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therapy on unilateral spatial neglect and pusher behavior in stroke
patient.

U EPETESE )N - a v
Shinpei OSAKI, RPT, MS, Yasuhiro MIYAZAKI, STR, PhD,
Toshihiko EBISU, MD, PhD: Department of Rehabilitation, Kansai
Electric Power Hospital
Y MRS ESRIR ) NE Y F— a3 v EERR
Shinpei OSAKI, RPT, MS, Yasuhiro MIYAZAKI, STR, PhD,
Toshihiko EBISU, MD, PhD: Division of Rehabilitation Medicine,
~ Kansai Electric Power Medical Research Institute
VEECRF RO AT ERER R SR
Shinpei OSAKI, RPT, MS, Kaz AMIMOTO, RPT, PhD, Zyunpei
TANABE, RPT, MS, Nao YOSHIHIRO, OTR, MS: Graduate School of
~ Human Health Sciences, Tokyo Metropolitan University
VYA N F—Ta viElE UNEYF—Ya Vil
Zyunpei TANABE, RPT, MS: Department of Rehabilitation,
Kurashiki Rehabilitation Hospital
Y MNERERS PR (R R
Nao YOSHIHIRO, OTR, MS: Graduate School of Health Sciences,
Graduate School of Kansai University of Health Sciences

(ZfFH 2019412 H 3 H /=#H 202042 H 10 H)

EY BIERETY, USN &RBEIC HEEGEEEDO B %
[HES L EEN5.

USN (292U NEY 7= 3 v, HitHERS
Hl# ¥ (Galvanic Vestibular Stimulation : LLF, GVS),
TVRAKT YT F—3 a " SEEBRR R 1whies i &g ®
HENH D, —T5, Pusher 2§ 20 AEIZ4 7% <,
T GVS 28 Pusher ICERTH A 2 &2 HE ST
%57 §74bb GVS i, USN & Pusher M5 % |Zih##F
RS SN TV ANAFTETH L.

LA»L, 4% ToOfE L USN, Pusher & b 12
& A HAETONMAR L 2HE SN TEST, USN &
Pusher & & ff L 72 BFH 12K L CHRFRISHBERI R Z R L
AR, RN )NE) T—2a yEiRtT 5
FCHAACE AR ERTILIZEETHL. 22
T4 A, USN & Pusher % &0 L 72512 GVS 247w
BRMGE L 72720 5.

MR EFE

1) B A T R

A OFHE L, HEFITRMEICOVWTHEELH-%
WCEML72. FZIZOWTIEALY Y EFEEICHETX
INPHITIAAIIDNTDY A7 DFEHZ, RAB L
ORI L CERBLZ. V) AZDECE AR SIS Y



2 WERERE $£27% 2020 F

&, eI T 2ANDH H 2 L 2{aR 7z FHEIL
7BHIZ OV TIIIFTE T, TR RIS TTREL,
7% EOTEHRPR IR T T BBR AR
LVREITE 2L 22 R ETREZGZ. 72, &
ATH5HGVSIE, EBEENLOFRFITEHRDOL & THE
L7z & ELkEOmEEREXOKRE (fFHE 5 29-
55) & TITo TV 5.

=

2) x5H

FEFE 70 k. BT ad, ol Chnask
. EFRES IO BUREIE, X HIZE R TS
B ORATIREEE 22 ) WA S NS, R RIE 5
JEX Homg (K1) Tk, HREREICMTZEL o
7o F72, BEEECIEEEIEIARHETH 528, Bk, RBIR
FACBRIH M Ol I % 320 Tz, X+1 HIZaMH <
DIYNEY T = arEG FEE X+33 H HIZHEER
BRI ERRE L7z, SR 33 H B oS nar i
HEIEW. AHF & (Edinburgh fl&F5 A b fl & F
&% 100% AR &) C, MAEE RO L o7 Eik
i ReEFAf X, BIT 8% M C &5 139/146 Fi & 7 v
b A 74 131 S L ETH o 7228, Bells test T 27/35 K.
LBy M TESL BT T, F 2 HEARE TO USN
AT (Catherine Bergego Scale, PA'F, CBS) Tix, A
BN FE 5 25K 2SH 1) 1 55 & /2 USN 2 3872, Fluff
test TIEAETHRUZ 3 DD REEL LA D ) I 5 i
MERBOZ (Y b T7H2OR%L L). Scale for
Contraversive Pushing (2L F, SCP) T B {7 0 1,
V.ALIE H 175 5T, Burke lateropulsion scale (LT,
BLS) 1% 4 A CHEEED Pusher # 3872, 7% 3, Pusher
BEROZWIIE, SCPII& FAEAE> 0 (GFF=1.75),

4 ;

H1 Ef&RR (REHA)
MRI JEHGEFRE (5 & ) WG A, B &0 #@din, mgc Ly RIR
B oOMAREZ 0 %, WifgC, D THEEMICHBOMZEZ R
05,

BLS i3G5 2 Bl L& o788 L7z

RIRENE L, HBATHRAIT THMN T ) LT,
MDY ~DROH 0 ZFBD7z. FARFRREIL T B
TlE, MW & D REFH AL T 5, Fugl-Meyer
Assessment T T OEEIHH 32 5%, BEEIHHE 12 5 &
5T, /NF ¥ AfEJ)IE Functional Balance Scale T 45
HThot

3) i ik

EERTHA UL, YV — A ABA FHA v H
WA B4 H~48 W H) & A (64 9% H~78
H) Tik@wEN AL LTSk, N7 v AHE, &
T, WA MRE 2 %ML 7., BE (499 H
~63WH) TIEEFEMAICIZ GVS 2 FEML, &L
L2 28 GAS5H) 1o 7-.

GVS I21E, BRI EEE (Intelect advance combo,
Chattanooga f1#4) % il L7z, MIFLIEZSEIC H A
T (PALS 5 cm X 5 cm, Axelgaard #H8) % Bkt L,
LR, R cHE L 2. BAMIEM/ ST A —F — 1
galvanic continuous mode, #Hl#H EE (3R ME L ET
FEAD R WHEIPHO 15 mA & L, BREIIEAL L L 20 47
MEBLZ (K2). 2B, BEBMEOHEIX, HAE
FERTIZJEAL CTHNE L, AFEBI S FLIHZSREIC I = & U
JehRfE & L7z,

ST i 3H B 1 Bells test, Fluff test, BIT i ¥ ¥ 2%,
CBS, Fluff test , SCP, BLS & L7z, SEMlER#IE, A
WIBaaR, AR T, BEIRTH, AR THD4
mE L, SMOMARREMRIEL72. 2B, FHliEHS
JEIERIRC, GVS FEEHT 12T W RTEERD R 022 ) 7 v &
I IZFLRE L 72

2 GVS BENMNE &M AHER
JER LS Tl I FLARZE 2 IS B A AR 2 5 D A L,
FElEAm, Ak s L7z,



FRZFEER E Pusher REDEHESI DI 5 GVS DRIR 3

B R

FIEFITIL GVS FHRaifaIz i, e, S0AR,
A ExTFA DI EHCERTE T2, USNEFHET
@ % Bells test DfEH:% X 312, Fluff test, BIT il
1, CBS OfiH &, Pusher ORI T 5 SCP 133K 112,
BLS O#ERIZH 4 2R 7.

AMIB XA Tt Bells test, Fluff test, BIT il
AL, CBS &, SCP, BLS 1K & b iR e o 72,
—75, B #2213 Bells test, CBS (2835 % 5RO T\ 7z,
Fluff test, BIT @ MHATIIREX 2 E(LIZFED %0 o
7z. SCP O H & BLS Tid& b2 Bz IctE %
D7z

Z B

4la], /£ USN & Pusher # &4 L 72— ER &2 xf R &
L, @EMATIT) AL, @ENSAICGVS 2N Z
7-BHIR L 72 ZoMEE, GVS & 9EH L 72 B #IIC
BWTC, £ USN & Pusher IZ2xf T 580 80H 5 2 &
RENTz. GVS ORI A BARMIZZET S L, Bells test,
CBS, SCP O AIIHH & BLS IZBITALERD b
75, Fluff test, BIT #liFHRAIITHEL 2w I E29R
Sz,

A FC, USN I — IR ICIREREE) 25 70\ & & A%
HENTWAEDY, GVSIZ &V AR % iy 2 2
L CHiEBIR ST & L CIRBkER) & /el ERE 2 2 &
MU RETH 5. 4lnl, REREHHRAIIIT o TRV,
GVS 2 & o TEMNZIRERGEE 2SFHEE SN2 LI12X D,
fEUSN ISR R EZ R LT e S B & HE 2 bz, —
75, Pusher 13, SAMTEERAOTS — L BEHH Y ¥,
LHHIHBEESE LS LM SN TS, FRNERRE
HNE GVSIZL &b, F72, GVS IZFHMmIAENIZLE
RESEDLEHEESNATYS Y. AL, GVSIZED
SRR EE RN E SN, R TH L EMICLESE % FE
BMEN/2Z LT pusher IZRIRZRLIZEEZONS.

BIT @A, Fluff testid, AM, BH#i, A#&d
2D bR 7z, BIT @HEMAE, A MBI
By A 7D ETHAERAMEZ R LA EICL
0D, B ol EZ 65, —F, Fluff test i
IR D VIR TH B SRR A G 5 kT
5D, BARAL USN JEIR & RS 3407 L ChEdR
ERTEHEISNTYE Y. 200 GVS IZH IO
USN JEIRICIZZI R 2 /R34, BRI REZ RS
NI REVEDS S 5.

BARICHEICE LT, Bfrhige »Y CirAEERES
FHERICHRE S A AICE USNBAEL L & EhTwn
L. F72, BURBRIMUOIE T Pusher 284 U5 L S

(=) BEMA BENA+GVS
35 34

BEMA

33
33

31 30

29
29

27

25

AHAET AR BEE A HA%
(T " A7E : §3F=31)

3 Bells test DR

1 SRBEEERZEOSHTOKR

AET AN BHIgE AW
BIT A 139 140 142 144
CBS 1 1 0 0
Fluff test 3 4 3 3
SCP (3iAZIEH) 1.75 1.25 0 0
(=) BEMA BEMNA+GVS BEMA
10
9
8
7
6
5 4
4 3
3
2
1 0 0
0 &
AHARY AR BEA%R A H

(I A7l A#t=2)

4 BLS D#ER

T\ 5, AEF TR AR I, BRI %
RO TS, AIRFSE L 724G S % MAT2E T/ USN
& Pusher # #8072, MEBAIZEHAATHAIEL TB 5T,
Ay NI =ZICXDEREL VWL IS, SO
BAMETMO DLy M =7 A4k ), USN &
Pusher # 2 L CW/2WREMD H o722 F 2 72,

MUEboz &5, /2 USN & Pusher @i Ji 12 GVS 12
XY EEANAEDN D B EAUREN. S, GVS
|2 & % USN & Pusher O [RIEF A AR EAFRD H iz
ClE, BEWBINEY T a v eRiET 5 ECTHA



4 WERERE $£27% 2020 F

GBI bDeEZONL. 5F T, USNDZE
RS & Pusher O %8 GBI E XBIE D 5 L i &
T2 W USN EHiEY 27 AZREET Y, AiERE
BIZLBHIEICRE CBEboTL B, GVSIZ X BRIk
BREDU 1, USN & Pusher I2&Z 2 EARIZH)#
ERLIZOTIE R, TNENOHERFREE o720 hE
Hdds. LiL, SEOFRE?SHEDRIZOWTIE
RATH L7280, GHRASLIZT HLEN D 5.

# 2

USN & Pusher & &6 L 72HEBIIZ BT, GVS iZw
FTINOIERDOUFIZ DR RER L7, X5 IHERZ EA,
Ltk MG ETH 5.

X

1) Heilman KM, Bowers D, Coslett HB,

Directional hypokinesia: prolonged reaction times

et al:

for leftward movements in patients with right
hemisphere lesions and neglect. Neurology, 35 (6) :
855-859, 1985.

2) Karnath HO, Broetz D: Understanding and treating
“pusher syndrome”. Phys Ther, 85 (12) : 1119-1125,
2003.

3) Nakamura J, Kita Y, Ikuno K, et al: Influence of

the stimulus parameters of galvanic vestibular

stimulation on unilateral spatial neglect.
Neuroreport, 26 (8) : 462-466, 2015.

4) Rossetti Y, Rode G, Pisella L, et al: Prism
adaptation to a rightward optical deviation

rehabilitates left hemispatial neglect. Nature, 395
(6698) : 166-169, 1998.

5) RBWHCE, RHIEE, AHEPRE - b ST o8GR
PRF A & SHEE A ORE R MR B AR 2 AL A B b
B AN R WAL AR Th o 72— B
SRk, 35(1): 87-90, 2018.

6) Krewer C, RieB K, Bergmann J, et al: Immediate

7)

8)

9)

10)

11)

12)

13)

14)

15)

effectiveness of single-session therapeutic
interventions in pusher behaviour. Gait Posture, 37
(2) : 246-250, 2013.

Nakamura J, Kita Y, Yuda T, et al: Effects of
galvanic vestibular stimulation combined with
physical therapy on pusher behavior in stroke
patients: a case series. NeuroRehabilitation, 35 (1) :
31-37, 2014.

Van der Stigchel S, Nijboer TC: The imbalance
of oculomotor capture in unilateral visual neglect.
Conscious Cogn, 19 (1) : 186-197, 2010.

Karnath HO, Ferber S, Dichgans J: The origin
of contraversive pushing: evidence for a second
graviceptive system in humans. Neurology, 55 (9) :
1298-1304, 2000.

Fitzpatrick RC, Day BL: Probing the
vestibular system with galvanic stimulation. ] Appl
Physiol, 96 (6) : 2301-2316, 2004.

Hamilton RH, Coslett HB, Buxbaum LJ, et al:

Inconsistency of performance on neglect subtype

human

tests following acute right hemisphere stroke. ] Int
Neuropsychol Soc, 14: 23-32, 2008.

Vallar G, Perani D: The anatomy of unilateral
neglect after right-hemisphere stroke lesions.
A clinical/CT-scan correlation study in man.
Neuropsychologia, 24: 609-622, 1986.

Chechlacz M, Rotshtein P, Humphreys GW:
Neuroanatomical dissections of unilateral visual
neglect symptoms: ALE meta-analysis of lesion-
symptom mapping. Front Hum Neurosci, 6: 230,
2012.

Honoré J1, Saj A, Bernati T, Rousseaux M: The
pusher syndrome reverses the orienting bias
caused by spatial neglect. Neuropsychologia, 47 (3) :
634-638, 2009.
Karnath HOI,

vestibular disorder? Brain, 129: 293-305, 2006.

Dieterich M: Spatial neglect-a



