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| Abstract |

Purpose: This study investigates the effects of task-oriented training for a left trunk flexion pattern using real-time ultrasound
imaging in a stroke patient with unilateral neglect symptoms.

Methods: This study used the ABA experimental design, which is a single-subject research method among individual case
research methods. For the ABA experimental design, changes in the degree of unilateral neglect, balance ability, and the thickness
of the lateral abdominal muscle were visually analyzed during the baseline process, in the intervention period, and after the
intervention. The experiments were performed 24 times in total for 8 times in each of the 3 periods. The unilateral neglect was
measured using the Albert test, balance ability was measured using the Berg balance test, and the thickness of the lateral abdominal
muscle was measured using ultrasound imaging. The subject was a 50-year-old male patient with unilateral neglect caused by
right cerebral hemorrhage. He performed task-oriented training for a voluntary left trunk flexion pattern using real-time ultrasound
imaging during the intervention period.

Results: The result of comparing the data collected during the intervention period with the data point average of the baseline
process showed that balance ability improved and the tendency line was above the baseline. The tendency line of unilateral neglect
was below the baseline and showed a decreasing tendency. The thickness of the lateral abdominal muscle showed an increasing
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trend and the tendency line was above the baseline.

Conclusion: The results of this study suggest that the task-oriented training for left trunk flexion pattern using real-time

ultrasound imaging has a beneficial effect on balance ability, the degree of unilateral neglect, and the strength of the lateral

abdominal muscle in unilateral neglect patients.
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I.ME2

25 (neglecty= A7 HukT0] WTl 2 A7 4
Hof diek 143t Az 7leo] dose] = A=
oJu] gt Marshall & Robertson, 2013). 0|9} 7-2 $1&
AA) 2o gt ukgo] Agke AR HHel 2
ofetel e d ol B2 d&Fe vAA =Y
(Jehkonen et al., 2000), HZFA] Z4}o] Q= H&F
IS W B FAR A8 BE 5] B

l'l

A7} YEFdTtHvan Nes et al., 2009). Pérennou 51 999)
3} van Nes 5(2009)= HEZA|7} AlA| F3 o =

e G v stk

Z+2 grAl(visual scanning), A4} 1< (mental practice)

o] Qltk(Fanthome et al., 1995; Gordon et al., 1985;
Niemeier et al., 2001). 484 AL FA|=o| A&
= ATE ol FAISO) digh A4S AT
FAlol TGRS Roll wolth A
ooz =)= obd % iz, 28 Edu 7o
HhHEo] Qltk(Barrett & Burkholder, 2006; Beis et al.,
1999; Wiart et al., 1997). 3}A|qk, &L Lo A

29t BE 59, Brie] 253} o4 £, 17
2% S9T A2 A3 2ol AR e F P2
At Jrol axbyolatar skl thde Seze et al,
2001; Fong et al., 2007; Robertson et al., 2002).

g

l

%) 5] visua
o W
o). B BY A oaurig WRa
(transverse abdominal muscle, TrA), Hj<3HlZ(internal
abdominal oblique muscle, I0), HJjH}PZH]Z(external
abdominal oblique muscle, EO)2 % Q 3F 95hS: 3=
A0 el Sleh Tash 0k 22
ok

el 402 FEE SRAI0L 4] 10907}
S5l BES FAAYE Ao oA

(Urquhart & Hodges, 2005). TrAQ} I0+= 220 9]#|3}
I Qlo] e FE-L wkels o] o) AlX|7E
1} % AN(real time ultrasound image, RTUI)S- o|-&
T AZHA =W Qe TrAS} 109] 77 Hstof| gt
ARE 271K o2 A|Fo| 7535l tH(Giggins et al.,
2013). RTUI= 253} Shelo] Uehs 28350] 7
2 289 7]52 S35k uASH Yol
(Bunce et al., 2004; Teyhen et al., 2005). E3} Q|&SE 5
289 715 Z71E 93 5520 18a A AET
Z 2] ¥ (proprioceptor neuromuscular facilitation, PNF) 2]
HelS o-§3t Edo] aypHojtal A Stk
(Gong, 2015).

O
ulo

HEFA A= ApA2dT 754} 2ol fda
%]o] Qlth(van Nes et al., 2009). HZFA| x5S
A FAARNA Blolu FEol vt ez 5o

2 @, oz <) Al WAl ZaH
(Pérennou et al., 1998). HZTEA] Zhx}of| 7] 4=2]2Ql
QzZ: upEo g BE =210 Zas) ZajuHo] gy}
ARl ez A=A Jlom, SIS 5F &



BADA S0 AAZ 231 SAE 0182 A% 25 3Y IHS N8Y YN 2o Tt | 3
A A Pl S83t AP she IHoR 49 w5 B Y ME(trunk flexion pattern)©] ThA| | gF2| &
A otk whEbA 2 At A HERA] S430] 9= W(task-oriented training)& #-89F - 71 A IS of
HET S RTULE o}83t 945 w5 == fes B7] 998 7HE AR - 84 (single-subject experi
A g5t BN FH To] 7S dobr 1A} shgct mental research design) & T ARzl A+~ <L ABA

1. &7 oy

e Y F 1e7iEo] Ad v HEF Sk
oz siyinh AT Ae L8 HHuE
3] U} € %(intracranial hematoma) A A <3} w2
807 craniotomy) & A Ag WA BAR A%
168cm, A5 69.4kgQl S0A] F/d Itk HEFA=
A U] A AKline bisection test)E ©|-&3f =43}
o} At A A UR7] AARA 14913 o)
HEFE FE 2ol HESFAZE Sl 2 o= vy
o 2 A9 F2of w2 Frtet A Alge] 7hs
T4 UEF HEE Glo] SE ol 5YHAer A
AAE A" = Sl SRR A4S o7 a4
O] 55 ALJRt AF o] Y& U5olglen, JH

Moo

et i

B9 T8 Aelet 9% thele] e 250l ek
73 2 = (spasticity)= 18- 7 2] 2= (modified Ashworth

scale, MAS)E 089 Zgstglon], T FR2L
MAS 2, the|= MAS 10| it} ERL St 7o) Al
A}l 24 AHmini-mental state examination-Korean version)
oA 257 o2 1A FEoll A7t fle Ae= UE
gt A4 AR E HE AJof A <(hemianopsia)L} Y

/8 d Sapraxia)y} 22 T2 Tk AE A1

SHE F9 AT ol ABEE UurA)
ABH RS Wgron], ABAE A BETAE A%
AR mEA holeh

2. M3l 4
B e BERA $40] U HES Sl

AFAAS AL F A9 87 Uz 7)1z
A 314, FA7IZE 123 FA) ol Fkom s}

of 77} 834 Aasholey. 7124 TP B ol

Fbole ANEEQl A2 AFatg o, 4]
7H Eetols 912 2= 29 AU o &gt I
X BAe Zbdon ANsier) QukEel Ak
2 w9} galo) oY 2718 mEt wEdQ A=
o} 7154 BES 95 vlE S5 R TAL A4
shodek. £4717F B9k ATt A RTUIE o) &
o 9mon BE 79 fEg Heste] HELAS
o3t FAA A TAL AL F4) 0l 77
o 25 39 f9e 489 BAGE B0 A%
T3S toby] gla) At whEEs 250
S5 aTkE o7 919 2 H7luit 5124 e
3 Asient

UHE HAHAlbert test) & ©|-§3l HESFAIE AA
SIGITE UHE HAb= A4 2719 HAREA] 9l
2.5cm 4ole] Ao Fof 471, ARt e B 2z}
1872 F 4071¢] Aol 1A ek A-ehdAte]
At FGell HAREAIE AAIA7]aL, WA B7EA7E
T N9 A2 A AHE Hl & At At
7} Y z] 36742 FEASHES itk YHE
AAFO] Al (HAS M) AgyE Ao A4 x
10022 Atatglet. AHE Haks A= =et eigs
7} =2 SAW o th(Brem et al., 2014; Cha & Kim,
2015).

o =
=



4 | PNF and Movement Vol. 17, No. 1

it

balance test, BBS)E Al ]’6‘ o“‘E]—(Blurn & Korner-
Bitensky, 2008; Sibley et al., 2011). BBS= 147]19] +3&
SRor FAEH, 24 FEo Hes 0~48oR F

H& 5650tk HES RS A= 3F 7oA
SAAE AZ =7t & SR o] thLisa & Nicol,

ojEruage] S 25 98 S MHz BE
& g=2} ZSUlachieve CST, V2U healthcare,
Singapore) B-RL =5 AMESFRITE 250HE o3l &
Al A9} BH =2 9-9](abdominal draw-in maneuver,
ADI) 4 Tk 10, EOS) 5 Asis 2
HEA S 1294 Zuwel JFmsAd Ako] 2.5em U
qu] Y| HEE 5} th(Teyhen et al., 2005). 223}
24 & 257} spHolA TrAY 2u} & FEojA]
W&o 2em B AS 1 & FHAY o8
A& 10 TrA, 10, EO2] A& 751 th(Hodges
et al, 2003). AN A= JREELG FERHES o
15132 HF2 =2 AFAf|(hook-lying position)of] A =3
ANslglon, % o)auRage £S U
el FAS) ADIME 2912 34510,
W4 548190 ADME HES 5o
Aol M. EHT 5 X|AIE Y 3AckMannion et al,
2008; Stetts et al., 2009). 2+ 2 52 EQF S-X|3l=
5 oplon, 74 F2F 1tof 3029 FAARME Zes
3} th(Ishida et al., 2012).

Ho I I mlo ot
O:

FEste] ST ADIME TS BEH2] 5%
o] 7}53t Tl Hpw o] thTeyhen et al., 2005). St
oA AP G FEUEE :Lfﬂsu
MR 0 AAleIA S Hstgit 235t shre
dgAte] 9% e golo] B X FES ;}‘ﬁi}
TIA 5:%9] WEHE 283} S Fol Ao R
2 5 Qs bk AT B A
PO R 15355 BES oMo EYFER 5}
rh(Fong et al, 2007). ADIMS: AAJBH 59k 43t
TAY %2 22408 £35t AAHES he
th 5 WA S AR uhe A <ol A
ANt w4 289 9179 259 £5HS et
o YU AP 8

d

l‘_&

5 Xtz 24M

AolMe 7124 4, SA7IZE
olFol WEEA HE, FP5EY 12w
%9 7] kg B8] 919
o=z HA—IE]O—]E]- 7y 24 3|7

e
A
3

u
L)

o
¥ %
Hr ofy

1
g2

o

I
o
it
>
il
rlr 1
>

N

N

o4 +E
p oz BABHL 1 ghel g 3

AlBFATE

ruz oX
ook
B
o Hu
ku e 4

fr
o [

o] A4S QA Ao hE B 0
oh WA, FA1717F F9k BBSE H4 284 Ao
1) FasIstont /124 3ol A2 Bk

& ARI A7 o*diﬁ} flofl f1Aet= A o= vhekt
1:}, Txﬂﬂ oF AHE ZHAM= 4 2704 F )
A o) Amd gk



WESA S0 242 230 Fds

=
om0
re
o
I
iy
omm
m
it}
=
il
o
e
]

it
=
=
02
3
Hot
!

o git| 5

A 3 Baseline i Intervention i Follow-up B 45 Bascline . Intervention : Follow-up
5 ; a e
25 ' : i P : H
: [ *ee* e®e = : :
= & : H
1™ - z : ;
Z b= : :
e : : z : :
z2 : ' = . '
10 H H H H
] : ' 4
54 ] - : -
0
12345678 910111213141516 1718192021222324 12345678 910111213141516 1718192021222324
Sessions Sessions

Fig. 1. Comparison of individual data across the baseline, intervention, and follow-up phases. (A) Berg balance test
(BBS). (B) Albert test. Solid transverse lines indicate the celeration line in each phase.
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Fig. 2. Comparison of individual data across the baseline, intervention, and follow-up phases. (A) Thickness of right
side transverse abdominis. (B) Thickness of right side internal oblique. (C) Thickness of right side external
oblique. (D) Thickness of left side transverse abdominis. (E) Thickness of left side intemal oblique. (F) Thickness
of left side external oblique. Solid and dotted transverse lines indicate the celeration line in resting position
and abdominal drawing-in maneuver, respectively.
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