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Fig. 1 Percentage of SCA types in our hospital (1998-2012).
The graph shows that SCA3 is the most frequent (33.3%) subtype in
our hospital. The second most frequent subtypes are DRPLA and
SCAG at the same percentage (15.4%), followed by SCA31 and SCA2
at the same percentage (12.8%) and SCA1 (10.3%). The percentage
is calculated with the number of family.
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Table 1 Clinical features of SCA31 and SCA6 patients.
SCA31 SCA6 Mann-Whitney test
Age at examination 75.33 £ 2.8 55.33 £ 12.7 p < 0.05%
Male/Female M4/F2 M3/F3 —
Age at onset 63.8 £ 4.9 40.7 = 10.3 p < 0.05%
Duration of disease 11.5 = 5.2 14.7 = 8.0 p > 0.05

Initial symptoms

Unsteadiness of gait

Unsteadiness of gait

4
Dysarthria Dysarthria 2
Vertigo 1
Tremors 1
Fisher’s exact test
Family history 6/6 4/6 0.23
Consanguinity 1/6 0/2 0.75
No. of family 5 6
<Cerebellar function>
Upper limb ataxia 6/6 6/6 —
Truncal ataxia 6/6 6/6 —
Lower limb ataxia 6/6 6/6 —
<Cranial nerves>
Gaze evoked nystagmus
Horizontal 6/6 1/6 0.0076%**
Vertical 0/6 2/6 0.23
Oculomotor disturbance 0/6 0/5 —
Dysarthria 6/6 6/6 —
Dysphagia 3/6 1/6 0.24
Hearing impairment 3/4 0/1 0.5
<Motor functions>
Muscle weakness 0/6 1/5 0.45
Amyotrophy 0/6 1/4 0.4
Muscular hypotonus 5/6 2/4 0.33
Spasticity 0/6 2/4 0.13
Involuntary movements
Tremors 1/6 3/6 0.24
Myoclonus 0/6 1/6 0.5
<Sensory>
Impaired thermal sense 0/6 0/5 —
Reduced vibration sense 3/6 5/5 0.12
Impaired kinesthesia 0/6 2/5 0.18
<Reflexes>
Deep tendon reflex
Increased 2/6 5/5 0.045*
Decreased/Lost 2/6 0/5 0.27
Positive Babinski reflex 0/6 1/4 04
<Autonomic function>
Orthostatic hypotension 0/6 0/4 —
Urinary incontinence 0/6 1/4 0.4
<Other symptoms >
Cognitive impairment 0/6 1/3 0.33
Psychiatric symptoms 0/6 4/5 0.015*
Vertigo 0/6 2/3 0.083
Mann-Whitney test
No. of extracerebellar symptoms 1.5 = 0.96 4.5 = 2.22 p < 0.05%

* < 0.05, **p < 0.0L.
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Fig. 2 Clinical course of SCA31 and SCA6.
Gait disturbance slowly progresses with disease duration in SCA31 patients. This trend is unclear in SCA6
and the clinical course varies in each case. A mark indicating patient using both wheelchair and walker is
placed in the middle of them.
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Fig. 3 MRI T, weighted image (axial, sagittal 1.5 T; TR 4,600 ms, TE 85 ms) of six SCA31 patients (upper rows) and
six SCA6 patients (lower rows). T, weighted image (sagittal, TR 520 ms, TE 15 ms) were shown in four SCA6

patients (¥).
The numbers in the figure show each patient’s age and disease duration at the study. Cerebellar atrophy starts from the
upper vermis in SCA31, whereas the 4th ventricle becomes enlarged in SCA6 even in the early stage of disease.

£z = WEVEOHELR LR AHLZE VI RELLENY Y. 4

e THET L 72 SCA6 I2B W TdH, Table 1127873 X 9 12/M

TEHe, SCA6 (XA NN TR A 7R 1A%\ SCA TH % & EMOAEZRTEDIIL LAL % < ab F K, PREBERCGT
WHNTE 727, HEREGER, SRR, R T SUE RICEOARETE, M, GEREE (REE) KT, Ak



SCA6 & D/INHAMESR: D HEBAHS

FOEE), FEHER 2 SO/ MRIVERE R R L. 2O ERE
LT, SCA31 & SCA6 L xltigL7-L 2 A, BEHET LD/
AMERE O Ft SCA3L TIEFH 1.5 (0~3 1), SCA6 Tl
T 451 2~9H) THEEND -2 EENOKFTH
HEEREOTS O ERR & B HEROHETH -
7o, BEED R -720 OB B & i L CUUF IS T
ARG

55 1A IR I Y B TRl L 72 SCA3T TlE & Ta
L, SCAB 2L BRTHEFIZE -7 (p =0.0076). —77,
SCA6 TIITHEIRIEZ 2T 2500 260H 1, BEOH
I2bABND EBY SCA6 |[ZIFIIN 2T L CTd 5. SCA6 O
ACPEIRIRIZ D W TUE— %12 68~94% & SHHETH L 0 D
LENTWS VWY PEEieT i3 SCA3L D ACTEIRIR X 5~
55% & UEED b D L) IRMETH - 72 VT F o —
FRIZOWT L SNLHE TR, BHROD -2 WERLE
ETHLEITH2Y. ZHIIOWTIEES Y Mo FEE %
SHICHERL, 2OoRMICHE L CHEMRG LIWEEZT
W5,

£5 2 1247 SCA31 @ 4 5l 3 Bl CHEIEASA 54172, SCA31
DHETEDUEIE 13 3.8~42.9% & S, SCA31 DED 7% /i
IHERECTH B L b W97 YO R 2 R &
EhTWw2 W, BT SCASL BRI Tl e\ & T 2 3
R, BEIEORITH 5 Z &9 HEAEHIEO AP Tld 2w
MEEBELTWAHEY 57, S OME TIE/ANE
R SERET A £ 0 20 4FLLERTO 40 G5 ASBH O ¢
BUIE £ TR CFRGE L TV B AERASA S, # AR &
ZZ LB TH D, SCA3L & FAE 412 HERE O A B 5Tl
RBENTZEINE—ZOHEEGTHIET 575, ZD X HHTED
FATERLEL T2 b DI RE MR L TD U725 % h o
7. FMMo1BITIEIRMOPEROBAEIC LS EEZHN
LARE RIS DA C X 555, MElE = i s
BE% 7% L7z, ABR O30 513 2 & b Biitkae, WAoo
BEIITEN EE 2 bNrz. —J5, SCA6 TIEHE D &0k
— TV Y,

B3R E (RE)E) FEIZoWTid SCA3L, SCA6
LB L TA L NZDS, BHILZ &7 5. SCA31 Dk
BIREEIIPRICA L O SN TIRMIZIZ 10% TEHT S &
W hid 2 W, EERAEW 2 RIS L A RENRET
&7, 2K L SCA6 TIXILBIEETH HI12b b
LEaplicalobnsz, WIS 4.3~58% CTEPET 5
ZEMEE TV Y

402, FRABEREE T IZ SCA6 T3 BIF 1 BITAHA LD Hi
72HSCA31 Tld 6Bl b ol Abdhhor R
2L AL DL TSCA3L 12 BV CTERABEAL T & X 72381
FE 1325 BRI ARG 7S 66.9~T45 R L I CTH LI b 5
0~6.1% & JAHE W0 T o 72 YT BEREIYE
#5 75.3 D 6 BIEFITIEH Th - 722 L IIHERDOHE I H
FLTBY, SCA3L TIIRBIERME T2 272 LIZ{ wEED
NBH. THITH L SCA6 TIXFAMEAIL T ¥ <) k% ot
DE LB MAERE RS2 &Y P HE SR TWwD. Y

54 1 477

e TIIABHREIR DHEIE X SCA6 THEIZE > 72 (p = 0.015).
AR IR T R HEIR %2 & & 7% 9 SCA6 AEH] T OiRHIAERY
MR DL A 7%, SCA6 DR IAE % T CTd %5 CACNAIA
® mRNA AN D A7 & 3R 2 5 { S SRR 4R 1256
HLTwaZE T 3ZOBEKRE LTER) Bd Ltk

S 512, SCA6 TIdE K] R <> Babinski 15 7% & Dk
PEBL B AR B 2 SHEEIMRERE Z R T 2 L b IE S
THY Y ZOHEIZS {, SCA6 THUB/NMEEH 2 B
LD T —HMOIEFNZR SN, £ < OIEBITITFHIEMIIZ
IFEFHOAERLTY, #ET L2RRIIER REEI D
5L END. MEIHEEAIBLIT 2 R ONE, L3N
BEEIZZ LD 2 EHTFig 2 TR L2 X9 ICRAGHARK & ADL
LAV —EDMEE S 72 WHHO—D L o TWn5 L&
2720 FlZ a7 X 9 12 SCA6 OIFELEAT RIZ /NN D1
A K, RS S IV 2B F TIRIZIEIC oA L Tw
BLENT ZNAVINRIMER:E R4 SR TEIT A HE
&7 o TV B IR IC DWW CHIBHES] & 45 L BRIARIEfE & 1R
b LAEDLETHE Lcwv, E7-40ME L7z 6 flo SCA6 D
CAG ) ¥ — Mt £ o# TR ICRER s LT
WIEBIAEE S 1, R TIEY) E— M B L 2RI
T&E %D o725, SCA6 TIE CAG ) ¥ — k2% il T/
SMEEREDSII R\ & ) S Y A3 5 — 5 THIE v &
LTWabDbHLNE Y. 20k /NMIMEBDIEH &
ZAFIZ v SCA31 TIR/BF M THREMESHEDL LA b — D
fHmxdoLEZLND.

DENWAFIZOWTEET S, S HME L 72 SCA31 ©
MRI B {§1%, /BRI 175 CTILTER WIS Y 9 2 HBA7
O ZEHEAHEST T A 1T1L SCA6 & ILBORFMTH 5 28, Hisr
DEME % AL D%\ T TREE 10 SELL T O LI 20 5 55
4 BB DPLR L H/NMI OZE % A & 5 SCA6 @ 6 fil & 1%
ZehoAEREL TV NMICIRE L7-EiE 272 L
BRERIE PR 7= D & T 2 BEfF O SCA3L IZ DWW T DRtk & b —
B AU N R O SCA TH X2 LT
WIFRTH ) ?, ZhoHTSCA3L 2ZWis 2 2 & IZWE
ThoHrEEZLND. SCA6IZOWTIEINE TOHETD
O HRERE D & B EOEM, MNEEROBE 2 Fiir 272
FTLEEINTBY, MMELAokEE Iz owTEER2 b
NI - 15 - 2 OO RIHZER R OIS I EMH T A SN %
WELTWE LYW L ORI L PUNME ORI
SCAL, 2, 3, 7 IZIAILH L 2 WIRZEOZE M 2 81T 2 b O2H
DB BEPLEOEME BT LS. L, WIhok
FAZBWTH WA R RRHIRENIC & o T2 & & B RElEDS
Y, Gtk HERORBITOVEDN DS & Bbh s,

PIEX Y, SCA31(ZSCA6IZILL T, E#AFIET, FiE
IR, HEARRERE M ANBE T E) 72 & D/ N DAL DFERE A 72 <
YR EETH o7z, F72MRITIZSCA6 1L L TH 4
B Z HEI R /NI O ZEAR O T A2 L\ BT -
7o, ANEAVERE R EEIRCBIZ L, MET 5 EE O
BNCEHTH AR Z ST 5.



54 : 478 BEPRfIRE 544 6% (2014 :6)

AEOFEFIE, 4133 ] H A A S - JepE s X TR L,
SR EEI RN

AT IIZBE L, BRI _& COLIRREIZH H 43, #lid, HE
FeFnbFAY TEA.

13) Onodera Y, Aoki M, Mizuno H, et al. Clinical features of
chromosome 16¢22.1 linked autosomal dominant cerebellar
ataxia in Japanese. Neurology 2006;67:1300-1302.

14) Nozaki H, Tkeuchi T, Kawakami A, et al. Clinical and genetic

fug

characterizations of 16¢-linked autosomal dominant spinocere-
‘ bellar ataxia (AD-SCA) and frequency analysis of AD-SCA in

X R the Japanese population. Mov Disord 2007;22:857-862.
15) AJNgt, @ SRR, KHHEES. 416 Fa kRl
$H9 2 B (R AR N JCERAE, AR AFE 2004;60:462-468.
Owada K, Ishikawa K, Toru S, et al. A clinical, genetic, and

g

1) Nagaoka U, Takashima M, Ishikawa K, et al. A gene on SCA4
locus causes dominantly inherited pure cerebellar ataxia. 16
Neurology 2000;54:1971-1975.

g

neuropathologic study in a family with 16q-linked ADCA

2) Sato N, Amino T, Kobayashi K, et al. Spinocerebellar ataxia type III. Neurology 2005;65:629-632.
type 31 is associated with “inserted” penta-nucleotide repeats 17) Ouyang Y, Sakoe K, Shimazaki H, et al. 16q-linked autosomal
containing (TGGAA)n. Am ] Hum Genet 2009:85;544-557. dominant cerebellar ataxia: a clinical and genetic study. ] Neurol

3) Kim JM, Lee YL, Kim HJ, et al. The wide clinical spectrum Sci 2006;247:180-186.
and nigrostriatal dopaminergic damage in spinocerebellar ataxia 18) Ishikawa K, Toru S, Tsunemi T, et al. An autosomal dominant
type 6. ] Neurol Neurosurg Psychiatry 2010;81:529-532. cerebellar ataxia linked to chromosome 16¢22.1 is associated

4) Klinke I, Minnerop M, Schmitz-Hiibsch T, et al. Neuropsycho- with a single nucleotide substitution in the 5° untranslated
logical features of patients with spinocerebellar ataxia (SCA) region of the gene encoding a protein with spectrin repeat and
types 1, 2, 3, and 6. Cerebellum 2010;9:433-442. Rho guanine-nucleotide exchange-factor domains. Am ] Hum

5) Suenaga M, Kawai Y, Watanabe H, et al. Cognitive impairment Genet 2005;77:280-296.
in spinocerebellar ataxia type 6. ] Neurol Neurosurg Psychiatry 19) Ikeda Y, Nagai M, Kurata T, et al. Comparisons of acoustic func-
2008;79:496-499. tion in SCA31 and other forms of ataxias. Neurol Res 2011;

6) Schéls L, Kriiger R, Amoiridis G, et al. Spinocerebellar ataxia 33:427-432.
type 6: genotype and phenotype in German kindreds. ] Neurol 20) Basri R, Yabe I, Soma H, et al. Spectrum and prevalence of
Neurosurg Psychiatry 1998;64:67-73. autosomal dominant spinocerebellar ataxia in Hokkaido, the

7) JREEREE. AR NRICHRE RN SR E 6 7 A& a2, northern island of Japan: a study of 113 Japanese families.
JEFE) 2 2005;15:77-90. J Hum Genet 2007;52:848-855.

8) Takahashi H, Ishikawa K, Tsutsumi T, et al. A clinical and 21) Sailer A, Houlden H. Recent advances in the genetics of cere-
genetic study in a large cohort of patients with spinocerebellar bellar ataxias. Curr Neurol Neurosci Rep 2012;12:227-236.
ataxia type 6. ] Hum Genet 2004;49:256-264. 22) Dohlinger S, Hauser TK, Borkert J, et al. Magnetic resonance

9) Watanabe H, Tanaka E Matsumoto M, et al. Frequency analysis imaging in spinocerebellar ataxias. Cerebellum 2008;7:204-214.

of autosomal dominant cerebellar ataxias in Japanese patients 23

=

Satoh JI, Tokumoto H, Yukitake M, et al. Spinocerebellar ataxia

=

~

~

and clinical characterization of spinocerebellar ataxia type 6.
Clin Genet 1998;53:13-19.

BN, JREEIEEE. BRI/ JCHE 31 81 (SCA31). #f
FEMEF 2013;78:253-256.

Yoshida K, Shimizu Y, Morita H, et al. Severity and progression
rate of cerebellar ataxia in 16q-linked autosomal dominant
cerebellar ataxia (16q-ADCA) in the endemic Nagano area of
Japan. Cerebellum 2009;8:46-51.

Ikeuchi T, Takano H, Koide R, et al. Spinocerebellar ataxia type
6: CAG repeat expansion in alphalA voltage-dependent calcium
channel gene and clinical variations in Japanese popuration.
Ann Neurol 1997;42:879-834.

fug

g

type 6: MRI of three Japanese patients. Neuroradiology 1998;
40:222-2217.

Butteriss D, Chinnery P, Birchall D. Radiological characteriza-
tion of spinocerebellar ataxia type 6. Br ] Radiol 2005;78:
694-696.

Murata Y, Kawakami H, Yamaguchi S, et al. Characteristic
magnetic resonance imaging findings in spinocerebellar ataxia 6.
Arch Neurol 1998;55:1348-1352.



SCA6 & D/INHAMESR: D HEBAHS 54 1 479

Abstract

Clinical features and MRI findings in spinocerebellar ataxia type 31 (SCA31) comparing
with spinocerebellar ataxia type 6 (SCA6)

Satoko Sakakibara, M.D.", Ikuko Aiba, M.D.”, Yufuko Saito, M.D.”,
Akira Inukai, M.D.", Kinya Ishikawa, M.D.? and Hidehiro Mizusawa, M.D.?

YDepartment of Neurology, National Hospital Organization Higashi Nagoya National Hospital
“Department of Neurology and Neurological Science, Graduate School, Tokyo Medical and Dental University

Since the discovery of spinocerebellar ataxia type 31 (SCA31) gene, we identified 6 patients whose SCA type had
been unkown for a long period of time as having SCA31 in our hospital and realized that SCA31 is not a rare type of
autosomal dominant spinocerebellar ataxia in this region. We examined and compared the clinical details of these six
SCA31 patients and the same number of SCA6 patients, finding that some SCA31 patients had hearing loss in common
while there are more wide range and complicated signs of extra cerebellum in SCA6 such as pyramidal signs, extrapyra-
midal signs, dizzy sensations or psychotic, mental problems. There is a significant difference in the number of extracere-
bellar symptoms between SCA31 and SCA6. There are differences also in MRI findings. Cerebellar atrophy starts from
the upper vermis in SCA31, as well as some SCA types, whereas the 4th ventricule becomes enlarged in SCA6 even in
the early stage of disease. We suggest that these differences in clinical and MRI findings can be clues for accurate diagnosis
before gene analysis.

(Clin Neurol 2014;54:473-479)
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