

order

REM muscle atonia

act out their

dreams

(17-18)

clon-

azepam 

nocturnal facio-

mandibular myoclonus
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masseter orbicularis

oculi orbicularis oris (19)

cluster 

(20)

sleepwalking and night terrors

slow-wave sleep, stage 3 and

4 NREM 30~90 

clonazepam 0.5~2 mg

4~12 

20 

myoclonus

hypnotic jerks

physio-

logical fragmentary jerks

multifocal

1 2 

non-REM

sleep 1 4 

pathological fragmentary myoclonus

jactatio

capitis/corpora nocturna

REM NREM 

head banging

clonazepam

startle/movement-

induced epileptic seizures

. 
1. startle/movement-induced 

epileptic seizures

2. drop attacks sudden falls

3. hyperexplexia hyperekplexia startle syn-

drome

4. paroxysmal dyskinesia

paroxysmal kinesigenic

choreoathetosis PKC paroxysmal kinesigenic

dyskinesia PKD

paroxysmal dystonic choreoathetosis PDC

paroxysmal non-kinesigenic dyskinesia PNKD

paroxysmal exercise-induced

dyskinesia PED e.g. L-dopa

induced dyskinesia neuroleptic induced oculogyric cri-

sis

5. episodic ataxia

6. stereotypies

7. tonic spasm

8. mesial frontal seizures

9. other partial epilepsies
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reflex epilepsy (21)

Down’s syndrome Tay-Sachs disease

hyperekplexia

habitu-

ation

clonic

twitching (22-24)

-

movement-induced epileptic seizures

parox-

ysmal kinesigenic choreoathetosis

drop attacks

atonic

myoclonic tonic

astatic (25)

negative motor areas (26)

Lennox-Gastaut syndrome 

cataplexy

motor phenomena

callosotomy

hyperekplexia startle syndrome

glycine receptor (27)

stiffness

handicap

no habituation
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clonazepam valproic

acid piracetam levetiracetam 

paroxysmal dyskinesias

sudden onset

dystonia athetosis

chorea ballism Demirkiran Jankovic

precipitating factors

1 paroxysmal kinesigenic dyskinesia

induced by sudden movement

2 paroxysmal non-kinesi-

genic dyskinesia occurring spontaneously

3 paroxysmal

exertion-induced dyskinesia induced after prolonged

exercise 4 paroxysmal

hypnogenic dyskinesia occurring during sleep
(28) Table 3

Demirliran Jankovic 1995 dyskine-

sia choreoathetosis 

dyskinesia
(28) 2000~2005 

Table 3. Clinical features of paroxysmal dyskinesias

PKD PNKD PED PHD

Male:Female 4:1 3:2 1:2

Age at onset
Range <1~40 y/o <1~30 y/o 2~20 y/o 2~40 y/o
Median 12 y/o 12 y/o 3 y/o
Mean 12 y/o 12 y/o 8 y/o

Inheritance AD, AR, sporadic AD, sporadic AD AD, sporadic

Duration of attacks Usually <1 min, Minutes to hours 5~30 min Short:20~50 s
always less than 5 (<1 min~3 h) Long:5~30 min
min

Frequency of attacks 1/mo to 100/d 1~2/y, occasionally 1~2/mo, 5/night to 2~3/y
to 3/d occasionally daily

Precipitating factors sudden movement Nil prolonged non-REM sleep
or postural change exercise, 
esp. after rest, vibration, passive
startle movement of 

affected limbs

Exacerbating factors stress, anxiety, cold alcohol, caffeine, stress, starvation, stress, fatigue,
fatigue, stress sleep menstruation

deprivation, cold 

Therapy carbamazepine clonazepam clonazepam? carbamazepine
phenytoin benzodiazepine carbohydrate-rich phenytoin
lamotrigine phenobarbital diet? phenobarbital
topiramate valproic acid
acetazolamide levetiracetam

PKD: paroxysmal kinesigenic dyskinesia; PNKD: paroxysmal non-kinesigenic dyskinesia; PED: paroxysmal exercise-induced
dyskinesia; PHD: paroxysmal hypnogenic dyskinesia.
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Movement Disorders choreoatheto-

sis(29-31) dyskinesia 

choreoathetosis 

paroxys-

mal kinesigenic choreoathetosis

Kertesz 1967 
(32) 40 

11~12 3~4:1

60~90% 

1 

5 

5~20 

putamen

aspirin warfarin

endarterectomy angioplasty 
(33)

(34) Table 4

phenytoin carbamazepine lamotrigine(29,31)

topiramate(30)

phenytoin carbamazepine lamotrigine

topiramate valproic acid 

50~75% 
(35) Neuroleptics diphenhydramine 

1

2

3

10~15% 4

phenytoin carbamazepine

1

2 3

4

5
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Table 4. Cloned genes and mapped loci for episodic disorders

Disease Chromosome Gene Ion channel

1. Neuromuscular disorders

Hyperkalemic periodic paralysis 17q24 SCN4A Sodium channel 

Paramyotonia congenita 17q24 SCN4A Sodium channel 

Potassium-aggravated myotonia 17q24 SCN4A Sodium channel 

Hypokalemic periodic paralysis (type 1) 1q31-32 CACN1AS Calcium channel

Hypokalemic periodic paralysis (type 2) 17q SCN4A Sodium channel

Myotonia congenita 7q35 CLCN1 Chloride channel

Congenital myasthenic syndrome 2q CHRNA1 Acetylcholine receptor

Congenital myasthenic syndrome 17p CHRNB1 Acetylcholine receptor

Congenital myasthenic syndrome 17p CHRNE Acetylcholine receptor

2. Ataxic disorders

Episodic ataxia with myokymia (type 1) 12p13 KCNA1 Potassium channel

Episodic ataxia with nystagmus (type 2) 19p13 CACNA1A Calcium channel

Spinocerebellar ataxia type 6 19p13 CACNA1A Calcium channel

3. Migraine

Familial hemiplegic migraine (type 1) 19p13 CACNA1A Calcium channel

Familial hemiplegic migraine (type 2) 1q21-23 ATP1A2 Na/K pump alpha 2 subunit

4. Paroxysmal dyskinesias

Familial paroxysmal nonkinesigenic dyskinesia 2q33-35 SLC2C Anion exchanger?

Familial paroxysmal nonkinesigenic dyskinesia 10q22 KCNMA1 Potassium channel
/generalized epilepsy

Paroxysmal exercise-induced dyskinesia/epilepsy 1p SLC2A1 Facilitative glucose 
transporter Type1

Paroxysmal dyskinesia/ataxia 1p ? ?

Infantile convulsions and paroxysmal choreoathetosis 16p12-q12 ? ?

Familial paroxysmal kinesigenic dyskinesias 16p11.2-q12.1 ? ?

Paroxysmal hypnogenic dyskinesia 20q13.2-13.3 CHRNA4 Nicotinic acetylcholine
receptor alpha 4 subunit

Hereditary hyperekplexia 5q32 GLRA1 Glycine receptor

5. Epilepsy

Autosomal dominant nocturnal frontal lobe epilepsy 20q13 CHRNA4 Nicotinic acetylcholine 
receptor alpha 4 subunit

Autosomal dominant nocturnal frontal lobe epilepsy 1q21 CHRNB2 Nicotinic acetylcholine 
receptor beta 2 subunit

Benign familial neonatal convulsions (type 1) 20q33-35 KCNQ2 Potassium channel

Benign familial neonatal convulsions (type 2) 8q24 KCNQ3 Potassium channel

6. Long QT syndromesa Various Various Various

aLong QT intervals syndromes, potassium or sodium channels on different genes.
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6
(36)

positron emission tomography

1

2

3

4

5

1

2

paroxysmal  dystonic choreoathetosis

Mount Reback 1940 
(37)

5 4 

phenytoin carba-

mazepine valproic

acid phenobarbital benzodiazepine clonazepam

levetiracetam (38)

2 

paroxysmal exer-

cise-induced dyskinesia

2~20 8 5~30

paresthesia

10~15 

passive movements of affect-

ed limbs vibration

4~5 

clonazepam 

episodic ataxia

Hartnup dis-

ease maple syrup urine disease pyruvate decarboxy-

lase deficiency 

carbamazepine 
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(34) 2~15 

myokymia neuromyotonia

acetazolamide phenytoin valproic

acid 12 

(34) 40 

5~15 

nystagmus oscillopsia

acetazolamide 

anterior vermis

stereotypies

t ic

Asperger 
(39-40)

tonic spasm

trigger zone

50

trigger zone

flexor spasm

spasticity 

baclofen 

carbamazepine 200~400 mg/day

phenytoin 

persistent

c o r t i c a l

myoclonus epilepsia partialis continua pro-

gressive myoclonic epilepsies juvenile myoclonic

epilepsy and other myoclonic epilepsies

epilepsia partialis con-

tinua

tremor
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20% 
(41)

EEG/EMG correlation

tan-

gential dipoles 

jerk-locked back-aver-

aging 20 ms 40

ms premy-

oclonus spike

56% (41)

single photon emission computed

tomography

Todd’s paralysis

Rasmussen 
(41-42)

spinal myoclonus

abdominal dyskinesia

focal multifocal or generalized myoclonus

absence juvenile

myoclonic eplepsy valproic acid

benzodiazepine 

epileptic myoclonus

myoclonic epilepsy with ragged red fibers Lafora’s

body disease Unverricht-Lundborg disease

<50 ms

multifocal

-

non-epileptic myoclonus

50~300

ms

19 

ion

channel gene disorders Table 4
(34)



54

Acta Neurologica Taiwanica Vol 18 No 1 March 2009

cingulate gyrus

sphenoid EEG

EEG telemetry

premyoclonus cortical

spike somatosensory evoked

potential cortical

reflex myoclonus
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