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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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SRR 5% R 2RI LU BN SR (motor phenom-
enon) F5E HAMPREREARRRE - HI '€ Gl B {ERRREER
VL 7 7 s 7 R o A A A B[R] — S B A R )
AEEL ) 8 1 A i 2 0 P o ' PR ) 5 R SR e B Bk
(scalp EEG) KRAPIEH » MR PLEGRIREA & T
e > DUBCHER 38 1F B H — SE R BT R @b F -

b AR DY A (BT ARk T I 1T B ISR PR 8 o
FUREMy b2 6 H B A 5E B B SR S 2 Y A
ffEFE hei R LIRS - LAIEEAE (myoclonus) H]
by — A SR BGRE R IRAER © & ] LU
R E ~ Horp— e — R8s Al UE—
TREH ERR e 2R IR o A 1 70 SR B Bl PR ey » 3%
(PSR T A e SR I AR Y o 2 [ Is o 5 38 W A

IR » 4l autosomal dominant paroxysmal choreoa-
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thetosis and benign infantile convulsions” o {5 HEH)
B GR HE B A IR ] o e Al B 5 ek 8 1k sl AR » T
DHensm=XM: (1) ®EMEEEHZEE (noctur-
(2) B o 1k 1 oK Bl 58 1
s ke (3) FRAEME

nal motor attacks) 3
(paroxysmal daytime motor attacks )
FEENE (persistent dyskinesia)

REITEENEF

BRI B L SR ] e 2 R 2 F - BhE R RsEy
RIL o SHEARAH B SR o 240 RA A Ay Bl { et e £ i
HERHGE 8 o B s B B R - BEHR P R A 17
T B 1 R e LU Rlv i £ = o 17 e R et s B Jie i
REERFEELIE ) - Rl HBER 5 W
H AR AT B A 8% (Video-EEG) BUZ SHIENENRAC
% (polysomnography) imBIRZEN - T2 RITMEED) 5
VEERA AR 5 o LUT i S 118 8 SR Ry
Al E—{ERC -

IThEEERERESE (mesial frontal seizures)

ST A R R B R o 7R R R 0 oK
G300 o BRI IR P A ST R R R R i 0 B
P R 3 1/ T B B BN A 7 1 R B B

*—. REEEIE
1. 5EAREEEEAESE(E (mesial frontal seizures)

2. EEEDNBEIEEE(E (other partial or generalized
seizures)

3. MERIFHIRAIME I ESIE (paroxysmal hypnogenic
dyskinesia)

4. ZIEEIRAERIIRS: - WIEEIRAARAIEEE) (periodic move-
ment of sleep) » S8 (sleepwalking) » REE (night
terrors) » IRRENIREAITRER (REM sleep behavior dis-
order) » REEEEE TEEALMIE (nocturnal facio-
mandibular myoclonus) + REEIRIFIRAIE (sleep apnea)
F

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

6. AN B REEIRRENTGIES (jactatio capitis/corpora
nocturna)

P o DR A AT LIAEBATH (vertex) BHAZ
JE & (multifocal) CEREIEEFIELE (epilepti-
form discharges) ° S {FH Al pE BGRB8 E
(automatism ) » ELAG RIS B EH(F ~ RS2 B 4
BRENE ~ R A E S0 o BRI R BOE ] RE
g IR J15 % (dystonic posture or movement )
St B A% A BRI B2 H B F 5 2T RE RS K B i
RSB R PRI R B HEEBZ
INEEMERIE — 4% ( generalized tonic-clonic) #E{F »
BEAENFERR (depth electrodes, subdural strips) A aC#5%
FIFEREIIES) - QIS SRS — MR & F -

Sk ot EE) )RR % {F (supplementary
motor seizure) FEUE R AEEMREIRE o EHIERE
Ea /e 6 I HEL 24 Rz fH - PRI > MR
52 Y 55~64% [ EFBEIERTERIIE - BIFRFEER
5 B MR K DY SO S I AL s 98 A H 3R Y s 5
EEAE (tonically adducted) ~ %5 5k (opistho-
tonus) ~ S0 ~ MMGZRNL R B () e Shfdsy
RIRZEEL (ANERBI 8N ) « FUERS R plE & a %
RS ERE) (clonic movement) > #EIRE AT RE %
St H—MAga/ MELSESEERGIBR
BRI A G A BRI - BRIES IR AR <UL
FAF o B R 2 CEE H P IR S 2 R AR T e
BRI R o BIEHE > @E KR 5~10
R s B HIEE » TR 10~40 B o BIFR RGN
RAEIREE » BRIEH & DR 5% < N2 M B — [ g
TE o i Al A i e 25 B K 7 s S ny /7 -
5 NI AR SR F o SR AL =2 — 1Y
FBE A LUE B B B4R 8 I RS i o 5 (R T R A
P2 S5 B0 #3155 TH AT RE S A 2 s {8 LA i 1) Jee 8
JiEE o SEESE R B RS R i A A S R AP
B B E BB E O o W AR R H (HE U
FIZEY) I FEANE: -

A% RIEEAZERRS (autosomal-dominant
nocturnal frontal lobe epilepsy) JiEEFEFEVERAIT 3
B2 BV » RS 22 IR MR 2K » i 1k e
% (episodic nocturnal wandering ) * DL 74 IR EE
WILERSJE % (nocturnal paroxysmal dystonia) ' o K&
SEgR A& & 0F B IR RS MR LR J) 520 > Bl
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BLEE (paroxysmal dyskinesia) Z &5 fEARFELLL »
JH BRI AR R HH B B2 8hYE  (paroxysmal hypnogenic
dyskinesia) {E[E73" « 5 A¥} carbamazepine Y/
RAf -

HEeRAER N34 38{E (other partial or
generalized seizures)

U B A — L EH#HE (mesial-basal temporal lobe )
FROSE R A F - B LAY oy 8 1R PR G ~ B EhE
SRR ) — {1 > E: A8 58 2 YU 5% 1 o e — Peli gt 28
Sf 5 ADER o th Al DIE BINUER ) 52 288 B - 8
TR BEEE R WILOR ) 32 5 SR (W R 5% R L
HIREEA A5 ET] s BiEbERE ~ B BhiE SRR m)
— {2 T #AE WLk ) RE AT o JF B R bk
(amygdala) BGf5El (hippocampus) FISEFHE A7)
ARSI #&EL (stria terminalis) B{Z# (precommis-
sural portion of the fornix ) TMEFHEIZLERZ : JiA]
IS R P R BRI

MEARAFHIRAVME S EEDE (paroxysmal hypno-
genic dyskinesia)

FUEAS— » FERE TR (B2
BUNIE) s — RIS - BIFHEE  BRFHERH
R BUFHERDE > BREHEREE R - FEE)
TERILENIE g > (HA Rt n] 13 2 FE UL
FHHEE o E IR IETEEIIRY » (B RER 1A
TEZEVERT RS o H IR EE A 2 (arousal pattern) © /b
B0 47 B AT R RO B P T A o 480 S 1 75 4 Bl
W AHIRI S E o S8 1F A Bl (A1 BE K2 KR Gl B
SRR A R o B B ST PR S I R o AR
Sy o AR IS LR T3 - B B8
NOBEE R C S mREE - (HIyEFE - B
MR 2 S DU RS2 Y) I FE A3 - T IR R
(K> 5 8#) % benzodiazepine M HUBIHLEYIGE
BRAG ©

IEIRDEEENE (periodic movement of
sleep)
EARBIEFA » EEEREFEA - AL EE
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R (restless legs syndrome) P A 2 T-#i & A
W A A PEB > (H R AR e MR o 3 S B R 1Y
AAEENERRRERRE - 5 AR F it /E 30 BRLL T
HREREE » QI AR ~ HREARIA
5 R R S AT REE o MEENR A B B R B (R £ 2
RER KBS E - HEMp45%k (fanning) » L
Babinski’s sign FYEI{E « Ho+ o WIERES I > B& ~ #EEA
7 Jer o A IR AT B o Bl AR S A DAL el i S
TR BYTER)RBAE € o R ERHE I Y
0.5~5 T » KIFEIRE 5~90 M (F—R » HFE 4
RUAL o nlRE s BB ol M o DA b It 323
ke B E R~ WEEE - EETHYBRIIEE R - DL
GIRCEEREcSan 47 G4 IR Er Bl i k(S
BRI BLEREAR S 1 B 2 > DB B ARV
B T IR5 A5 5 AH (5] A B0 F B A B BYE © PEERC 8% A
B E PRI AR - $80E WL P Rl r IRs TG G 1 B
RSz [RIHER YT (jerk-locked back-averaging) th7E
AECRIERE EAEBATE AL (premovement
potential * bereitschaftspotential ) o {KZEY) 15N I
K& - EEAEHBETRERRABAAME (endoge-
nous) XEAGF (opioid) K% ERERMRIKIAFTEL -

IRREPREATTARESE (REM sleep behavior dis-
order)

ig e IR HEIR PR B IR AT R RS - &
REM MR H 5 FE G 195 5% J1IRRE (muscle atonia)
K R ARTLL “EEEREEE" (act out their
dreams) ° Jp§ A EH & & & 0FH 2 7185 g g)
{F > ATREEER H C B8 AN 215 - EfITR R
BN E RSB s L HEE S - B -
S HRHE A S SR R R 5 R S AR A A (A
BB ARICHE) BIIR A o KEH B RS 5 7 AT Y SR 7%
F o Lot & iR H BRI R VR R RS o o
EXPRENR b & A B R 8 2 B -  A¥ clon-
azepam S AT

REEEE T3EAIMEEIE (nocturnal facio-
mandibular myoclonus)

— I8 e ST A A R IR R R - RIS A LAtk
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FE » 22 EIB L (masseter) » ERHRAL (orbicularis
oculi) [ Tdglf AL (orbicularis oris) ZFALA » & LL
cluster S {FAVRR I » n] HHERHEERR B » R GE &
TE R A o K] I 2 T BRI A AR a2 B e 5
oo WM RE R B ERIANER LA B B AL > n] Bhi
I -

BERKREAE (sleepwalking and night terrors)

FERB A —REFENRRGHE -
M H RS P AR A (slow-wave sleep, stage 3 and
4 NREM ) > fH(EARER 30~90 Fr#asd: o £
TEREE A HH B B 3 A B B R EL - 5 A RS
A HE - 58 17 sl 5 1R 1% g A\ — it I 35 i i
e - R N E G E B E A SIB A S - WA
TEZ I ATRE & AR EUG F R o S50 AN > 63 5
TR o S AR 208 1 A th 5 RS 9 A I e M IR G 3p 3 1
oo BRI TRE B IR AT 5 R H AT R A
HEESERAHENLNBEEE  EAfHh T
clonazepam (0.5~2 mg) #PEINEE BIGEICR

REIEH RN SR T 4~12 B2 - B4
e % o RIBTESAFIE » 95 A\ TE 18 I IR A 2 7R
MEZK > HOC R - BT RIE - FRIREE 0RO
BEAIER o PR EAE - &5 BT o BB o A
& HH I S L i e A58 H ML 22 M o T RS
MR 20 BT o R CE B E A
HFEE RIS -

AN3MEEEE (myoclonus)

A WA B L A R A & LRI DI
F| o —f#Z hypnotic jerks » & HIIAE ARER] » &l
IR LLEOR - BT 25 » 5 —HZ physio-
logical fragmentary jerks ° & fHENIIMEE L/ » £
LR BE|T RRER - 12882 260 (multifocal ) LA
PR B AEIEIRAYZE 1~ 2 W R RO BRI - 5 2% B
(WL LE eI R ~ e B EL I ERAE B2 A non-REM
sleep (55 1 25 4 1) S fRHE A HAth e AR AHBH T
8 » QI pathological fragmentary myoclonus ©

BN S RSRIRIRIEN A GIEE (jactatio
capitis/corpora nocturna)

i R R E R A R B 5d » Bh{E AT DU B AE
REM 5{ NREM [HERRIRF ] o SRy B 2 BE R 1% 00
(head banging ) B¢ ABELEIR - B #GRT#%E) - S5 AL
9E o {E T th AT R S S A G FEEN BT - 18 LLE)
EEREERAGEAC - HH5IEEHE > aLlF
[E MRS T clonazepam °

PESSIERRESNSEF

51 L Re S 1 O B S U R R R SRR A 2R R
5] o

RIS ENFERSEHVEERE{E (startle/movement-
induced epileptic seizures)

& — AR 1F £ B A R E RSB RS -

&”_. EBITRREE R

1. BEIEEEEA AV EE(E (startle/movement-induced
epileptic seizures)

2. T (drop attacks » sudden falls)

3. BEEIii (hyperexplexia » hyperekplexia » startle syn-

drome)

4. [ESEVEEE)IE (paroxysmal dyskinesia) : EIEEESITE)
ERENEBIRIDESIE (paroxysmal kinesigenic
choreoathetosis * PKC Z%# paroxysmal kinesigenic
dyskinesia » PKD) » [EE 1L IFBNERERIAR IR EITE
HIRENE (paroxysmal dystonic choreoathetosis * PDC
X#8 paroxysmal non-kinesigenic dyskinesia ' PNKD) -
REEHEEIRAEENE (paroxysmal exercise-induced
dyskinesia * PED) : ZEY)S[{ERVEEIE (e.g. L-dopa
induced dyskinesia * neuroleptic induced oculogyric cri-
sis) s BN (WEINFE) SNERIERSTRINS REAVESN R (F

5. BEELRERTE (episodic ataxia)

6. ZIME (stereotypies)

7. BEMEE (tonic spasm) » BB RIBEMIELE - &

8. MBI HREEREME(E (mesial frontal seizures)

9. EEERIRVERDE(E (other partial epilepsies)
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BRSPS (reflex epilepsy ) @ © Jii ASEH fH
e R AP B WS B b f RS S A 9 9 A R EGE
(Down’s syndrome) BY Tay-Sachs disease ° & 5z
GHE BZRANEE) FaFHRRfEr - civEd
L5 W SO (hyperekplexia) 1RVE © —{EZ22R1HY
R - AR B R 28 T 375 8 SRR 58 1 ] LA |
FERTE ~ NERRALIR )1 R L - 5 ERE -~
o HIGEEREZRBEEBRDNER - ZEGRE R
f o SEESREE N gz 1H S AR (habitu-
ation) TMANFENE o 5 1E 8T 88 N FFHE ARG 7 (R ER B
W Al A — BRI R R A VR - & B B e
W FIAE RS BT OF A e R Bt (R 8
o B ) > FA AR R AR 0 NS
FL ft J68 T 4 1R R B0 B B E B AR (clonic
twitching ) » S [F]IRF & 0 H A REAY AR 8 20 o
FEAE rp U (RSB O Bk AT A Hp R [ SR ~
TR - 18 8 B e R R R o B U F S R Eh R
IR /E (movement-induced epileptic seizures)
Mg A & OF A R R F R IR E R - &
A e B S B A S B AR ) S EE (parox-
ysmal kinesigenic choreoathetosis) {E#F © —f&MF °
FH ) (F 35 S R 2 F e EsR R D > e R
VERYZRI— B o T it o8 PR ol 8 P B 1 37 8 1Y
P ek ) B E A 28 1 RIS B8 HL S (E Ry KRB
RPERKR - HER A RN S B F R R &
A JR 4 468 1 0B B {0 JRe T 258 1F 1 B R A B R 1
JEFE o BEWHR BN EN ' S AR 0 S R R

TB (drop attacks)

S IR T A S T 1 B Ak B e 1S S — M AT e
7 | B J JRE 288 ' s Bl ' o g A S 1 s D o e %
TEIER) T gk n] LUZ IR KRk ) (atonic) » HILHhBE#
(myoclonic) BEE (tonic) MAKENZES » H
IRy U [F] 2630 “astatic BAFRZEIE™ @ o — M H
TER IR 88 1F 4 5 | oS AT SR A S 6 oy R s
B o i YL 38 14k 58 O'F ml (o R o (ot EL S o R 1
1% T35 ] RIS e SR BLGR « 32 A8 (R BE A P e
ST % R 5 B A\ B AE 22 B b B AN o 5 R A
8 o JHEHEHEE “negative motor areas” ® MRS 5§
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£ » Lennox-Gastaut syndrome &1 HRIR TTHEE » 8¢
U5 B B K B R WL A R AE mT LA | S S A Bt T A~ &
A T AR PR R o 0 LL KR A T S B ' PR AR A
Wi i e 22 1 8l 1 75 5 ) R B LR ) S HE S5 5 RERY
ERth VR Sy o BR T MR 28 F s B (FRRfgE 2 o) » HE
ATRES RS T Rty B IR ) B4 OO M I 8 (AT 58 ~ 26
=M= ~ BRI ~ PR - AiREYIRESR
o~ DRIPE R AE (cataplexy ) S5ERIFE o sl 2 L4LFE
SRR o ' i VR B e ) AR 2 1 BRI RS 2 S & 1R
HHEHISR (motor phenomena) © 57} » HHIFAKHE Y]
BTl (callosotomy) ¥ HLERELEEVERT N BRA AN FERE
BB A > A HH I A fe S i A S AP 3K [R] 280 b 22
SRR % P ) B PR o

BEEIl# (hyperekplexia - startle syndrome)

38 e — R RE 1k ) 38 B B Wi I > & 2 T LA
T 55 7 B I 308 P S R 2 [ L P2 A el Bl 1) sl 5 363
Ko SBIEAL R E - BIR R B = 5
L HE BN SR A — M T 3 W s Y o
BFHREHEE o el LU EE T IR %R
HSHP B T S R o BB 308 P S A2 — e ) e R
BT + AR ERZ AR S LRGN R
I » Bl glycine receptor ZE8#HRA o FEREHMEIEL
SUEE B BE BEHAR o 8 RRAE R BN SR
W B {ERE (stiffness) » FEE A 2 — 1 A0 2
B TR S > B DU DY RS o fE A
ERE T R > JILAE 7 M N BR SRR WS 25 - [ I Z T
FE I3 ) S W S o N TR A B 1 08 TR
RBPEIY I 5 & AR K — 1 5%&  (handicap) © —
B2 IR ~ it (FRlR P s ) s By
e A RE R RZIR - REEB AL Wk » SHER s st
J il PURN B B it o i N AT PR S e g e
LA BB s EEEE » BE AR B ith
Mg AERR 2SS o B R ENIME o
NBI ISR - A IR R s R A5 77 Wi i 7 | EE S £
MIPRAZE o RBRIRIEE SR — HRE > L%
TERRISITA#/E (no habituation) o iR A% 2 1t 11
AT [ E 1Y B2 o 22 SHE LB RO 8k T B H B e %
ST 32 R B NE T+ [RIRE th 4 H s s 0 2
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U5 E IS ER T B o ZEYEIR L clonazepam » valproic
acid » piracetam J% levetiracetam f5 3+ o B 1B LR
{825t > A /D B 5 1 BRE TR T ) e 55 SR Wi S I
RS o 18 S IR PR SRR R A A S e
FGE HI ~ R ~ ROE I E RN E i - E R H
Bl IS S ST O 73 AE — {8 A A n] 858 R & [R5 7
1

FEESIERENE (paroxysmal dyskinesias)
Befi 2 Pk S E E —FEE WM S LA B
B CHIEEHE E 28I/ (sudden onset) ° R FRIA

FESTRL : (1) paroxysmal kinesigenic dyskinesia
induced by sudden movement * ZZABF B ZEIRNBE
EENEA SR EE)AE 5 (2) paroxysmal non-kinesi-
genic dyskinesia occurring spontaneously * 7E{RERTE
H RS FEEN (FEA 3 R BAE © (3) paroxysmal
exertion-induced dyskinesia induced after prolonged
exercise * BN HILRENE : & (4) paroxysmal
hypnogenic dyskinesia occurring during sleep » {EfHEHR
I5F HH B R SRBEHAECY © 38 2K R EYAE YR Table 3
1%l > Demirliran 5 Jankovic 7E 1995 f-4&H} dyskine-
sia ZCHUK choreoathetosis & Kl M2 295 ARG IR

FEZNIESIEE (dystonia » athetosis )
(chorea * ballism) FY$H%A ° Demirkiran #1 Jankovic

WA FEMIRIA (precipitating factors ) iR #E4: FL )

Table 3. Clinical features of paroxysmal dyskinesias

SRIAE

FEME R > HIE RS HIIE N T 2 BEhhL
A H IR A EEETE - B LU MRS “dyskinesia”
SEEF LA E e © {H 2000~2005 F15 LLE2 2 2% KA

PKD PNKD PED PHD
Male:Female 4:1 3:2 1:2
Age at onset
Range <1~40vy/o <1~30y/o 2~20y/o 2~40vy/o
Median 12y/o 12 y/o 3y/o
Mean 12 y/o 12 y/o 8y/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,

Exacerbating factors

Therapy

esp. after rest,
startle

stress, anxiety, cold

carbamazepine
phenytoin
lamotrigine
topiramate
acetazolamide

alcohol, caffeine,
fatigue, stress

clonazepam
benzodiazepine
phenobarbital
valproic acid
levetiracetam

vibration, passive
movement of
affected limbs

stress, starvation,
sleep
deprivation, cold

clonazepam?
carbohydrate-rich
diet?

stress, fatigue,
menstruation

carbamazepine
phenytoin
phenobarbital

PKD: paroxysmal kinesigenic dyskinesia; PNKD: paroxysmal non-kinesigenic dyskinesia; PED: paroxysmal exercise-induced

dyskinesia; PHD: paroxysmal hypnogenic dyskinesia.
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Movement Disorders 2 HF| A HEAE choreoatheto-
sis®0 o FHE I dyskinesia i {8 FHE H & W LA
Y] » 1M choreoathetosis A" ELHGRE [ 38 FEE) FRR e
IFFE o i N REEZIG B BCEHEI6 % - IR B2
AR R g T LS H R ERIE T -

PSS ENEERSSRVERIAANRDERAE (paroxys-
mal kinesigenic choreoathetosis)

Kertesz £ 1967 TS EEHRIF 7 —HaFa e
FOF e o VB R T EE 40 B
R > FEIEEREED 11~12 5% o BT 3~4:1 - FEE
AiT#T 60~90% I N — & LI TIE o D805y
PR AR B 15 AR PR Ry » MR > B0 > Bl
B S o FEGARR IR ANEE B (F
AL 5 FRRI AL E — B R IR S > B
feta LR (LHEM - B B4 b
a) 0 b (REEH - BAE) Wik > ERE
R (ESAEGEEIT NEE6E ) - 0 T ABESH/ NS
BT HEMREOL TG o Ak A
AT REIKT 775 52 B BEWh I 5 1F - B3R ~ FE B BRI Ak 3l
SRR BRI IR 52 (RO SE G N o AR AR - BT
FH Lk SRS T RS B - B ERA LG AT ST IR B E
B o IS ENE T IR OO SoE AT AT LA D s
TE o SIERFRYRILLNE ) R B FZ A H T+ »
[FIIEth i & 0F 6 SEEE BB E » R AR AR R -
(A — I A B [F]— SR R a5 > SR IR 3R
s B A E K o S E RS B H R AT LA Bl ~ B
() ~ W HIAZ R~  H R] R 2 4 B B 4 BESA ER K2 Y
e o JE WA A o Bk B s A HES - HEBE
WS B {5 T B R B - SRR I RAE B3R
BLIRRE o e REVERHEIF IR AE 1 08 - A
NEEE 5 i o FIFRHA A EZEB RKEE R -
TE—RECBRI#F R - H 5~20 Jr8Er) A SER »
IR EEIR B A A R B FRFIRE S e 5 55 1F -

S DA P Fef 8 1 B B LR ) 3 RE B TR T AT
DR ¢ 3%%% (putamen) B FCFEFEZE » BTG A
WRIM > 2 FPERELIE - BREVENRE - BEELIME -
P RS ST 8 55 W o FE A bR 2R > TR TR
RER T 5 EER(R IS5 » FOIRRBRBERE JUE - (RIbE -

49

s FF B IMTLE o LM o S R 3 0 Bl [ a8 PR 8 A
[ Ji B 75 e M S F B2 B 31 B AT ReARBE R
Lo DRI ZE IR BN VBTG 8 o 5 —/NEB IR A
FEOR SR RE S 28 PR B (1 AT HHBREAR o 2L
FRYRE D AT RES | R — R FEE o H 395 fin K5
E AR A RORIER » Ho% - i A& & LT
i e e It AT S o AR A RS P R A o (58 (R ]
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2 topiramate®™ S SPVEE e PELER B v 5 S M AH
e DR T S 8 B 75 8 1 B e LA ) 52
) e 78 AE BB ] RE BV AE ol E Y RN R B
B ° 5 A\ %] phenytoin * carbamazepine * lamotrigine
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Table 4. Cloned genes and mapped loci for episodic disorders

Disease Chromosome Gene lon channel
1. Neuromuscular disorders
Hyperkalemic periodic paralysis 17924 SCN4A Sodium channel
Paramyotonia congenita 17924 SCN4A Sodium channel
Potassium-aggravated myotonia 17924 SCN4A Sodium channel
Hypokalemic periodic paralysis (type 1) 1931-32 CACN1AS Calcium channel
Hypokalemic periodic paralysis (type 2) 17q SCN4A Sodium channel
Myotonia congenita 7935 CLCN1 Chloride channel
Congenital myasthenic syndrome 2q CHRNAT1 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 KCNAT Potassium channel
Episodic ataxia with nystagmus (type 2) 19p13 CACNATA Calcium channel
Spinocerebellar ataxia type 6 19p13 CACNATA Calcium channel
3. Migraine
Familial hemiplegic migraine (type 1) 19p13 CACNATA Calcium channel
Familial hemiplegic migraine (type 2) 1921-23 ATP1A2 Na/K pump alpha 2 subunit
4. Paroxysmal dyskinesias
Familial paroxysmal nonkinesigenic dyskinesia 2q33-35 SLc2C Anion exchanger?
Familial paroxysmal nonkinesigenic dyskinesia 10922 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-g12.1 ? ?
Paroxysmal hypnogenic dyskinesia 20g13.2-13.3 CHRNA4 Nicotinic acetylcholine
receptor alpha 4 subunit
Hereditary hyperekplexia 5032 GLRA1 Glycine receptor
5. Epilepsy
Autosomal dominant nocturnal frontal lobe epilepsy 20913 CHRNA4 Nicotinic acetylcholine
receptor alpha 4 subunit
Autosomal dominant nocturnal frontal lobe epilepsy 1921 CHRNB2 Nicotinic acetylcholine
receptor beta 2 subunit
Benign familial neonatal convulsions (type 1) 20933-35 KCNQ2 Potassium channel
Benign familial neonatal convulsions (type 2) 8924 KCNQS3 Potassium channel
6. Long QT syndromes® Various Various Various

*Long QT intervals syndromes, potassium or sodium channels on different genes.
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