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Diagnosis and management of chorea: An update and outlook

Hui-Jun Yang, MD, PhD

Department of Neurology, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Korea

The clinical manifestations of chorea are defined by irregular involuntary movements flowing from one body part to another
randomly. It has attracted many doctors and researchers for centuries, but little is known about its neuropathological mechanisms
and its treatment. Chorea can be divided into acquired (including Sydenham’s chorea) and genetic choreic disorders. Current avail-
able therapies for genetic choreas, including Huntington's disease (HD), are symptomatic and have little impact on its progression. To
facilitate disease-modifying trials, the International Parkinson and Movement Disorder Society has recently proposed three disease
categories: pre-symptomatic HD, prodromal HD, and manifest HD. We will review the general concepts on genetic and acquired
choreic disorders, along with the diagnostic approaches and management strategies.
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1. F=3 GARE

2 o]} 2 (irregular and brief, jerky involuntary move-
ments that tend to flow from one body part to another in
random)2 H7] Bt B2 AT AFAES WIEA
Astou, AAVMAE FrFol st A4HeE 7]He]
oliel 4 Amelle A Qe Aol Apdelttt
“chorea’g}= @olE F-8-& S8he ad 18]k doldl
“choreia”ol|l A F-2l =12 ™, Philippus Paracelsus7} 144
7178 A SAPE ] AE 3t FA] 7)ol AlEFE O] 16471744

A A-Holl AA /-3 F5=3F(dance mania; choreomania)
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=9] ¢JA}el Thomas SydenhamS Schedula Monitoria
Novae Febris Ingressath= XA 402 el
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= Y E==(acute chorea)S chorea minorgbal 7]&3F
t}.' 1831 Richard Brightel] oJ3] sl Z2bo] Hube]x
d A(rheumatic fever)d} A o] Y& R HA] o]Z Al
Y ¥ E==(Sydenham’s chorea) 22 d#A|A] Hle N
1047] FUIAE BEZolehe Ago] AAFH=A
el 39221 AlZzto] whttt, 7] 1810 Zab2 i
o] Wke]A}el Etienne Michael Bouteilleo] *<=38F 7Traite
de la Chorée ou Danse de St, Guy= <t 2ste] #H o
A g g8 Aoz & Hxo 74 F =z
7FEE=1), Bouteille: $] &4 2] AJEojjA] “.. X Z X
& APAEe Rl AR EAsHeA slst ot

(+-+Serious authors doubts its existence, others believe it

N

stimulated, some considered it supernatural)"2}3L =g

Aot 22 3of2elle Eskal 19417] St AHE 7
=4 (Huntington’s chorea), QA1 F-EZ(chorea grav-
idarum) S 3t A7} o]o] A2 18943 William Osler
7} On Chorea and Choreiform Affectionstl= #A] oA
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T EFg Yellle kst deeo s Baabd ez A 53] 17 g oJgt FEFo] Rl AT A3t
ZA3] -7t A el thek Ao A HEH -2 Xd-E Holal glof, o]o FHH FEwE 33k f
o] Mzt FPEYE " o] F o] ofe] Frw HEE A% AA FeFo A B3 vFHA Fess dod F
£ TIHE 53] B2 ofAEe] #ils 52 HEe ¥ U= T ARJIES Eete] A didellA o et d
Ge Fregolglrh. AHE FEH2 w2 JAFE, T3 AR LHE AR s
A7) AR -3 el dH TR SR A
g AR FeSoldle FAMEESH ATl #ElEk oY 2. 97412 A3l )8k F-%Z(Genetic chorea)
EXAES 7L o] 20417] FRF o] % F43] gk &

o o Alat= e s 1) SIEJE] By
A= AIHE AEskr]ol 7 Aget o o EoE TS
S5k, 1983 Agka s H¥H tbd A(restriction fragment A F=w T AYE W (Huntington’s  disease;
length polymorphism) 7]*Hell oJal D4s100]2h= 44 HD)2 A 408 U= o2 sdgo = f
49 ok 7910 FA2Hmarken)7t FHE FEHI} A &2 Q1T 100,000 3-7He|t}, F=2 304 - 504 A
gol Hxw ¥ o|F D410 el AW 477, olo] Al7]e ¥hgatH HAY FeFd tEo] 1A <l
GPRKZ2L, IT10C3, ADDI1 52| &#] §-AAE FollA] 1993 Aol @ AATA Zx}o] 7 EntEl= Ho| EAZ o]

W 2 FEAT oI5 AT A CAG W B
(CAG repeat expansion)©] $HE FrHo] {17 vy
Qe191e S Ao BABEI 55t Aol
& A A3 AR 7158k H2 A 47) A

d B4 7]%& (next-generation sequencing)©] X H3} =™

Lo

,d
X,

o & 5 o & X

o
S
rL

2
y

3
=4
dro] XYool wel FreFe HAAF Ak AE 9

o) 7157 QA At WA AAS A 2%

ool o AE= Aaste] A 7Ps Aol
b ujol o] HDS| Pelow HaA §14 o)4

5|
HIT$3748) CAG W5 302, 43 A4 ehghol

thetklAntete] 2019 MI38Xt =7et=Th 2

- 7}O|§

o—1="



o
otol
s
2ol
fol=]

Table 1. HTT 4} CAG H=2 0| 20| E0IE A0 FIEIE Rt o| XLt 22 &
I (diagnosis) 2% 54 (segregation)  2IX| SA (cognitive) 1248t 4 Q= X|Z (potential treatment)
(1) Presymptomatic HD e M £ 0-2 A (1) M8 XA (disease modifying)
(2) Prodromal HD (A EE= B) A) RE AMZE 2 (A) + Q1 X| Mot (2A == B) tH S (symptomatic) |2 F= 2H £ X

B) Rt M= 3 B)+ &Y
(3) Manifest HD (A EE= B) A) RIE AZE 3 (A) + Q1 X| X5t (3A == B) tH= (symptomatic) |2 F= Y £ H

B) Rt MEE 4 B)+EY
9128 HIT AN CAG W Asdo] 357 oo e ) BIEIE RE QAR QXN RESS
2oVt A9 HITL QEYSHe Huntingtin S Ae) A REEe we fA% A FE4o s ekt
=4 7% 85(gain of new toxic function)el] 2J3l 217 A B 0] o) deEAE o 7 FulE = glth AdAF &
E Apeo] Qofb Aow Azt A el JAe A HE S 1Y A HDZF Y AR5 Aol Ee Ae
oFH7A) W1 AIA) 9kgkeh ) CAG WHE A ATk HD o] EAnt AT SA AR A Wl CAG W Sl o)
o] ¥ A% (age of onset)oll Y7 FIFE T, A =R o= 7497t Aok olek o] HDoF AR d %
£ vholl wF= W CAG ¥HE 4= W 918 Wol(age of on- 8 TS WOl HTTHalAle] olato] BB EA| ke 7
set variation)2] 50% FJ=ollvt &S n x| |2 wAY <= Huntington phenocopy B EEI%F 23K Huntington
918 Wolo] A HRo] Ao 2x §AFT= Ho| B disease-like disorder; HDL)o|2}aL #gtc}
a¥lo] Ik ofoll HDS] W AP 444 A 244 HDL ZONE 58 HDL2E QA 9 M 9 20 5
(genetic disease modifier)Z =4 S H Y=, H] o] 714 HD9} §A}3 Ao g delx] 9t} HDL-2&= 5 7)
4 1T Y A& (non-expanded H7T allele)\ 5 ¥ o] o}&o] 9o EAFA ]l HD(conventional HD)9} H]S=
A Z719] CAG ¥Hz- &d(second smaller CAG repeat ex- SHAl S7hd Al7lol Aste] HAld FEF, Q1A Ao,

pansion) 5 HD WA @9} Adte] gl v HIT
FRE|(promotor) o] - Ho|7} A Aw} F-e] gl
Ao Seleh w3 A2 A4 4 g AT
(genome-wide association study)-< ©]-&3}e] 15 FA0H|
9 g Qale] QL S llloc)7 i A wold] 3
& FE Ao Hugr st

2 YR HD 2 93701 TRACK-HD," PREDICT-HD,"
COHORT-HD" % PHAROS 937+ 50| X3 =] @A HD2|
A Aol thet ofali7t A S, AA T HA F =
Zol jeh7] ad ol e Wlwd Anie £5EA, <)
A 7 2 AE o] WshkE As Gl =]t oldl =
Al 71w 2 o) 4523 813 (International Parkinson
and Movement Disorder Society; MDS)ol|4+= HD2] Zct

B5E AlEslstaiat 20179 MDS task forceE W3},

L

==
2019'd A= HD et of ol theh 23l (viewpoin) & &
kit M MDS Task forcel= HZ4F HD (presymptomatic
HD), A7 HD (prodromal HD), &% HD (manifest HD)2}

= M FHlaLEE AiRtstgler, 53] FEY B

HD®| ¢1#] S35 3 vl&-F S4o] HD A7 7ol
HFH 0 2 =Y E ks Holr}, !

Uichl A ntets| 20193 38Xt FA ka3 - 2= -

AZ=A o7} Vel o183 HD Westphal variant®} f-AF
A FRIETo| T WPl FrFe vl g
obgo]l ot.” HDL2E 16 FMA| 16q24.3 $1<]
JPH3 5 7A}2] CTG/CAG WHE- 8o ]3| whAygict, A
o] 735 6-282] AHA7] WHE(triplet)& Ho]& ¥

1y, o1
ol ¢ 40-59 wrE-S Rt} JPH3 FRAAE Y3 A9

(plasma membrane)¥} A3 7| (endoplasmic reticulum)-<

AFsl= o]2F ¥ B34 (junctional membrane com-

plexes)e] 74 Tl AQl junctophilin-3 T AL <lFY
sk Aol wrEizlon oFd HpL2e] ke wEslele

A A|A] eFghtt. HDL-4x 52 Az23 178 (spino-
cerebellar ataxia type 17; SCA17) 2% E-2]1] TATA H+
2> 3 S A ((TATA box-binding protein)S <1Z 3}k
7B 574 S] CAG ¥HE 3] ojs) whyahh, HD
T HDL-29k= g2 tiie] @xtellx Ame] Apol7t gl
o} Ay AF FAdo] YERH, SCA17 FAbe] 1/304]
eZo] FukeEch 2P sca179] Wi U AHe 35AR
A2 TBP -] 79 25 - 4070] CAA/CAG 4+ A=)
HHELS 1 o]i= ] Whol] SCA17 EkAte] -9 417) o]4Fe] wk
olx 48] oA W A% HEET} ol

S =]

=
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IS SURHGH YA) 2 Che 82|y S2H0| 082534 7|Er eh4t
HD HTTAD), Huntingtin CAGEIE oty REE 2UHNE, IS a4
HDL1 PRNAAD), PiP (CD230) 19@%‘53‘“ 2cE, 2% “E
HDL2 JPHAD), Junctophilin-3 CAGICTG HHE 3% DS J7IN0AS IZIAE 2} &2
SCA1 ATXNI(AD), Ataxin-1 CAG Bt= =%t AXZ Z7IXM0MES, 2ES
_ AlX= O7|XO|AIE B =
SCA2 ATXNAAD), Ataxin-2 cacumay  #ESELYIGS TES,
T o
_ Al = 7| XHOIAFE O =
SCA3 ATANAAD), Ataxin-3 TICE T Elr?&%o' TES
SCAT7 TBAAD), Lﬁlﬁe?n"x‘b‘”dmg CAACAGHHEZ 3% AXE, 255, 7125
DRPLA ATNI(AD), Atrophin-1 CAG Bt=2 =3t B, 274
TIFF- I NKX2- 7: AD), Thyroid e ial S
BHC transcription factor 1 B, Ne 2 =S
Neuroferritinopathy FTL(AD), Ferritin light chain Adenine &2 oz 27XMOME, IH7I2E &= ferritin
SLC2ATAD), Glucose missense = A0, I RIOIAE OE= >
PED transporter(Glut1) PZPN| —U801dS, 753 ad
C90rf72 disease Corf72RD), COT2SMERS  coccecue g oz NAE 7| AS

ADCY5-related dyskinesia
PDE10A-related chorea

ChAC
PLAN

Aceruloplasminemia

WD
AT
AOA1

AOA2
FA

Recessive hereditary
methemoglobinemia type |I

Beta-ketothiolase

deficiency
Pyruvate

dehydrogenase

deficiency

McLeod syndrome

Lesch-Nyhan
syndrome

complex subunit
ADCY5AD), Adenylate cyclase 5
PDFT0AAD E = AR), 3,5
CAMP/CGMP Phosphodiesterase
VPS13A(AR), Chorein

PLA2GEAR), Phospholipase A
CAAR), Ceruloplasmin

ATP7BAR), Cu-transporting
ATPase 2

ATMAR), Serine-protein kinase ATM
APTXAR), Aprataxin

SETXAR), Senataxin

FXMAR), Frataxin

DIAT(AR), NADPH cytochrome 45
reductase

ACAT1/TAAR), Mitochondrial
acetoacetyl-CoA thiolase

Several(AR EE &= X-linked), PDH
various subunits

XK(XR), Kx Antigen

HPRTXR), HGPRT

missense = H0|

missense = 0|

Many

Many
nonsense & 3 20|

Many
Many
Many

Many

#8728, 24

Many

Various

Various

1

missense =™
ALO

ZAAlL Ab
=2=2:8d

#0|

Many

=} =
TEB
=] = A X
TESIHI.I;JES
= = A X
FE3, 2UHEE, WS
RT3, 21045
=} = =
FE3, 2UE0EE
A
2UZ0NE, MM, o7 F,
oC=x
e o
= O =
SESVTEB
HxZ, BE, 2{HO0HS
< O = =
HAxZ, F3, 2UHO0MS
= =] = =
H23, 525 2UHES
[} = =
Fe3, 2UE0EE

PBS, WB 4t chorein

ol
=2d

Ceruloplasmin

Ceruloplasmin,

&Y 85 72
a-FP

Hypoalbuminemia,
high cholesterol

a-FP, high
cholesterol

Methemoglobin

Urinary organic
acids

Lactate, pyruvate

PBS, Kell 894, CK,
lsdM

Hyperuricemia

o}, AA HDL RS = oF 1967} SCA17 3kxjel Aoz
Z
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oF XE C19of72 AY(C190rf72 disease)7} SCA17 Bt} Zt
217 HDL Folld 74 wier} 2o 44 o g g7ty o vlv= BYuh® C190RF72 (DCAFIS) AR 2] 69
o}, HZ9 Caucasians iAo = 3+ HDL

7
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lial FTD with ALS(FTDALS1)9] F& ¢¢lo 2wl <g
Ao HZ d-e] BareA HDLAA 7HE &g+ &
29l frAA= WA C190r72 AW B} 328}
TEATE FEF o|fox, I, 23
A, B7EF] e ¢ o iR SkxjeoA
ol & gl Ak, 734 A Aol 7 W)
o|@]olli= PRNP (HDL-1) & A7NVI (dentatorubropallidoluysian
atrophy; DRPLA) f-3#}2] o] Fo] FAMA ¢4 4
Fr33 FukE 5= Qi)

fr e 2

3) FE2 Sich= 7B RMA HSHS
FA A F =35 (Benign Hereditary Chorea; BHC)S

1:H7H 20} A7) oA BrANS= A A oA G2 FBko
oF 30-40%2] FztellA] 1A 71T Ash 2w H ko]
%‘ﬂﬂ‘ﬂ g3 S5 (brain-lung-thyroid  syn-

drome)olgtax st} P NASHo g AFHow A

@ ulRAA FES] B0 2 el 497} Ben}
FNFo%, 2% B A ASE Bills A9E 3l
t} BHC2| €218 thyroid transcription factor 15 Q132
Sk NEX2-1 7337F oo 2 ZkFEu, A BHCO| %
Ao 7% S §7lzke] Behilols} wrle erc,

(ot oﬁi

H<3 HDLY fARBHI HDOl| 8l T3 94 5
)?3]-—% y_o]l:t]}\ﬂ }?:]' Al ;(-]] o) /\-1 o XJ o] o].l/] g s o]-gq/:i]
AL =457 -2 H (chorea-acanthocytosis; ChAc)
9} McLeod ZE37(McLeod syndrome)o] lch. ' C

= VPSI3A §-AALe] 94 Sddold) 93 Aoz

%3] 2707045 (orolingual dystonia) 2 F-E=350] UE}
U HD9F 22 A2l Fogelut sl e 2 vkt

A gFeth, HDSE Chack TR e 94 fadolehe
A ol9o|= #AY] A F(temporal lobe seizure) 2 7+
Z}-3-5 T ZA174H F(sensori-motor neuropathy)o] B
AR Hy%po] Fare
Holt}h, =485 Hacanthocytes) 7} 572 0] 7]
£ 3l ChACE 717 BRE 3ajofa] Mg A= ekt

ZEO]:}

11 creatine kinase & 7F& A

McLeod 372 X-A% $-#(X-linked inheritance)o]z};
o] HD 9 e 204 PR PREE 1 2 5
Aole, Chacsh FAREH W2 Hol wut Aol #34

Z g =

T 7} -5 AT 2 A 34 Hol7]

T 3t} Mcleod 372 thr]|#

volvement) Agto|m 2 AlFHZ(cardiomyopathy) 2] &
1

5k o}22 whEA] helstolol BT Mcleod 52 €

2™ (multiorgan  in-

CHSHAIADIELS] 20191 H|38X} |13 - 2= -

Q2 XK 532K (Xp21.1) Eddolol ot Ao =, wabA
2] St GdolARt X GAA B AdSHX-in-
activation)dl] 23} ¢JAJelA] HFER= A% Qltt.

A A2 2S5 (hereditary cerebellar ataxia) T
2k o2 %F(paroxysmal dyskinesia)5<] B 7
O EHTEAMNNE FFo] FRtEo] Yeh 7% st
oh 2 o) Es A FEFo] FxolA FAIREY
284 (episodic) © 2 WIS/ 311, QA 1=3F SCA17
7} &7 SCA1, SCA2, SCA3, SCA8 H SCA120| M= =5
o] Yepd 4= glet”

031, il

3, il Al o %

1) &4=0]| 25t =B

Rrze Rt $7e okgl o8 1 4 glon]
haloperidol 2] A¥ZH A FA (typical anti-
psychotics) ]| 948]. Ak o]/\l-—?—%%—(tardive dyskinesia)
I FRkEE Ao Bk At 7\}"}]3 =3 9o
T 2T, 2R o] B9k 5 3l
o, FiH o2 =EAN HHPE A %‘@ﬂﬂéﬁxﬂ(atypical
antipsychotics) M= HAE 4 ok T3k metoclopo-
mide 5 +FEA|, A A28 QS5 GAA|(selective
serotonin reuptake inhibitors), dilantin, gabapentin, la-
motrigine, lithium, methadone 5-¢] QJt} ' thokst ok
B PRz ohhi ol 4EEAR Jnilel /1Y 1
F Wl He A3E e Bl duE g o

0T O
255 (levodopa-induced dyskinesia) Z o]t}

% (Acquired chorea)
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L AFAR] AU FeFe AT HEF 8384 AEdd
A(group A beta-hemolytic streptococcal infection)2]
e o} 9 100 el AT 2 Al FrFe) o
o AZ me B DS FES olsjo g

Floff | ol Ay 9] 3F Z=F 7 (attention
deficit hyperactivity disorder) 52| AAYF Fgo] T4t
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= A - A= olF voF ZAKthroat culture)7} &4 o
I e}, ol s UatellA] A Al 8= anti-streptoly-

sin O (ASO) ZAA} & anti DNase B 7AA} S =83 17+

B8 TIAE U A e 7 40 A8
A WA St Al 0 bkl 58] 4
of ) Fofel e o 1 A5ie A5 A Sz 0%
|t oloel g WA FeoRs RIAERA F
&7 (antiphospholipid syndrome; APS) H R S5

%
T(paraneoplastic syndrome)e] 2|3t F=F Fo] o},
el W] SHEoIN 9] FrFEL A
2(systemic lupus erythematosus) B F3F
(lupus-like syndrome)ol|A] 321 =] AgkA| =
799} Azl dolxAEA] 2T T(PAPS)ol 2|8k
ATH A AGA| FFToll APSH F-=Fo] HAYSH=

=
4 4213} I Qa PeF
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5] Q1Alol oJ8k FZ} o] WiHIA ool olg
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el 749 e B Bo
WA % gl Aol wa v glon
APHoz Wy Add ¥EeE &
(ballism) ¥+ AF- %= (hemichorea)= Vel A Eo}
718 whsk A3 F o] dRlo g s HAMZE o] jofx
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4) CHARY, =4, 2, BY Hatf| o5t R
A A3l ofst R

(nonketotic hyperglycemia)ol] 2]} =

o} A JelA] A= TAYSaL 1:} %XPE 7l o2 Ash=

EulE]x] ¢k31 MRIAHIA] E3

Aol A watE= A7t %ﬂ‘ﬂr TH37HA g A A

= A4 1A H A S (acquired hepatolenticular de-
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generation) A 774 1ol o5k Tkl
(Wilson's disease)d} $H7 =8 o] Yclo 2 g
W, Ul e o e Buksol e A
G50 2 Yeh}7| = gt} MRIGIA 5718 vk
bilateral pallidumol4] &ZHmanganese)ol 2]
AEs T1 A3 Fert io]tq 713 ] &+
Fo] T2 112159} A A EE 9% ot 144
A= (hyperthyroidism) 51-7(]-/] AX oA 214

= EEP]H =) o] H]—/%J o]..__t—ﬂ MRI )\]- o])\]-o] Oj\o 1]%
7]%9] Thd e wet S3e] SHEHER, Y S

s 20| ofg 71AF 75 Azt ogk AR
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AL 35 FRU 490l U7 Fgow R
%9l

oxoplasmos1s°ﬂ o3 7 1:7~o] 2 o]—gqxq 1311]
0]9401] AdA w5t Al ¥t AAuE
(neurosyphilis)llM E27 =T —?‘761-?4% (athtosis),
AT So| Lehit. o]9]o] £

o] =] %Lm ol o)y
Aol HEd wE d=E Sof Py HFgo] 71A,
APER mE T FEES WS A9l ATl
R L

FEFO| A&7
1) 24210il thet X|=

0% Agk) olgt FuF o] IRE HFeHE 9
9l Aol hal 783k 2ol glov, o]2dt Ag- At
o) = 34 AAo i 54 A2 wrks 919 dgte)
ez A o) gy} 5 okl & v
o) A ag okeg gAY B okl R i Ase A
o &3 5= 3lrk. oleldl 113 7% FRFot vl
B4 2Pl o oAy FrFe] B Uelo] He
s wen] Ao td Aw 2 #elg aspl frk #
Fo 8 P SFE 5 AP g wgo] o
e A olel sjgete Wy Age wHT & glom,
FelA A SFEelME FUA A8s} 240l D 5
aict.?
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2k (antisense oligonucleotide, ASO) X|BA|7} F&
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W3 ), ASO X JE+ siRNA (small-interfering RNA)©]]
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