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I HEFA], ASARS, FH8 Hyfolx

I[.M 2 (Heilman, Valenstein, & Watson, 2000)., <=AFA]
A2 Gk 27 el 9 U 37 Bl
HAZT A (unilateral neglect)s W& BHajol|A O] F& K- (posterior part of superior & middle

UeER e )7k} 2 sha, AAel 77k s v temporal gyrus), YA-Fre4= o3 temporooccipital

T2 "1 0o

o] QLo BT WA T 2AkE] tjijale) junction), o}l (inferior parietal lobe), 18]

Hlt) 2 27tol| Z2olz|= oln] ¢Ji= z}2o] thal] 7HA] a1 712 gfolul A& (lateral prefrontal cortex) S
2 B5lAY AAsHA] vkeslr] Bele AL uksic} 3BT HKarnath, & Rorden, 2012;2011; Karnath,

WAIAR} ;- AlA-8(calvarysfc@gmail , com) || A 2016, 12, 10 || AAF: 2016, 12, 15
|| ARS91Y: 2016, 12, 30
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Rennig, Johannsen, & Rorden, 2011),
HEAE 27] 5720 AA AdH o sju
A9k 389 1 A= L& 2y 1| Sof| = THAd A

o] HEILA|9} sl M2AT} |2 F2H AR

HolA ¥ (Karnath et al,,

He, Shulman, & Corbetta, 2011), AIA-Z1<]of o

g e, FAIS sHe R = A e e

AAPl iRt &do]l wEE7IE  gtKBraun,

Desjardins, Gaudelet, & Guimond, 2007; Tsirlin,

Dupierrix, Chokron, Coquillart, & Ohlmann,

2009). 1 A3} BT B 9 715

4588 st Ad2A ol AL HEsly] wjEo,

B2 7)) AL AR R0 Qo] 2

FoEe) e Ul FaF asv) Tn

(Saevarsson, Kristjansson, & Hjaltason, 2009).
Quintana(2007)= HZFA] AR o8 S o
Fok= A7 3= o] 4ol 710817] whioll 53] Al

ZHA oS A= A=t Fasttial sigich
4

2011; Rengachary,

>~

24 Zeleie AT BERAE oA
7= ZAPHE AJZI5A e (visual scanning train—
ing), /\]T._%X]'ﬁ:’(optokinetic stimulation) (Kerkhoff,
Keller, Ritter, & Marquardt, 2006; Schroder,
Wist, & Homberg, 2008), Al2-% uE=dl(Harvey,
Hood, North, & Robertson, 2003), &4A}=(Lee,
9019) 50| gl o] Z WHLHQl AlLEAZE Ut
3 W EB7HeR SEA U Y ATLE
(smooth pursuit eye movement; SPEM)S -G-5}
of AT BESAIS] RelulahaL A4 4jel o
ojojZctal Ha1slal QJtkKeller, Lefin—Rank, Lo
sch, & Kerkhoff, 2009; Kerkhoff et al,, 2006;
Thimm et al., 2009).

NEEAFE BERAIE 2417 ek ohfet 9
X472} B4=(position sense deficit) (Vallar, Antonucci,
Guariglia, & Pizzamiglio, 1993; Vallar, Guariglia,
Magnotti, & Pizzamiglio, 1995), 247 (tactile
extinction) (Nico, 1999), Tro]2Hword ommis—
sion) (Reinhart, Schindler, & Kerkhoff, 2011), &
ZFA FA|(auditory neglect) (Kerkhoff et al.,

2012), ZFA1S] vt A (postural asymmetry) (Bonan,
Leblong, Leplaideur, Laviolle, Ponche, & Yelnik,
2016), LYAAIE8)52 (Kerkhoff et al,, 2014) 5
o sl A - w71 Hel AN Ak wec

Aol ALSEAT FAo] SEA $554 o
T-EE(SPEM)= Agsto] HAJSIL = FAlolt
(Keller et al,, 2009; Kerkhoff et al., 2014; Machner,
Konemund, Sprenger, Gablentz, & Helmchen,
2014), FAQEES =547} 1007/s0]810] &=
= OX]O]‘— O]—q__l_,%% Eﬂ'—]‘\:q U]—UPA /\19}01] /\]-
(mage) TAF] 9o AMgEE gl
(Notle 2009). ©]e} -2 FARMLF-2 F=9
ZA3} AL o] 9171= St (Barnes, 2008; Chen,
Holzman, & Nakayama, 2002; Van Donkelaar, &
Drew, 2002).

Pizzamiglio(2004)52] dd7to] oJshH Al&EA}=

o 2 3RS o gale] M2 o] gAY oR A
She A Bk 2L BuS olgsiel el Eo &
HYU0/s oshe AMgIRE o] B EHoletn
3ttt o9 e AT AT} 247} 27
HBSHA(SF 154 inch)d} WE 229 (45~60, /s)&
AREE1E HH(Vallar et al,, 1993; Nico 1999)ofA]
ZFe SHH(14~17 inch)¥ =8 22191(2.6~12.6°/s)
2 AMEEH= HPH(Kerkhoff et al,, 2013; Kerkhoff
et al., 2014; Schroder et al,, 2008) .2 HIF ==
shet] Jake & Ao Had,

ZT AntEET EH%%lpc s FriE tEtelet
ole} L2 7|171EoA AR o Qs AZES OIS

o837k thfRt SAoll thet S50l Harwar qlot
(Charters, Gillett, & Simpson, 2015; Kerkhof,
Graff, Bergsma, Vocht, Hilde & Droes, 2016;
Wang, Ding, Teodorski, Mahajan, & Cooper,
2016). FHI& tubolA] AL 7|E HlATH(E

L wESped] ls) Ztw} Frit zhwstel 7))
zzto] ofejgat e BALL ARHA, E1HA Aok
_% Eé tﬂ—,L_: = 7—]0]1‘;}

QbA] oISt Hle} o] Pizzamiglio(2004) 52 Al
BT 34 A O SRnc AL s
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1. g7y H S

& A= 20169 79 18URE 8 129 7HA]
45t HEF olF 5 bR Aol A
A5E WAL gl= 7k o] v wERA] SIS o
o A, AAHR] BEoR IRk 53]

1) ME7IE

)

2 A7 dP dR7Iee ot 2k

1) Azl oaf HEF A Wal Wy 5 247
d ol A AL

2) 7 7N AdAIM BSFAIE Hole A

(3) Rk 7ho] il AAF (MMSE-K) 47}
247 ol A

(4) Algell ool gl #k

—~~

—~~

Table 1, General characteristic of the subject.

Subject
Age / gender 54/M
Length of onset 24 month
Education 8 years
MMSE-K 24
LBT 11.8 mm
SCT 11.2
Care giver joint nursing
*LBT — line bisection test, *SCT — star cancellation test

7] A
AR 7|2H 24 15, 95 ATLF 34

Ui 13A] 30-25E 14A] 0040l 2= qict,

Ak 4] 8.4 inch Fofg tHio]2~0] ShH
= HRRREHA $rEA] o ES O s o
Sol, FAA| 0 B0 ZDE| AZky 432
H23tel7] 9o ARA AL Teash s A
= AAIsHtHfigure 1).

AU=7|AHA} (Line Bisection Test)9} HA-$7]4
A} (Star Cancellation Test)= ©f 3|7] & 203]9]
24 23l
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1) CHEXE MY =
(1) =3 7ro] HAIAE HALF (Korean version of
Mini—Mental State Examination; MMSE—K)
o HAk= tdAF AGAT IHA 3 I AAARRRS
olafeizd] ol Bagh 21 el Blel] Sis)
ARESHITE, MMSE-K+= 1213l & 304 vH o=
go] Jlar, Add, 71ol5E, A5 AL 7195
A3, 9lo] 9 FNFAOR ololA Sk ekl 7
T Aol 17, 9] A5 9 ALt 23, A7l
of 1794 7kl wgehHKwon, & Park, 1989).

(2) A U7] AAF (Line bisection Test; LBT)
LBT: Schenkenberg(1980) HEZFA|E AABH]
QIR =z, A4 G0l TRt dolo] Ao F4,
QEE, AR 47 674 wjdEo ok HA=
HAAEAIE tdAe] Asdoll 1R8] B20]A] ¢
=5 HolZ® AL, 2 Ao SRS dle
ol-gsto] FAISHES slo Zlgitt 2+ Ao A
ST AT AR SEA Aole] ARE
gslal 1 g bl A9 Tz U] 34
o}, AL A Sl Hlold A7} et 6.33mm
n]ekel ol 784, 6.33mmoldl 9= gt
AL 12, 5mmo el Aol At HEFAIR T
AslcH(Schenkenberg, Bradford, & Ajax, 1980),
AT AR E= 8201tk (Zoltan & Siev, 1996).

o e 2

(3) ¥ X]97] AHA} (Star Cancellation Test;SCT)
SCTE Wilson 5(1987)¢f &J3f 119k AALZ A4
S0 2 & 52709F 13742] AAEHA] Al HIAIet
AR, AR ol 1071, o747 AbARt 2k E 56
W7 28X HE AL AARA] ofeh, Ak A ol
AR BRI 2 HARIE 2] A5atel &210]
A s IS & Folof = AR S BF &
of 2192kl AARITE Ha= 2HA] Rk ol 1A
SAE Alo] 71511t} & 189 4= 547z 2 242
27714 ek AARKE Al=AIG== 0,99 (<0.001)°]

t} (Wilson, B., Cockburn, J., & Halligan, P,
1987).
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GALAXY Tab PRO 8.4 Wifi 32GB model) 2 QtEZ
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Figurel, Depicts smooth pursuit eye movement using

portable device,
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Figure 2, Average value of the LBT and the SCT for the subject

5 EAupH

10

HT

B Aol 955 ATeE AT Bt
BE /S5, oAb e WekeS 25D
bandS o} &3 A|2H TR g, 7124
~FA 177124 247e) Bagle] Welked A7}

R EEREEITCE

I, Zat

dARe] 71 2AA A O] LBT HatghS  11.8mm

Fal, SCT Hatgk 11,2703k SA7191 B7IZH]
LBT9} SCTO] HHZES 7k2h 7.54mme} 4742 7]%
Aol wlsl HESFEAPZL Aars A 2t
(Figure 2), bpR|e} 7|24 A'of|A2] gk LBT
10.6mm, SCT 4, 4702 HZFA| SA4Fo] tha 718}
AT AHB] 7| 2AHA Hihs HESFAZL 7 o]
U= AFE Hol FhE tutolAE o] 83 5
A -Fo AN SAEL JeS Bk
(Figure 2).

A 371 WS AHEH Figure 30419} 2
o] LBT 12 FA17IB &< thie] S74gk=0] 7]
ZAAL] Hatgk offlell fIXIskaL ¢lat, 103]7] & 3
Ho| 2sd band2] oFfof] YA|SHaL Qlo] Fl-& iut
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Figure 3A. Changes onn the LBT of the subject

SCT

1 2 3 4 5 6 7 8 9 101112 13 14 1516 17 18 19 20

Figure 3B. Changes on the SCT of the subject.

o118 ol gt §15A] Qhe-Fol F4 Akse
= 3Estt At osE 29I 4= SISt o
X]U} FA7] o]Folli= HEFAZL THA| S716ke

Fo mol 2A)0] Tt o) SA5) heS B
E} o|9} Tra] SCTZEE 10¥19] ZA)7|7F & 7o)
9sd band®] ofe] QJx|sla Q1T ZAY7] o] ol
S AR L ES *A—J Bt ]ﬂoﬂ HX]OF’- o]
FoE HufolAE o83t ehg2] Qg0 77t
AlA] @)E-g7Hnear extrapersonal space)oﬂ =
g HESTA] 2o anA s UEllckFigure
3A, 3B).

r{o
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vV, o%

2 e T HEFA SRE e R 8.4
inch 3} 9] Fof-& tnfo|AE o]-g5lo] 302 7+
54 OL?'%% | 9 HEFA O 1A= Gkl
sl 2elshs A FoE HHlo|AE o83t

2| QF-2-5(SPEM) 2-8-2 3}t oAt

9| ‘l—f#/\lﬂ % ‘iiJ‘ FART= A7 ©]

o sQIEiglcy, olof e 73}

Mot SIS A48T olis] TSl 2
Avto|t}t (Kerkhoff et al., 2013; 2014; Schroder
et al., 2008; Shin, 2016; Thimm et al., 2009).

2 AFtoflxE W Yol 2470 At T SRS
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o2 SPEM FAE 2-8315it). 71& SPEMS
SRISHA] g8 AREA dATtollA 467 Ho] At
LS tdAfell ZRAIA AFRE A7 AAAE
(Nico, 1999) F2&oFL-2-5(persuit eye movement;
PEM)< &HIeE Al&-sA=9] A= i 1~127)
g Apolo] RS Az FAE A8silth 2
HollAl SPEME] Jabr} 7] 5ol Hlsl A4
UFERAA]EE 21 Q1 Follis thdAke] 87171e] o
Aok o] YL F A0 AL,

SPEMS] Aol E39] o547} 2,6-12,6
*/sal(Kerkhoff et al, 2013) PEMS SHISH A]&-
SARR] AT 5~50°/s7HA] Thekgitt 2 Ao
A= Pizzamiglio(2004)5-¢] A|Qkst 107/s0]3}<1
2.8~10°/s9] £ 5 AFESIO 24 SPEMS| AilE
S5 shud sholh PEMTF B4 Qe
(saccadic eye movement; SEM)= H|<=gt A7 514
714& 7FA 3L +=t|(Rosano et al,, 2002), van
Wyk, Eksteen, 712]1l Rheeder(2014)= 159] &
TollA SEM2 ARESHo] HEFAIS] el Y
g TS FAFCL Busile), A9 SEM
SPEMo]|| B3} thdAte] H5eat el wWol 8-
s17] wlzoll e Aol AstAY w4719 24t
oA Agst7]oll= Algte] ok 297 wzell HE
FA2] Agoll= SEMETH= 2819171 Bl gkt
7} whe} 517] 312 SPEME ARESh= Zlo] o 884
o Aol

SPEM2 E3Pok= AlR-aA= AdidTolA o] 5
RIS 20~607HA] TheFstal S43)7] %= 5~30
S7HR] ofeFiLt. Kerkhoff 5(2006)1} Keller %
(2009), 183l Machner(2014)5-2] ¢-olA+= 13]
7] Ha= 5~737] Hhofll= HEFA] ol o035t &
IE de Ao F Wudlal 9tk Schroder(2008) 5
< 203]7]9] BAES HaYSt PEM SAE 285t
A Z25E103]7] Qlof| SHEFA] faoll 1-2J7F 57t
7F ASSE 2RIk, ol Hafl FxE 103]7]0lA]
= SR [og gFel S7] whiell F21%t
T50 AEA aNE flsiAe 20817 o=
AT AS AQFeRITE, 2 dAtoll A= 3047t 103

719] SPEME #galo] ANTH AT} BERA) 2
A% 23E Aottt 58 Schroder(2008) 52
Ao} o] 203]7] ool SPEMFAE 2853ttt
W ST el FAAe] X&) B &
ofufs TS ¥e ok UMAA, 2 AtelA=
Fohg tBto] A5 ARSI SPEMS A8-5k= 219
it Fade dolEet 250l Yol Qlal, &
8ol tiet 57 AQl ATE 87 whizel Ao
EAS 2L & 4 S Aot

2 A} 71E AREAS E= SPEMSAIY] 7F
% & Aol e A7|eaL & 4= Qlek Add
EollA 3HHS] A7]= 154inch o] tgsto] ofH
14~19 inch®, 7P Wo] AR 39 37]= 17
inch 3pHOIGIEE & AAFollX= 8.4 incha}H 9| &
E%pcE AMESIGIET], SPEME 39| 27]Rt &
a3tk Zo] opuzt 2hH o] 7], shHy} ko] A,
SPES Hlepui Alofzt Sof s AR Hojn
2, 3ol Mol shart Aol Askg Zolw
S2a SPEMS S8 4 248 Zolet Azelsrh
Ayie) SPEMEE RuMECte SPEMZH PRI A
A3 gelo] BgskE Holw, ol E F4e| &
32 ek Aotk

SPEMIT} s A8 ojelomi okl
9] ojuletLe&-=oKfrontal eye field; FEF)I} H%
o8& =oKsupplementary eye field; SEF), F&
ul2¢ o] wjEot =0k parietal eye field; PEF)
o} n}E <18 (intraparietal sulcus), #7194
(precuneus), TAHS] =714 I (middle tem—
poral area; MT)Z} 919]& A} %(medial supe—
rior temporal area; MST), &Z& 9 T& ulo|g)
(anterior & posterior cingulate gyrus), 123l &
Z W gogo g Y=AAHmedial thalamus)¥} 4]

(cerebellum) 5©] QJTHBerman et al., 1999; Konen,

IR o

Kleiser, Seitz, & Bremmer, 2005; Tanabe, Tregellas,
Miller, Ross, & Freedman, 2002). ©] J9&52 F
2 25 e0) ZeAA TRl gl dolsol=
SIHB chel, Josephs, Rees, Turner, Frith, & Friston,
1998),
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Thimm(2009) &< PEMZ FHIRE AlR-gA=-2
ST BE JoQl FXtolute]*H(middle
frontal gyrus)d} #7])%9(precuneus)S A4S}
Al713L, YZ&x](left hemisphere)?] wo|&(cygulate
gyrus), Z}8l(angula gyrus), =7FEAIo|=H(middle
temporal gyrus) 2 FHE5LHQ AAHGY(cortical
area of occipital lobe)2 SASIAFI S 2R X5
O] e} A HEFALE AL Haskgch

2 A7 A eRs AR, dddidaTtol]

tzoll AFANE e T HEFA] 2ol A8
sl7loll= Fej7h Qlthe Aolw, HEFAIY] vt
Bt re] S avtet #o] gleA] o tisix e &
Qlo] Hasirh= Zloft.
FA7] A Z12AANA R Aol akel B
A71HA] =217F QP A olA] b K HA
o}, 53] EA97] AR A9 7124A0] 4,53]717}
SA7IBO Bt} HISRE s S4E o] ofv]
A TS AE5] Aol HEFAPE A
H ZAA" Heih shARE 33]7] whof] 7t thgt
gk5o] o]fofFlthaL 7ol FE|7t Qlew, ol%
SA71 B717He] B 3)7)9F SA7] o] % 7] 2AIA
oAM= A At fAEAL Qlo] ] Qb
5ol HSTFAE AaAZlohL & 4= Qi

A, R Algat Qs 2R T
T F7pE BESeln), s SR dAA
2] Skl Q= HHES vhbE AL X&AQ0 -2
flof sk Aol Aol Sl e Ees]
= 7 Sl AlEe] EEE] QleA|, Alols =%
= Ot FAEES T e R T8
g 247} F Zofe}. Kerkhoff 5(2013)2] ¢1tofi=
AI0.7 oVde tdAE= AsI3i o, Karnath(1996)
= AHe] AL AAJste] S Wb
skt AN & AAks AL xSk Zlo] &
sl2] AJZHAIQ] Aol Eof shHof S| RS
=S W Qaeial AZE o] AEo] HAJ=
Alstdet. ook 22 AR =47 (eye track —
en)E AATO RN AT o~ e Aol

AR, AZHRl A3 Zol7] Slal A B

4

ol A= e8] apdsA] E3ck F7t etellA A
Hell Ql= 8.4inch®] SPATEE HERE AL Q= A2
s golut 2V ezt &4 =of Qs HEFA] 24t
ofjA ot IA|Y 4= QIrHHusain & Rorden, 2003).
53] HESFARE 29 tiEE] ExtEel ol ¢
Z 9k bl disl) HS5HA| =t (Heilman, &
Abell, 1980), AlsA9] AgdTolae AEH
QFe] E-& 1131 o5 A FomH o]o} e FAIHS
Z0] 312} i3t SHAIRE 2 Aol A= iRt ¢
H32 HRES okaL QLA Flslof J7] whE
of B& & AHjolr= APS XYt 7} o2t
Kim(2015) S& Z7HEE 7PN AMg5HE
head mount displayS AMESHO 24 = o=
E 28 A7k ASE §Hs) A, S
head mount display= Hx9] #AH|7} Q3L o]
A L FA S shal QleAl ERIsH] of
F7] whizoll ARg-ol AlRFETE

9, B ATE F FhE dulelag A
G35 Qeo] ThY BEFAZ PRIk
22 SIS, BETA] Sje] AT 42
of u A el chalH SHlsh otk B
BAR QAT A2 £ Fi alo]] o)

Fo]|(Katz, Hartman—Maeir, Ring, & Soroker,
1999) HETFA|Q] vt QYRS =350l 1]
A= Fell dsixl= B7i7t dasioh 7HA - B
3l A% (Catherine Bergego Scale; CBS)(Azouvi,
Olivier, Montety, Samuel, Louis—Dreyfus, & Tesio,
2003)= YA UEhhs HEFAIY] H=E
7k 4 9Jow, A-ONE( rnad ttir, 1990)}
EE Foll HEFAIZE 48] 23] 1]
Y= B7H 4 Qloh

weba] Fefg Hute|AE o83t s QR
50| 5 Aol A e, AR Al
715l thet Bkt 7l QR FA719) AR,
CBSU A-ONEY} 2H2- =5 33 /Aol #
25.209) Wr1E B4 wo} Aol T B o
wish A2 4 9l A7) Basid,

2

A

rle rlo
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SPEME HEFAE AN SIS 5
A=l 719kt /34 (bottom—up) SA0]7]
Hof| B21=2Hneck muscle vibration; NMV)o|ut
7154 A7|AFEXE(Functional  electric  stim—
ulation; FES), 1831 29Kmusic therapy)d} Z-&
the BT o] FAek Waslo] AMgakt
Lolslrl= AHo] QItiLuauté, Halligan, Rode,
Rossetti, & Boisson, 2006),
2EAow JFo§ tufolaE
2 QLEEE WY HEFAIE A=)
Aulgo= 7itks] A8 4 Sl BHAQl WRio]

e & 4 ik

V., Z2

Au|go g A|ZHE 34 AlokS ¢ vl X85k
T %= FE gufo|AE o] 83t A Qe
T2 W HETAE A7l aEQl ol
o, Ap7Ieks 2o Bl & iy 22
doz A Hge ¢ Q= Aol & 4=
STk
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Abstract

The Effect of Smooth Pursuit Eye Movement Using Portable
Device to Chronic Hemispatial Neglect: A Pilot Study

Shin Jae—Yong, O.T.
*Mokdong Hyundai Clinic

Objective : This study aim is to identify whether smooth pursuit eye movement(SPEM) using port—
able device can alleviate chronic hemispatial neglect,

Methods : We applied smooth pursuit eye movement to one chronic hemispatial neglect patient,
Experimental duration was total 4weeks — lweek baseline, 2weeks SPEM intervention, lweek
2nd, baseline, The intervention was 10 SPEM sessions (30min each, lsession daily, from Monday
to Friday) over a period of 2weeks, The neglect test carried out 5 times a week, The SPEM was
provided on the screen when patient sat in front of the screen(8.4 inch tablet pc, distance 40cm).
The SPEM video that the 24 yellow squares moving coherently from the right to the left side,
Patients were instructed to perform smooth pursuit eye movement without head and neck
movement,

Results : As a result of the SPEM for 2weeks, the degree of neglect tended to decrease compared
to baseline A, The degree of the LBT tended to increase the at the baseline A™, In contrast, the
SCT showed that tendency which the degree of the neglect maintained at the baseline A",

Conclusion : We identified that SPEM using portable device is effective intervention method for

chronic hemispatial neglect,

Key words : Neglect, Optokinetic stimulation, Portable device, Smooth pursuit eye movement,
Stroke
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