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Recent Updates in Movement Disorders

Hee Kyung Park, MD, PhD

Department of Neurology, Inje University llsan-Paik Hospital, Goyang, Korea

This review will provide recent updates focusing on dystonia and corticobasal degeneration. Based on the recent progress in the ge-
netics, neuroimaging, and neurophysiologic studies, the concept of movement disorders is continuously been changing. The first part
briefly covers the new classification of dystonia and recent findings about GNAL mutation as an important cause of primary dystonia.
In the second part, the clinical features and genetic causes of corticobasal syndrome, as well the new diagnostic criteria of cortico-

basal degeneration will be recapitulated.
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1. Dystonia2| Z[&1 X|74 (Recent updates on the
classification and definition of dystonia)

1) 4 e|et E= (Definition and classification)

1984 Dystonia Medical Research Council ®|A4+=, dysto-
nia “of sustained muscle contractions, frequently causing
twisting and repetitive movements, of abnormal postures.”
2 AeJagirk.’ o] Aol WAL wo] 226231 A
vk 2 71| ©hdo] gl o] AJefe] HH FellA] “sustained
muscle contractions” ©]2}= ¥7+= dystonia2] dl}2o] 54
W= AvlstAt, @ A& P Kol /4L vilAl
3t 9#7} 9t} Blepharospasm®] 74-§-ofl= H|¢I&H o)1
ETP S e R o]2gt A ofof & RitelA] X
At} F HAZ, “abnormal postures’ & TA| X2 BALS}
A 20 2M spasmodic, tonic, dynamic or fixed 52| &
2] o] A4 W3S ojnd = QIAet Al A=, 1984
of Aojof| w2 ™, v -5 W overflows F=

314 $29he ¥ ohufel, dystoniash B0l B 5 Qi THE
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+E 2SS wiAskA] 33ttt whEbA 20131 Consensus
Committee= dystonia2] 2] Z o}elj2} o] A Zo] A5}
et

“Dystonia is a movement disorder characterized by sus-
tained or intermittent muscle contractions causing abnor-
mal, often repetitive, movements, postures, or both. Dystonic
movements are typically patterned, twisting, and may be
tremulous. Dystonia is often initiated or worsened by
voluntary action and associated with overflow muscle
activation,”

Dystonia®} A& % &4E9ls= voluntary action,
dystonic tremor, overflow, mirror dystoniaZ} )3 dystonia
7} aEE AL Holi= 40 2 sensory tricks B ges-
tes antagonistes”} it} ?

o]7dell AR5 Dystonia®] 7 7152 €
Z2] ::4 FE e ool AHEO AAE 7
P, 99e] 5 71He] 2 FS ANSIL? olF: o]
1S 23 735, 20 o &l JRE 4& 5 3
o Z|thAk. A HA S 3 Fol e ERe T
Lol Sl 23, AR |, A S7dol whel vhA] Al
3}al ek, B yol(age at onset): infancy (E4-2\d),
childhood (3-1243), adolescence (13-20'3), early adulthood
(21-40'9), late adulthood (>40d) 22 A¥-3lst3ict. 54
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dytonia® ¥-F3}9931, A]ZH ¥ (temporal pattern)-2 2
wo| 715 Azto] ufel, 24 WEAH| ue} ARtk
A S4F2] F-5-o w2} isolated distonia®} combined dys-

toniaS T3} L isolated dystonia®l|= tremor7} o] &
whE 5 olch A %91 dolel] mhe B 39l Vsd
wule] wia} ojrel £ ol Fasic 4elel et

58 uj), nervous system pathology, inherited or acquired,
idiopathic ©2 &3t} §oto 2} dn|go g} w3t
Ab el B wste] EA= dystoniag H3/3%
H]ng/ﬂ o2 Frg} &) 2= 017." 5“ = 7—]0]{;}. )ﬁxq;g‘] dystonia

= oz 9 Aol dAeAd x-aT 94 &

A, nEZE=gote] 43 ool 2§ dystoniaZt E?}E}
+ BHH, 3374 dystoniat ¥9] o, Y, oF=, 548 &
d, 88 &4, T 5o deixl dEe] itk %{Ul*&

] dystonia®] 7%, 5 4 A7) WA} 3 inherited

dystonia=. A E72 = S Aot
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isolated dystonia®} combined dys-
tonia 2 ¥-F8h), isolated dystoniadli= DYT1 (7orid), DYT2,
DYT4 (7UBB4#), DYT6 (THAPI), DYT7, DYT13, DYT17,
DYT21, DYT23 (CIZ1), DYT24 (ANO3), DYT25 (GNAL)®|
8Jal, combined dystonias= THA] persistent (DYT2 ( TAFT),
DYT5 (GCHI, TH), DYT11 (SGCE), DYT12 (ATPIA3), DYT15,
DYT16 (PRKRA))S} paroxysmal (DYTS (PNKD), DYT10
(PRRT2), DYT18 (SLC2A1), DYT19, DYT20)2 EF& &=
ek, SA7HA] B2l gened DYT1, DYT4, DYTS, DYTO,
DYT 8, DYT10, DYT11, DYT12, DYT16, DYT18, DYT25°]
0 85 2agaste] o wAsiA, O we §747) &
918 Aoz o2} of ZolHE DYT25 (GNADC el
QItaA) g,

GNAL SR 1891 QA9
S obzelbl vlie) ko] A 3 e fs}—
primary torsion dystonia®] ¥lo 2 et e =
A3} AR Fa}ol| A% pathogenic mutationo] BHelE v} ¢J
t}° o] $AAE= G protein (guanine nucleotide binding

Monogenic dystonias

protein)2] a subunit (a-activating activity polypeptide)2]
olfactory types ¢E8l3l= 98S &} Gaor subunit

E-3] striatum of] FH35}A] B35} =371 D1 receptors2}
adenosine A»A receptors ol %Tjr L AR R =
S =

SaAolo] 9 A9, BE W AFo] 313401tk

&S wf, 93% A cervical dystonias FHEE 4= glo
™, cranial involvement &= 57%9l|4], speech involvement=
44%0A] e 2= 9k 3 S A7}A| primary torsion dys-
tonia®] Yol §ARZE DYT1 (TORIA), DYTG (THAPI),
CIz1} ANO3. TUBB4" GNAL'o| QJt}. Z225 Ak}
o] 9= FAAldw BEataL, o} &7 HA] Parkinson's
disease and hyposmia 3k&}ol| A= o] F-HR} o] fo] W7 =]
A ke

2. Corticobasal degeneration

1) Corticobasal degenerationolA| ZE|= QlAf ZALEO|

A
o

E
=

A= CBDE| zithol]| Holmr} e, 217 @47t
i gololu ¥zl olgat AR ek, webA,
oA © 2 corticobasal degeneration®] 241 %= EkA}o]
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A pathologic diagnosisi= Alzheimer’s disease (AD), pro-
gressive supranuclear palsy (PSP), corticobasal degener-
ation (CBD), frontotemporal lobar degeneration (FTLD)
5 o= theksict P Busl AL tau pathologyd 7FsA
L 9k 80% 2 =A%}, corticobasal syndrome (CBS)E H.0]
£ 3} Helghz] gko] CBDY 7FsAdo) 250 e v
o} e Zed psp 9 8l 7 o2 CBsSl Shxjet
Richardson’s syndrome $A12 ¥ 18} wlf, o w7+ A
tau loads x}o)7} 919 21 cortical tau loadsE CBSE HQl
PSP 3kx}oll A <F 38| Ekal, basal ganglia tau load® Ri-
chardson’s syndrome-& E.9] PSP $kx}oj| 4] Eke}, " cBs=
cortical tau load7} =31, YA O 2% cortical symptoms
S Ho]7] Wl cortical variant PSPE}aL B2]7]% ik
Aoz Aol %) vertical saccades®] slownessZ
Holx, %7] 139 fall Hel 9ol PSP pathology=
AAFSHEE M CBSOl AW CBD pathologyE 22l 7-9-o=
slow vertical saccadest} early falls o] A =&}, 2
< anterior corpus callosum atrophy”7} PSPol| H|3}] CBDol|
Al FElg 5o HauEd o]#gh 472 CBD-CBS¢9}
CBD-Richardson’s syndrome < <ollA] PSP-Richardson’s
syndrome} ¥ &t wj 2}o]7} TE&3} e} ' Axial MRIC)
midbrain atrophy+= CBD A}el|A = oF 67%0| 4] Zzksh 4=
=4 ¥k} sagittal image©l|A] X.0]= hummingbird sign-&
PSP pathology®ll @4 5o|%=7} &=t} 5, midbrain atrophy
+ PSP phenotypes oJn|& 4= YA, hummingbird
signo| 15 ¢, PSP pathologyZ 2Jv|3}R|&= &=t} s
Z 9leh” 2003 Agow AP NIE Bape
A|2Fel pspEkalyF HaiE ol g 2," case series o] glu}
2 HaEoleh. M A S A sl ol glo A
W 28 (apraxia of speech) B== B4 21015 (nonfluent
aphasia) 2 Al&}ste], 5 W] ko] PSP B5= CBDS! 7
©=0] shlEHA"? speech or language impairment®
A&sh= CBDE shute] ol o & =it Cor-
ticobasal syndrome 2.2 U2 o 2 Zchst ARk A=
W] o] ADR] A& A Btks vl vt 22 5
AEol Ut 3 39 ool myoclonus7} B aL, A
9] Z7]9] episodic memory complaints7} Q131 aL, Fit o]2
71zko] odo & it 61¢] CBD| Hls] Zir}. CBD-CBS
7} i Ago] Fat 604|91d] ksl AD-CBSE 55412 1 o
o, wEk, gt 2710M 2holE Hel=ul, AD-CBS

+ hippocampal atrophyE X8} temporo-parietal atro-

ot o
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phy7} F3i5} ‘}i_ﬂ,“ amyloid positron emission tomog-
raphy (PET)eA & PiB 37} Z7HE ek o] ¢ sy
CBD-CBST MR’ focal atrophyS ®.0]31, amyloid PET 9
el il A3 5712 Bolx eighet.”

CBSgALA] 71 o] QIeh, 304 1910 MAPT >
PGRN;" COORF727*” IRRK2Z 3123 & 4= 3t} CBSS]
risk alleles2¥ MAPTe] A152T ¥o] > H1/H1 haplotype™
o] glon, ZHRIEL Fus® TDP-43 CSFIR™ SCAS”
53 B Bt v} Ik ol 9l9lel ofat cast:
cerebrovascular disease,36 sporadic Creutzfeldt-Jakob dis-
ease (sGJD)” ol HaE]9) a1, o]9jo B F¥ Hag,
neurosyphilis,38 antiphospholipid syndrome,39 Fahr's dis-
ease,” leukodystrophies ,41 cerebrotendinous Xanthomatosis ™
ol .

CIORF729] repeat expansionS O G20l &Jx|s}xL
20113 A2 Amyotrophic lateral sclerosis-frontotemporal
dementia (ALS-FTD) 7}A|9] 83k €191 f334R= Q1= 3]
o} " o] % Bhe ATEo] WBEHWA, o] fuAjet BeE
% K

§

]

) oA} ofa} o B FTD, ALS Byt o}Ujg}, ADo|A
% WA I parkinsonism,” Huntinton’s disease pheno-
Copies,/ls corticobasal syndrome28 S IEAE By
Ak, dinp=ol M B a1E CBSEEAFol|A] o] f-At o] o] K
A1, Q4 7dko] ALS with CBS, ALS with PSPof|A] ™
g vk e}, ] Yoyt COORF725-7314F odo] = 3t
AP0l Tkt 25 F/3& Hol=tl, Chorea, dystonia,
myoclonus, treomor 5¢| ¥2E 3l akinetic-rigid type 2]
parkinsonism ©] #ZHC}, CIORF722] o) o] & 744 &
&3] R oF 25% AL R HalEal e vhe,
CBSt @ &3] Harery,

2) Mz 21T 7|

BN

Corticobasal degeneration (CBD)2] o] & ZIgt 7ol u}-=
AL 2A Wa 27AdA CBDE ksl A9 oF 50%
Arolnh” mgk 2, g % F4E0] CBDY Fagh
EAJo] ¥& X1, dementiaZ} exclusiondl| o} = 574 o]
ol Agte] 27] FAolwA Freld 242 397 B
o] delnk. webd YA, AdAes 5Es
HAE7FEe] FAAQ] 8-S F3l, brain banksolA gzl
CBD F#lE¢] 94 Bal g, AA| brain bankse] 247 £
< 34t o] AFEE npgko 2 o] CBDe] We] 4273 o
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#E Fa8 v 7kA 9 WIS AAE T A wAle
corticobasal syndrome®]t}, Corticobasal syndrome (CBS)
o] 83 S 2+ (1) AR A5 (rigidity) 2 5=
5o (akinesia), (2) AFA2] 2717 o) d(dystonia), (3) AFA] <]
27 A A(myoclonus), (4) T4E Ev AHA| AgF
(orobuccal or limb apraxia), (5) 3| A7} A~ %) (corcical sen-
sory deficit), (6) BAE5 AR |3 (alien limb phenom-
ena)”} T}, o] Fol|A] possible CBSE (1)-(3) ol &+ 7}
A 733 (4)-(6) FollA g 71A] S7do] JLorA] 5ol H
ALY & 3, obd 4= 9t} Possible CBSE 5742] Z}o]
7} o] Zpo7} Fsisof BkaL (1)-(3) Felld F 7HA 574
I (9)-(6) FollA 271A] F2%o] glofof gk, F HARE] U
WAl PP, oo Her|FolA] TR et
Al 712 e] 22 g dolct, 7 wiAe] Qi a2, fron-
tal behavioral-spatial syndrome®|t}, o] A& 7|% o4t
(executive dysfunction), 3& W3} B== 44 H3Kbehavioral
or personality changes), A &%t 7|50 d(visuospatial defi-
cits) 5 7FA] o]do] & wE ofn|gitt, Al A 2] QA
ofake xatad A Ao (primary progressive aphasia,
PPA)S] H|5AA/H]EH  o}8 (nonfluent/agrammatic  vat-
jant)oltt, A=A Dalar] ol BA] = ks ShHA
FA TR 7 7HA] T g 7EARE S ALl Al of gt &)
L oz, shbe] Wofol et olv] olshi mEslo

Ao, 21, el Tk ofsi 7} AjshEo] Sl AlelaL,
E =]

&l
FgY & Jnn| ST (progressive supranuclear palsy, PSP)
oty 5714 I ¥ T IHAE WSS A9 xlgegnt
H|Sgrolgkal gtk S7HA= (1) S48 B o2 AR 4
= I 555 (axial or symmetric limb rigidity or aki-
nesia), (2) AA] B<HY = YK (postural instability or
falls), 3) 84, (4) 53}, (5) W 72 & v
T= 2] Al&H 7] (vertical saccades) oA &£&7F4 0|t}
Probable sporadic CBD®] A} I 7|&& o]=]3t Wiy}
XA 8] SRl A A 8] ZdEk, HAs 1 o e B
o]aL, 504 o) tellx] gt 7o) s 5ok B
o AHE fF317} ool A U= Aol AlQlsitt
AAOEAS. probable CBS FE Zoj% 3hute] CBSS| FA4+
o] ) ©HA] frontal behavioral-spatial syndrome 5 non-
fluent/agrammatic variant of PPAS X.o]= Zlo]t}, Possible
CBDO thgk 34 712 AT 7t gl
ol thgk Algko] glaL, 7153} frx} o) o] Qlofie wiAlet
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A eie 7 S QA Rl Uik Z1E) o Tojalel,
Possible CBDol| tht 2] 7)ol A] Q1A sl= A g2
(1) possible CBS, B-3= (2) frontal behavioral-spatial syn-
drome == nonfluent/agrammatic variant of PPA, (3) PSP
syndrome} FA] ol Aol shte] CBSTH ((2)0lM (0)F
o] shupolct, 201413 ol TEH validation studyol] &Js}k
H, A2 ek 7)ol CBDY| 9 S O WAl & &
FEE 7]ofalzl A, zleke] Solwof glojxl= syt
7o

A2

= o

¢

A F7HA] A vle} o], Ho]| dystonia®] M2 3
Wt $RE ARF0 2, olde] ARk vl 2 B
< Hesh3ieh. Dystonias= fr3dste] Whdo] 53] S8 &
ofo|x, FH ol AHE GNAL FAAF GA] primary dystonia
o] FQ3F 9ol f-HxE LA} Corticobasal syndrome
< HolE 9l dEEo| vhkshe A Bofar,
WA SRR He] 2745 7 d&eh] g 2HES ¢
olrRkt} mix|uFo 2 corticobasal denegenration®] A 22
et 7|Es GotHdtt. o &5 Ak st It ¥
3R, S B, §70 B4, e 27e] m Fast

™, Z o]2|gl Hofolr o] BERgE S B, vi¢-
[e=]
=

H

¢

O
o
o
X
O

REFERENCES

—_

.Fahn S. Concept and classification of dystonia. Adv Neurol
1988;50:1-8,

2. Albanese A, Bhatia K, Bressman SB, Delong MR, Fahn S,
Fung VS, et al. Phenomenology and classification of dysto-
nia: a consensus update, Mov Disord 2013;28:863-873.

3. Morgante F, Klein C. Dystonia. Continuum (Minneap Minn)
2013;19:1225-1241,

4, Fuchs T, Saunders-Pullman R, Masuho I, Luciano MS,
Raymond D, Factor S, et al. Mutations in GNAL cause pri-
mary torsion dystonia. Nat Genet 2013;45:88-92.

. Vemula SR, Puschmann A, Xiao J, Zhao Y, Rudzinska M,
Frei KP, et al. Role of Galpha(olf) in familial and sporadic

N

adult-onset primary dystonia. Hum Mol Genet 2013;22:
2510-2519.

6. Kumar KR, Lohmann K, Masuho I, Miyamoto R, Ferbert A,
Lohnau T, et al. Mutations in GNAL: A Novel Cause of Cra-
niocervical Dystonia. JAMA Neurol 2014,

201413 thett A eta] M33K} ofstie] -4o=-



7.Jones DT, Reed RR. Golf: an olfactory neuron specific-G
protein involved in odorant signal transduction. Science
1989;244:790-795.

8. Xiao J, Uitti RJ, Zhao Y, Vemula SR, Perlmutter JS, Wszolek
ZK, et al, Mutations in CIZ1 cause adult onset primary cer-
vical dystonia, Ann Neurol 2012;71:458-469.

9. Charlesworth G, Plagnol V, Holmstrom KM, Bras J, Sheerin
UM, Preza E, et al. Mutations in ANO3 cause dominant cra-
niocervical dystonia: ion channel implicated in pathogenesis.
Am J Hum Genet 2012;91:1041-1050.

10. Castro LS, Poyares D, Leger D, Bittencourt L, Tufik S. Objec-
tive prevalence of insomnia in the Sao Paulo, Brazil epi-
demiologic sleep study. Ann Neurol 2013;74:537-546.

11. Josephs KA, Petersen RC, Knopman DS, Boeve BF, Whit-
well JL, Duffy JR, et al. Clinicopathologic analysis of fronto-
temporal and corticobasal degenerations and PSP. Neurolo-
gy 2006;66:41-48,

12, Ling H, O'Sullivan SS, Holton JL, Revesz T, Massey LA,
Williams DR, et al. Does corticobasal degeneration exist? A
clinicopathological re-evaluation. Brain 2010;133:2045-2057.

13. Lee SE, Rabinovici GD, Mayo MC, Wilson SM, Seeley WW,
DeArmond §J, et al. Clinicopathological correlations in corti-
cobasal degeneration. Ann Neurol 2011;70:327-340.

14. Ling H, de Silva R, Massey LA, Courtney R, Hondhamuni G,
Bajaj N, et al. Characteristics of progressive supranuclear
palsy presenting with corticobasal syndrome: a cortical
variant, Neuropathol Appl Neurobiol 2014;40:149-163,

15. Dickson DW, Ahmed Z, Algom AA, Tsuboi Y, Josephs KA.
Neuropathology of variants of progressive supranuclear palsy.
Curr Opin Neurol 2010;23:394-400.

16. Kouri N, Murray ME, Hassan A, Rademakers R, Uitti RJ,
Boeve BF, et al. Neuropathological features of corticobasal
degeneration presenting as corticobasal syndrome or Richar-
dson syndrome, Brain 2011;134:3264-3275.

17. Massey LA, Micallef C, Paviour DC, O'Sullivan SS, Ling H,
Williams DR, et al. Conventional magnetic resonance imag-
ing in confirmed progressive supranuclear palsy and multi-
ple system atrophy. Mov Disord 2012;27:1754-1762,

18. Boeve B, Dickson D, Duffy J, Bartleson J, Trenerry M,
Petersen R. Progressive nonfluent aphasia and subsequent
aphasic dementia associated with atypical progressive su-
pranuclear palsy pathology. Eur Neurol 2003;49:72-78.

19. Josephs KA, Duffy JR, Strand EA, Whitwell JL, Layton KF,
Parisi JE, et al. Clinicopathological and imaging correlates of
progressive aphasia and apraxia of speech, Brain 2006;129:
1385-1398,

20. Kertesz A, McMonagle P, Blair M, Davidson W, Munoz DG.
The evolution and pathology of frontotemporal dementia.
Brain 2005;128:1996-2005.

21, Sanchez-Valle R, Forman MS, Miller BL, Gorno-Tempini ML,
From progressive nonfluent aphasia to corticobasal syn-
drome: a case report of corticobasal degeneration. Neurocase
2000512:355-359.

2014 CHBHIZTLEE| H33RH SIATHE| -2l

22,

23.

Murray R, Neumann M, Forman MS, Farmer J, Massimo L,
Rice A, et al. Cognitive and motor assessment in autopsy-
proven corticobasal degeneration, Neurology 2007;68:1274-
1283.

Hassan A, Whitwell JL, Josephs KA. The corticobasal syn-
drome-Alzheimer's disease conundrum, Expert Rev Neurother
2011;11:1569-1578.

24, Josephs KA, Whitwell JL, Boeve BF, Knopman DS, Petersen

25,

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

RC, Hu WT, et al, Anatomical differences between CBS-cor-
ticobasal degeneration and CBS-Alzheimer's disease. Mov
Disord 2010;25:1246-1252,

Bugiani O, Murrell JR, Giaccone G, Hasegawa M, Ghigo G,
Tabaton M, et al. Frontotemporal dementia and corticobasal
degeneration in a family with a P301S mutation in tau. J
Neuropathol Exp Neurol 1999;58:667-677.

Rossi G, Marelli C, Farina L, Laura M, Maria Basile A, Ciano
C, et al. The G389R mutation in the MAPT gene presenting
as sporadic corticobasal syndrome. Mov Disord 2008;23:892-
895.

Passov V, Gavrilova RH, Strand E, Cerhan JH, Josephs KA.
Sporadic corticobasal syndrome with progranulin mutation
presenting as progressive apraxic agraphia. Arch Neurol
2011;68:376-380.

Boeve BF, Boylan KB, Graff-Radford NR, DeJesus-Hernandez
M, Knopman DS, Pedraza O, et al. Characterization of fron-
totemporal dementia and/or amyotrophic lateral sclerosis as-
sociated with the GGGGCC repeat expansion in COORF72,
Brain 2012;135:765-783.

Lesage S, Le Ber I, Condroyer C, Broussolle E, Gabelle A,
Thobois S, et al. C9orf72 repeat expansions are a rare genet-
ic cause of parkinsonism, Brain 2013;136:385-391,
Chen-Plotkin AS, Yuan W, Anderson C, McCarty Wood E,
Hurtig HI, Clark CM, et al. Corticobasal syndrome and pri-
mary progressive aphasia as manifestations of LRRK2 gene
mutations. Neurology 2008;70:521-527.

Coppola G, Chinnathambi S, Lee JJ, Dombroski BA, Baker
MC, Soto-Ortolaza Al, et al, Evidence for a role of the rare
p.A152T variant in MAPT in increasing the risk for FTD-
spectrum and Alzheimer's diseases. Hum Mol Genet 2012;
21:3500-3512.

Houlden H, Baker M, Morris HR, MacDonald N, Pickering-
Brown S, Adamson J, et al. Corticobasal degeneration and
progressive supranuclear palsy share a common tau ha-
plotype. Neurology 2001;56:1702-1706.

Huey ED, Ferrari R, Moreno JH, Jensen C, Morris CM,
Potocnik F, et al. FUS and TDP43 genetic variability in FTD
and CBS. Neurobiol Aging 2012;33:1016 €1019-1017.
Rademakers R, Baker M, Nicholson AM, Rutherford NJ,
Finch N, Soto-Ortolaza A, et al. Mutations in the colony
stimulating factor 1 receptor (CSF1R) gene cause hereditary
diffuse leukoencephalopathy with spheroids. Nat Genet 2012;
44:200-205.

Baba Y, Uitti RJ, Farrer MJ, Wszolek ZK. Sporadic SCA8 mu-

53



1z
ol

oM

36.

37.

38.

39.

40.

41,

42,

54

tation resembling corticobasal degeneration, Parkinsonism
Relat Disord 2005;11:147-150.,

Miyaji Y, Koyama K, Kurokawa T, Mitomi M, Suzuki Y,
Kuroiwa Y. Vascular corticobasal syndrome caused by uni-
lateral internal carotid artery occlusion. J Stroke Cerebrovasc
Dis 2013;22:1193-1195,

Lee W, Simpson M, Ling H, McLean C, Collins S, Williams
DR. Characterising the uncommon corticobasal syndrome
presentation of sporadic Creutzfeldt-Jakob disease, Parkin-
sonism Relat Disord 2013;19:81-85.

Benito-Leon J, Alvarez-Linera J, Louis ED. Neurosyphilis
masquerading as corticobasal degeneration. Mov Disord
2004;19:1367-1370.

Lee DW, Eum SW, Moon CO, Ma HI, Kim Y], Corticobasal
syndrome associated with antiphospholipid syndrome with-
out cerebral infarction, Neurology 2014;82:730-731.

Warren JD, Mummery CJ, Al-Din AS, Brown P, Wood NW.
Corticobasal degeneration syndrome with basal ganglia cal-
cification: Fahr's disease as a corticobasal look-alike? Mov
Disord 2002;17:563-567.

Guerreiro R, Kara E, Le Ber I, Bras J, Rohrer JD, Taipa R, et
al. Genetic analysis of inherited leukodystrophies: genotype-
phenotype correlations in the CSFIR gene. JAMA Neurol
2013;70:875-882,

Rubio-Agusti I, Kojovic M, Edwards MJ, Murphy E, Chandra-
shekar HS, Lachmann RH, et al. Atypical parkinsonism and

43.

44,

40,

&}

47,

48,

cerebrotendinous xanthomatosis: report of a family with
corticobasal syndrome and a literature review. Mov Disord
2012;27:1769-1774.

DeJesus-Hernandez M, Mackenzie IR, Boeve BF, Boxer AL,
Baker M, Rutherford NJ, et al. Expanded GGGGCC hex-
anucleotide repeat in noncoding region of COORF72 causes
chromosome 9p-linked FTD and ALS. Neuron 2011;72:245-
256.

Renton AE, Majounie E, Waite A, Simon-Sanchez J, Rollinson
S, Gibbs JR, et al. A hexanucleotide repeat expansion in
COORF72 is the cause of chromosome 9p21-linked ALS-FTD.
Neuron 2011;72:257-268.

. Hensman Moss DJ, Poulter M, Beck J, Hehir J, Polke JM,

Campbell T, et al. C9orf72 expansions are the most com-
mon genetic cause of Huntington disease phenocopies.
Neurology 2014;82:292-299.

Ticozzi N, Tiloca C, Calini D, Gagliardi S, Altieri A, Colom-
brita C, et al. C9orf72 repeat expansions are restricted to the
ALS-FTD spectrum, Neurobiol Aging 2014;35:936 €913-937,
Armstrong MJ, Litvan I, Lang AE, Bak TH, Bhatia KP,
Borroni B, et al. Criteria for the diagnosis of corticobasal
degeneration, Neurology 2013;80:496-503.

Alexander SK, Rittman T, Xuereb JH, Bak TH, Hodges JR,
Rowe JB, Validation of the new consensus criteria for the di-
agnosis of corticobasal degeneration. J Neurol Neurosurg
Psychiatry 2014,

201413 thett A eta] M33K} ofstie] -4o=-



