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| Abstract |

Purpose: Deficits in lower-extremity function and trunk control ability have a negative impact on individuals with hemiplegia.
This case report aimed to describe the effect of trunk stability exercises using proprioceptive neuromuscular facilitation (PNF)
on trunk control ability, balance, and gait in a patient with hemiplegia.

Methods: A 77-year-old man with hemiplegia and trunk and lower extremity impairment participated in this four-week
training intervention.

Results: The patient demonstrated improvements in trunk control ability, balance, and gait performance. Outcome measures
(Fugl-Meyer Assessment Lower Extremity (FMA-LE), Trunk Control Test, Berg Balance Scale, Timed Up and Go test, 10
Meter Walk test) were measured before and after the training program.

Conclusion: The results of this case suggest that a trunk stability exercise using a PNF program may improve trunk control
ability, balance, and gait in a patient with hemiplegia.
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I.ME o, 5, SHo| B2 2550 AR X23H o=
73t 2 28-S AYAIZITHMCGIll et al, 2003). ©] 2
HEF A Ul EAL g SET 1 F2 ek AZE Y3 52 B2y ohES e ARt

2 o We AEAAE HojRui(Agarwal et al, 2008, < QPYBISLT HebYE A GA L A2 A
Dickstein et al, 2000), 3] A7} 23-2] oF3l& ¢l5}o] ZZ A ZITHMcGill, 2001).

HAEAS BEO 2 o] A7 1 o] lte] T olglat AH RSB ZHN717] $1ske] 19504
3 TR L lo] Bn] Bi 40| o] Fof I 1960¥IT) 7142 Bobath (Bobath, 1990), Brumnstiom
o7 olste] HAAS AA X o] c} (Brunnstrom, 1970), Rood (Goff, 1969), Proprioceptive
(Ryerson et al, 2008). A7t 23S 5 &4 4HA neuromuscular facilitation (Adler et al, 2008)2 Z 35}
& GHAE AREste] S5HE 482 = A7 A= BHA] Z]4lof 71281k 1980 tofl= 417
S S i s K Aefshal} $-58k5o] A Fasdol disto] 7t
2 $&Ako] EQithal 319 .1 (Bohannon, 1992; Tanaka 3} tHAnderson, 1986). o|+= 217431 w| =wla} sh7
et al, 1997; Tamaka et al, 1998), 0bH] 2 AP 283be 543t LEIA ] BEHQ AL LEILT 25
2 At 252 ST HarE ¢5Ed 52 54 AZIthaL A A5k e (Carr & Shepherd,
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(Stroke, 2004). =E&F S tfo = oF A= A ojggt TEWH F LFFEAANAETHAH
oAl A7 280 AR ApA| A 0] £AFS UFAS) (Proprioceptive neuromuscular facilitation, PNF)-2 317G
Gou A PAGAT A Badel A B T2 ATHT 2RI AL FAske] ]
Holeka shgickEdwards, 1996), 12T e WE  SA SAL P AV PO AT S 9t
ZAE AAHof ot AN 2 AL A7 Q1 ZA9} I skglon ol= 28, AY, F-58S £X15to]
o SAAAQ 2213 A AFsto] A Eof Rk ST TX A7l W 59 shuolt o
3} CHAruin et al, 1995; Cowan et al, 2003; Dickstein A e Sexdy 5559 Y20 o] &y
et al, 2004; Hodges & Richardson 1996). A oF= 2R AAAL Ao 2 $1}Q] 3HA|

A TR 2R FAS AL S AN 94 2USHE o] 2EL BEu A9A S5 e
NAZTD A% o5& 28shn Felo] fiagstol 4 BEH Sol4 A B Ei Sag BAR of
gl A $HUS 2 G o= e A, ek WAHOR Yook S BelrhAder atal
A ZA, 7 As SRl AL 22 A 1eal EA] 2008). 7]&of| ALFp-8AAE TSRS o &3t Al
AN AL Stz 58 71AH oA AFFAE 7k MYl 52 ©es] Axtoll HEs}t 7 ap S
A 8 = == o} ch(Davis, 1990; Messier et al, I A7 AU FoA AlA7 5 Al AR
2004). Alch7h 2 =Zol A= A 89 5 o]l HBo| 24 U0z 33} HaYo] =4S
84S B sl ATk HEF T Az 3 2olE dFEo] iRl ¥ A7 1f4E
91 9, B3, 754 s8I 384 S QAR O] ok}l AT 5shgo] &

7}kl 3} t(Verheyden, 2006).
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2. A7 &Y

?]_@eﬁ trunk lateral flexion pattern) ] g3}
o] 7|5 (Contract Relax) 21-§- 3 sH- A7t
S7H717] §lsto] Fe5 =37 shHA &
2 314 == 1)l (Bilateral Lower Extremity Flexion
with Knee Flexion Pattern)2 ©|-83}o] 544 &3
(Combination of Isotonics)2 Z-&3}%tt F WA= 1L
W 2529 WEAVFEHE S7H717] Slste] &
S8 78 AAoA 1 BE =5, WA, &5 St
ShA| 22 A& 9jEl(Hip flexion adduction external
rotation with knee extension pattern)2 ©|-83}o] 4=
)8+ 7] (Contract Relay& A6 F 18 41720)
e 27717 Seled TwE A, o4, B
3 AT A = == 9j€el(Hip extension abduction
internal rotation with knee extension pattern)& ©]-8-5}¢
5734 E%H(Combination of Isotonics)2 %|-&-3}4th.
Al §1A = A7 MRS F7HAI717] fleke] sk
AR A =t A A AL 9 El(Pelvic anterior elevation

pattern)} FH}5}7) 5l E(Pelvic posterior depression
pattern)2  ©|-&3to] 534 E3HCombination of
Isotonics)1} 9F4 2] W7 (Stabilizing Reversals)S 28
shoick. ol Wk Azke) 23aw Au2e) 28
A7) QIske] AR Al sl Seapular
A ALl e
olgsto] oz

2718 AAstg o, A7 387} 9 el (Scapular
posterior depression patten)™} ZHF SHFA AN mE
(Pelvic posterior elevation pattern)2 ©]-8-3}o] F2
2718} 7 A4 =g Combination of Isotonics)S
Aestach oAl M= J)7ke) oFAdL 9)8te] T
AR S AMolH AZET Bube] WAy
e FHe AES olgelel HA W
(Stabilizing Reversals)2 -8 3}9th. o] A4l WA= A
Zhol BRI} A7) A TS 915k ok ARAloA
ZH19] xqumn _I.HELLJ- 50 6}0ﬂ o A7k

anterior depression pattern)¥} =1t

(Pelvic anterior elevation pattern)-2-

A HH#|(Stabilizing Reversals)S 285}t U3
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S
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ore AN 2 o]EshHA A4 E3HCombination of
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Table 1. Intervention for 4 weeks

Position Pattern/Changing position Technique Goal
Supine Left trunk lateral flexion CR To elongate lateral trunk
P Bilateral Lower Extremity CI To strength of lower trunk
Hip flexion adduction external
Sidelvin rotation with knee extension CR To elongate hip flexor
ying Hip extension abduction internal CI To strength of hip extensor
rotation with knee flexion
Pelvic anterior elevation CI
Bridgi . . . To stability of trunk
ridging Pelvic posterior depression SR o stability o
Dy Forward Rolling
Sidelying Backward Rolling CI To strength of trunk flexor and extensor
1 Pelvi terior elevati o
Prone on elbow Scapular and 'e vie an er1.0r elevation SR To stability of trunk
posterior depression
" 1 d Pelvi terior elevati . o
Sitting Scapular rfm evie ‘an erior € ?Va o SR To alignment and stability of trunk
posterior depression, Breathing
Sitting Trunk extension side bending rotation CI To strength extensor and abductor of hip
Sitti . . .
' 1r.1g Sit to standing CI To strength of hip and knee extensor
Standing
To stability of trunk, To strength of hip
Standing Weight bearing with pelvic posterior I abductor, To increase of weight bearing of
Gait tilting, Gait training affected side
To increase gait ability
. . . . To stability of trunk, To i f weight
Standing Pelvic posterior elevation, Trunk 0 stability 0. u N 1ncre§se or weig
. . . . . . bearing of affected side
(one foot in front) extension side bending rotation, Gait CI ) . .
. .. To strength of hip abductor, To increase gait
Gait training

ability

CR: Contract Relax, CI: Combination of Isotonic, SR: Stabilizing Reversals

i@'(Combination of Isotonics)S #-& 3]—9111}. a9 o}
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Agsten 919 10717 £5-L 45 52 15:20]
291 4084 AN, 2712 fEXIE*‘OM A4
A& 20min B4 O™ B =9] Quadriceps?} Dorsiflexor
ol FESS 2057 4§ 3)eick 191 the 2tia| 24

A BAE 93 &

22 3087+ SAsheck

9] H3lE =A3517] 93}o] Fugl-Meyer Assessment of
Physical PerformanceE A}-&3} 1 t}t. Fugl-Meyer
Assessment= S tAFALe] £57)5 2 A7k HS
o, 39, BANENY, 52 5 HUEF B9 74
3% 4= Brhoh] 98] AMEHCHFuglMeyer
1975). A% FEORE L5704 FHo] 100
Ao AR £57)%5 6%, 317 257)550] 3440
o 29 715S 14ge R e AAelAl 37bA, A
Ao 4712 A, 227l 5e WHe s &
73} 9IS AR BE BAA S W
7l 37 7t ez Ao 71 23} vlitslol A
3 *7} itk o] W7ol B wEANE 39 W
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08 7HE sl oAl AR B3 52 A 9]
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B9 5%, 192 Y §5. 248 §F glone
o] A 93 BAZFEES] FRANE 08w
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e A SF BEAEEE BT 471 ek o
BrhE AR 2H-094), 277 Ue=099) 413

%7} =tH(Duncan et al, 1983).
E3, Aadsee] wWske 245k 9stol
Trunk Control Test & ©]-83}¥ct 55 +H S ¥
7Fsb7] gt A4 =42 = Trunk Control Test (Collin
& Wade, 1990), Trunk Impairment Scale (Verheyden et
al, 2004) 5-©| ¢t} Trunk Control Test= #|7+9] &%
SRS Bolshe o QolA Baw QA £
t}. o] FrHPHL 37 A2 A 47)9] gfE o7 LA
Hoi itk RAFEoRA MR e AR of
g &0 7 B0 27, 43 EolA oFek Fo.
2 727, g0 wg AHEEE dojtt g, A
of FhAelef grol #9457 leleh Axked
Ape] FHE 24 0ol Aol 10402 B2 A4
A4S £ LESYYL e Aol 247
ZHr=0.76) A1 =7} =THCollin & Wade, 1990).
Fsee] WsE 2457 lste] WawRAE
(Berg Balance Scale)E ARE-3}ith o] H7H2 14
N oz TAHon Aoite] mlEe A
o7 #4§ 32 Tasto 2 QA A 4Y
5 #9< WA WS el 4
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2AYL FAAY 2BE $AT >
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ML QA7EE S1stel BRI ZAolr 4
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st
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ot ok

Hol 45 R] o=t} ey HEF SXE
7} 8 wolis ebdat x| 415} g AEAQ e}
of oJafjA T = ojxokut St Whitney, 1998).
7573 2] H3kE S45t7] fiste] doju A4 4
o]7}7] 7 AHTimed up and go test)S A&}t Yo
U A4 Zoj7l7] AR 2lofAl7], M Enpw Aojz}
7], &71, AR oA Eolrbr] 1ejal ¢ o) A=
AZFE ZH. o] AN 7 AR ejzjo] Bt
sHA| ekot QAL = A ASHA= Y=t 19 o
SR YO} BolAE U B Y9l
7t ool g

f

[e]

s ) AEjEE &4 % Aol glojA] e Al
52 yehdth @ A7elA (0952 Lhergth
(Podsiadle & Richardson, 1991). <& 90] HILE =
A57] S13kel 1M valk test AHESHATE A AR
IIME AL Zot AAA el &7 HolsH ArE
T8e werou Bat Aiae] auke AA] 9
5l =7+ MY FHAFSHTHBohannon et al, 1996). A7k
Seo] AT AR 2M} SM LS o) wobetol
g vz s,

oleiFt AR RNE M HHE 9i5) 27F ATt
SIS Lol AR S Wade
al, 1987). QAR AL E o} HrjHalbr S e
2 A2 2 SR U éﬂE(l‘:O-@”l-OO) 7}
+=Tl(Steffen, 2002).
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g HEF oo™ Wy ohAl o4 A
HEOHA B> AR MMSE:= 2402 Q1A%
of # D753 Fe TSt ATk T FA
AL me &4 S AR B Trace 58
O 2 SAHUIL AR THE Trace HER o>
Ao A A oA BAA G EEEE 2
Row FA dofufrl= T EZ, grobA dofA
7= SRR 29 o] Hastylon dAsHA Akt
=

2. X M=9| Fugl-Meyer Assessment of
Lower Extremity (FMA-LE)Q| H|m®

D45 ANATEANE ol 87 NS
5 A A T 9 Fugl-Meyer Assessment Lower
Extremity (FMA-LE)o]| T3t 8] A¥}b= o33 Zoh
(Table 2). A|ZHeHE3}e-5 A 9 Fugl-Meyer
Assessment Lower Extremity (FMA-LE)-2 3} 2] -%7|
5 FEolA SA A 4dollA FA 5 8 ® P
AL F3/Ee FEoE A A 28 A

Mo FAsH tehdeh. 4271 EelAs

[\]

3. =X ©Z9| Trunk Control Test| H|m

TSRS o] &3k AxeHE s
£ 22 A3} Z2] Trunk Control Testo] that H|
A= tht Zi(Table 3). A7HEPESHEE A
9] Trunk Control Test-S 733F Zof 4] oFgt 20 &
T27] F=o A A A 2704 FA = 258
FAEQLIL oFRl Zoj A At o g F27] ol
A= A A 1270 FA $ 258 02 = ok
A o] 7R o gtol w+E FAISH] FEolA=

K

lo
2 WU

Table 2. Preintervention and Postintervention Scores on Individual Items of the Fugl-Meyer Assessment Lower Extremity

(FMA-LE)
Test Preintervention Postintervention

Lower Extremity(Motor) 8/28

Coordination/Speed 2/6
Sensation 10/12

Passive Joint Motion 15/20
Joint Pain 17/20
Balance 8/14
FMA-LE Total 45/100 60/100
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FA A 257014 FA F 25 e T erd
o QOB @ ANRFE Lot ¢b7] FEolA
T A A 1204 FA T 127 e
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A 5 872 FAAE U

4, =X FS9| Berg Balance Scale?| H|m

ZA A} T o] ¥ 1% A =(Berg Balance Scale)
off tet vlx A¥f= thaat Fri(Table 4). H 1t 4
% (Berg Balance Scale)2] oF8 zA|of| Al doju}r] &
HoA= SA A 1A FA F 2 o= A il
A Ql7)1= =4 A 3-ol|A 2A] T 4- oz FFAEQ
a1 GjRpe] Frbolef 7] oFal vbE AA R 9F7)=
ZA A 4o A A 44082 TAsHA el
A ZAOIA 7= A A 1-oA S F 23 0=

FE UL APl A R f=2 ol Fshr]= TA A 1

ool T2 e AR £ A YlelHE F
04olM FA| F 1402 FYo] AT P
ouj, nhutoz g vkl A 9l7] FHAAE
A 0FA FA F 08 OE FUHA ekt

5. =X MZ2| Timed Up and Go Test2| H|x

ZA A3} 9] Timed Up and Go Testo]] tfj gt v
A3k thS3} ZHH(Table 5). Timed Up and Go testo] A]
= 27 A 600404 ZA)] T 48B% 2 AL GITH

6. =X M%Z2| 10 Meter Walk Test2| H|w
ZA A3 39] 10 Meter Walk Testo]] tfgh v
A= o3 ZtH(Table 5). 10 M Walk Test= ZA)

Table 4. Preintervention and Postintervention Berg
Balance Scale

oA 27 T 2402 AEAL 181 = e Task Preintervention Postintervention
_ Sitting to Standing 1 2
AT GA G A WIE FA A 28N FA F o
tanding
3oR 37} Hgich B g Bol 1 AA) T A9 unsupported . )
7oAz A A 28ollA T F 3- o= FFEA Sitting unsupported 4 4
o, A A4 etor TS Hﬂ_;ﬂ yd 7] A= Standing to Sitting 1
27 A 1-A A = 1402 TUsHA YeITh Transfers 1 2
Hicho]| Q= EALS o] 24 ]1‘3 Z7) A 0& | A Standing with eyes 5 3
27 & 1708 Z7hE oA war) 9z} o=x S d.dose‘.ih }
_ tanding with feet
o FBokay|oAE A A 184 F4 F 27 ogether 2 3
o= 6‘]:/“_5104 ° D:] X’”X]—ﬂ 01]/\_1 360%= QZ% O]' ]’E‘ % Reaching forward
A A 0ZoA FA T 7o R FFAE QT AAFH with outstretched 1 1
wolo] Wk 9lo] we w2 F7|oAE FA A o
- Retrieving Object
0FolA A £ 02 FAsHA yebylt) oF & from floor 0 !
Turning to look | )
Table 3. Preintervention and Postintervention Trunk Control behind
Test Turning 360 degrees 0 1
TCT subscales Preintervention Postintervention Placing alternate 0 0
foot on stool
Roll to weak side 12/25 25/25 . .
Standing with one
Roll to strong side 12/25 25/25 foot in front 0 1
Sitting Balance 25/25 25/25 Standing on one 0 0
Sit up from lying down 12/25 12/25 foot
TCT Total 61/100 87/100 BBS Total 16/56 26/56
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Table 5. Preintervention and Postintervention Timed Up
and Go Test / 10 Meter Walk Test

Task Preintervention Postintervention
Timed up and go o) o4 oo 48.93 sec
test
10 Meter walk test 35.31 sec 30.51 sec
V. o &

-

2 At Ar-8AA SRS o] 83k ARt
Hgek-Fo] HES EAtIA AolA AtEE T
@ Hagol mx]= FFFol tiske] Hropi A} 6t
Aek Ao Avte FA A A £ Fugl-Meyer
Assessment Lower Extremity (FMA-LE), Trunk Control
Test, ¥ 1+ # &=(Berg Balance Scale), Timed Up and
Go Test, 10 Meter Walk Test ¥ 7}3}9=d| ZF AA}
FEOA T2 BIE THH%UTH

AR 0] H7ELQl Trunk Impairment Scaled}
Trunk Control Test= X1]7P.4 s % 72_— 71517 ¢
afo] AgER=T] HEE
ot 715 8409 S ,ﬁ 2 wase
WY 52 BANAE ] e AuRA} 9
6 2 YEPGtHCirstea & Levin, 2000; Héléne et al, 2004;
Verheyden et al, 2006). 2|+ A-FolA 158 *j
TS o]&8 AIRE M} LFllA 1’41
< 1 &9 EAEL 7}@”]301]*1”}
7He BYou A 8 59 EHEVPTL,
o, 7Rk 9 A &0 i EARED, ZhA
o] SHA] 27| FE Y} 752 WY FUHE o
EFJ Q1 Th(Yonghun et al, 2011). &% 2Hx}o] ApA|=
Aol old ARRAITE SHRATE D984
ATEAY 7148 SRS ulo) v AN 4
PARE SRR §E BE RS Slstd
aTpHolela stgovt AR A7) st A W}

SHRAIZO] g WG FHANAREAY 710

ELT&
FHEOlN_uoﬂ,

£ ¢ ayAHolgtal 3} th(Shanmugananthl et al,
2015). HE&F 3AFo] Zuto|| A83F 1G58 AA
2207 A5 $E0l RIS RIS o) A
2ol Szt A 92 WAREES), T, 7154
7HsAd, Bl SX1E Ay H ol o w(Dildip et
al, 2013; Kumarl et al, 2012), S=7}2 2] A7+ &%F0]

B ?@PX}Oﬂﬂl S AT U3 2 A

Al 2-9] Fugl-Meyer Assessment Lower Extremity (FMA-
LE), Trunk Control Test, ¥ 1% % =(Berg Balance
Scale), Timed Up and Go Test, 10 Meter Walk Testo]] A]
AR FuE AT} B3] AA| 7|53t AlA -
BAINE o119] 57157} D484 717t
218 Fpgtom 12 lste] AL 3
S5 A Golel malol N FHA
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Elo] Z7l2a) 7 M9 oA e BRHel &
iz o] et TRE Boldl 4 glov], 2%
o] 4= 7127) QoA TRkl UEhe o] Zie
TS vt st= Aoletal sk th(Sullivan &
Schmitz, 2007). T3}, Knotte} Voss= 747+ 3|82
913t Bate] %A1 ZAolkat 89 rKarthikbabu
et al, 2011). TG4 AARE &
SR 59 dolE T EN BE7HE 9
o 272 Ae ° =4

171 Sig AR ARIe HAUZE AR oA, A}
oA, o] gt elstol 7]2)
& Souza, 2004) O AT 43 olgt A
(Contract Relax), 544 & 3HCombination of Isotonics)
T} ob4 2] ¥k (Stabilizing Reversals)7] & 52 A}-&-3}
gom o|AL &4} = Q=H 7ML 71AS AAF

59 729 2 01 wv& 259 o]g}, 27]

Aol A FA A Trunk Control Test7} W& 4
] F37} BPJAE G HSLE Hol= A
%37 FA] % Trunk Control Test %< 7} =
st @ BN E g2 3Es Hol=

S = S

715 A ZAIE F2AQ B2, o Yozl i
22 A Fiold 28 dFe AL
Hol Aok A2E e 42 @ 2o g2
A= 7= Zler Koo 25 A aE o
off o] A ESAM S o] 8sto] ARt
Aokl 24E Hao] ARtxdse, 439 1
FeES FAslor & Aot

chil B A7 BARE ARARIE FF 5 HE
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