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Effects of Early Passive ROM Exercise on ROM of Lower Extremities and
Foot Edema in Hemiplegia Patients with Stroke

Lee, Joo Sun”- Lee, Eun Ok"- Lee, Eun Ju"

- Kim, Haeng Su”

RN, Department of Nursing, The Catholic University of Korea, St. Mary's Hospital
?UM, Department of Nursing, The Catholic University of Korea, St. Mary's Hospital

Purpose: The purpose of this study was to examine the effects of early passive range of motion (ROM) exercise
on ROM of lower extremities and foot edema in hemiplegic patients after stroke. Methods: The data were
collected between August 2009 and April 2010 from 11 patients in the experimental group and 13 in the control
group. The passive ROM exercise was performed twice a day for 2 weeks. Results: In the experimental group,
ROM of lower extremities (flexion of hip, flexion of knee and ankle) increased significantly compared to that of
the control group. There was no significant difference in foot edema between the two groups. Conclusion: The
results indicated that the early passive ROM exercise can improve the ROM of lower extremities, but not the foot

edema in patients after stroke.
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Z7| £33 5tx| 2H230| H|ES 5 TotH| £txie| 5tx| BEyISH el WE S 0|X|= E3t
ehH A O] 53 A A2 HupH] 250 A 2) 7] 754 oA BAELFo| HEF F HupH| &2t
4 Y 7eE A7 E 7HE 2 A ol vk G el w O] WHZof| v = AE defeltt
W24, 2008). o2k wAIES sl sh] fiste ~F A
HELo| AV HY S W BA s HE =2 3. 80{ye
Al =L oA, A=t A5, 2001).
1Al 4 o] % Z7]of APEA Q] )] W= o] 1) +8% olx| HHLS
o Ez At 7|52 g 2 FolE FA He B4 T HEEEE 259 e FASHL O35
o] YeR}7] Q1 Y & 3~4URE 7Y ool 27| A& st HEZFSHAE Wl #d8S SUATI=
5= Al 250 AR Sk HEeso] o T BEFToR FoF o pES A T 5 Qe
2t o] FolA FFo] dE= A ThHAS, g ZElo] ofStE AU L5o] HiZ-EA Q] AEdl =
FEa B, 2007, HEE, o5, AExet $H2, Abgholl Al Brjl o) o= AJdsk= Aotk (- #, 2009;
2006, A, 2009, FA, AEAF, G o3t A AL, 1999)
20006) 2 Aol A= Aok ngr, R XA At o
EZ A 7] 5ol 27| A" A2 dEE= F97t W of & SO A AA| A2t -5 RIS Ul
SR EAE, SAEY &XIf, 1988; o]+t et +5 HHorEs I AERE, s, UEEEs,
ALZE, 1999) Hayes@} Caroll(1986) = A S22 E A A Hplet e s o @ W=z wh 2AREE At ofH T}
stof HAYJEE S A 72417 Yo 27182 A Aol 1 23], 13] oF 1024, 2= 5t v L AJ3¥eie}.
ARt A2 B A 40%7F =4 B 52 Aot
7EA AL ®ego] 7hHgdh BhH, 4~15U $RE QA RS 2) ofX| HH7tSHS
AlARRE o =H A Hao] 30%0] EXsto] 27| A& w7 = 50] gle " WellA wdo] 2o
oAy saidS st et &4 ol= RS 54 5h= Aot (HH s 5, 2003).
o]} o] 27| A&-e-5o] Taole &5t 417 2 AFo M= BEL =TS o] gsto] &5 shA|
ol o] ATt 547 EAEA A&t o] o] 23, A 237 41, dEid ] viE 7=
& ol o] 50l A S HE Y= et AdEiol 7] £ ST gholtt
woll Y=ol S 1str] oF ALY 27T
2HA| %= AFole Al SAAS Ald = 2H5HA & 3) LS
317 ol th(Frlst 2771, 1997). FE2 AlEW 3kl Al e o] F7tEe] A7l= A
ofof] HZFol o7t Hupw] BALE o m 27]of 2 o uhH], FFo g SgAdo] Hold uff ARx] Ffof A
2 oi7)e] 254 PALES Aoy 61 BEz7k  7]7] 4th(Vasudevan & Melvin, 1979),
L TRF nA = &S Bt HE5 9 2 Ao M= SAE o835t &5 shA o HEEd
B 9o Aehet gz z o AL 3t 7| 2AE A e o=
&= flote] 2 A5 A=kt
4. A5 Hstd
2. 972y
2 A= AeAl 24 170 tishE H o) 417 @) kg 24t
B ATE WEFOR Q8] Huhulsh M RS o Ao JAT IAES oy 9o w7 shgons &
Mo 7o) B 9 £5H BALES Adstel  ATATE duseh dlE AT ik
S14) 21 7H5 gloh Mg v AvkE obu]
Slgtoln) Qo) PA|HQ BH L vhe) 2t I S OE
D 27 554 52 BALFo] HUEE 5 Hokul B4
o] 544 PHA7ERI9I0] vl = B3-S Totaich W25 2 414 o] Hop| (hemiplegia) S oF7]5ho],
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Z7| =X stX| 2H2S0| kI&3 £ ®ott| x}o| stx| EI7ISH 2ot RS0 0|X|= s3t
AlE ol g stof A9 HAAH=2] W o] dA|ste L7herS 2 Eo 2 7S RS Hoh HHEg
5 3 3 ARl A AEsk= sttt AR Ttol A
= AAFelA 1 23], 13] oF 1024, 25 ¢ il 5 4, 58T
A siA| Hd-Es 2 72 A E 1034 HHESHI T 5
A IHEEE, e, BRTEEE, ke 1) otX| 2HH7ISHS
T w22 ATt 54 AT E TS 7 5HA] HA7He M Y= B ZH= 7] (stainless steel Gonio-
2 A o] AR = Al A ", o4 0] Ql= 2HA}e] meters, Sammons Preston, USA)E ©]-§-3}o] 25 514
BE To= 7R %= ’HS7HA] Aldsk T ol IWAHY ==, SWH =5 A, HEHE o b
AR EFEE S thaa T = =5 S4skin
e 747 YA Z4eAu A2 22 9 v e
1) 1HHRLS o] AZ]peEo] 54 =1 r=.90 o4, S8AKE 76~ .96,
ot & &5 RO IR E Ao FAL UE &2 S B SAA 95~.98% HilE lTh(Fof i o] 53], 1995).
o AHS He=th FES AL AR [FAIsHHA 2 7} i o) sl kA S bAoA A ZHe7] o] 3
wAE F2 & olgste HElE ST LS W LAFAS AT o B 7] 9] THEARE o] A
Qo A 1 =g 22} 28] SAsko] B gh()= AT
ot &5 2ol 5 ofdfjof il thE &2 W o apbE ol F3 A= HER = Ao A B 27|
Fol A1) the| & itk 7 && FAlo 2% =9 o] 52 A (greater trochanter) F-910l| L, AP A=
TRl FRYAA 2 HHE 7 T R e Ee Z A b (midaxillary line)& whel wij 2|8}l 7HgAb=
=2 A oE = o] TGl =L S5k
sy o] = AN 9] A A7 9ut el &
2) DHEN SRS A ded AAM 2 S48k Aol E7Fs5o] HiR %
ShApo] 75 ofgfje] 3% & Tl SR WUEEAIE A4 =78 &2 957 HH(lateral tibial
UHE &9 Enfeh} &7k o] §sto] Sol&dth 7% condyle) 7-9]2] Sxbdof| Fil, A= tf ¥ o] TYA
of Z|tf W= FRHA =T & R HHE W <= Wb viA|skal 7 A= @) (ateral malleolus) S oF
Q. ot 5L 9] & FFAlof FaL S5
TEREo] Hlw 4 S42 HE 78 AAoflA £2
3) HEHHSE Wk(internal malleolus) ol 4] 2.5 cm ofeff Z4 o] Y=
gt o m gixpo] vhE Q)& Fof A o &L Holl Fi2, A A b= oHE 2] WS Sl S wheh gt
2 S UM A& R = Al 11 Frof] kx| W) 5 7MEAE A WA 25T A (metatarsal line) wh2} vl
Y AR detg S A A3 2 A & o= g A5t S 3FA
aff o= S A FEAE S & SRl ME e R Y
ofzltt. et o 2 W E A& ol vhE &2 S 2) 423
Sl F=th TEo] 2hAbe] FollA HolA= We s IRFO = EAE 0|85t &5 shA| o] s
o] B EE i}, & 23] SAste] Botghem)S 8T 7 E(Tibia)
3l &0 7 3RO R Q|5 0l tf 2 £ 0 & 3} Wi} seke] Wik (internal malleolus) A3} H]Z(Fibula) 3}
9] QrE ) v &S et 2hAke) dhhbero] Fof ohE o] @]} (external malleolus) 2] & S5+t
I HPEE S et s A It
5. a4 T
4) WIS
gt oz shaol dg i e S A HE o s & 2 A= A2AIW Ciet Y9 ¢
2po] R E whyleko] A £ 2 Rt} 3] (Institutional Review Board [IRB]) 2]
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Helet 20 njXl= 20

H 1, cHAXte] odtd EMof st SEM HS (N=24)
Exp. (n=11) Cont. (n=13) . Fisher's exact
£4 T X p
n (%) n (%) test

3 k24 5 (45.5) 8 (61.5) 0.62 (431
o 54.5 5(38.5)

A <49 2(18.2) 4(30.8) 1.72 717
50~59 4(36.4) 5(38.5)
60~69 1(9.1) 2(15.4)
>70 4 (36.4) 2(15.4)

AEAH 71E 10 (90.9) 12 (92.3) 0.02 .092
u& 1(9.1) 1(7.7)

st %Z ols} 2(18.2) 4(30.8) 1.90 .891
= 2(18.2) 1(7.7)
= 2(18.2) 1(7.7)
= o) 4(36.4) 5(38.5)
3 1(9.1) 2(15.4)

714 Ak S7e=y 6 (54.5) 5(38.5) 2.64 .68
T8, i 4(36.4) 7 (53.8)
L] 109.1) 0(0.0)
BN Akl 0 (0.0) 1(7.7)

et ! 5(45.5 10 (76.9) 2.52 113
=73 6( 3(23.1)

Hulr] F-$] #= 7 (63.6) 9(69.2) 0.08 772
= 4 (36.4) 4(30.8)

GCS 3~8 2(18.2) 7 (53.8) 3.56 167
9~12 6 (54.5) 5(38.5)
13~15 3(27.3) 1(7.7)

3= kA J 1 3(27.3) 0(0.0) 4.03 275

EEA= 2 5 (45.5) 8(61.5)
3 2(18.2) 4 (30.8)
4 109.1) 1(7.7)

Exp.=experimental group; Cont.=control group; GCS=glasgow coma scale.
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I 2, Mt tixFo| nabd 2=0f it Xto| AE (N=24)
s =m Exp. (n=11) Cont. (n=13) Repeated measures ANOVA
M=+SD M=+SD Source F P
AAA 673+113 68.9+11.8
Group 5.53 028
1+ 75.0+14.0 64.2%129
Time 3.02 .031
25 78.6%125 63.9£123
Group*time 6.77 .002
- 83.1+13.0 66.9%10.9
Exp.=experimental group; Cont.=control group.
B 3. A tiz2o| £2H =20 st xto] HE (N=24)
aps =n Exp. (n=11) Cont. (n=13) Repeated measures ANOVA
M=+SD M=+SD Source F p
LA 1323%10.6 132.3+11.29
Group 7.45 012
1+ 136.8+9.0 133.5+6.6
Time 3.31 .025
25 139.6+5.7 129.6+£6.6
Group*time 4.21 .017
- 144.1£6.8 132.4£5.0
Exp.=experimental group; Cont.=control group.
B 4. A0 =20 2 Ao st xto] HE (N=24)
Aps Al Exp. (n=11) Cont. (n=13) Repeated measures ANOVA
M=+SD M=+SD source F p
AAA 5.0%6.3 -5.0+5.8
Group 2,12 159
1+ -05*+1.5 -5.416.6
Time 7.45 .002
25 0.0£0.0 -1.2£3.0
Group*time 1.95 130
45 -0.9%+0.2 -1.4+4.1
Exp.=experimental group; Cont.=control group.
B 5 A tiz2o| wW=2tA Hi=Zoll st xto] 245 (N=24)
Exp. (n=11 Cont. (n=1 R ted ANOVA
srens w= p. (n=11) ont. (n=13) epeated measures
M=+SD M=+SD Source F p
AAA -48%7.1 -6.9+10.7
Group 12.38 .002
1+ 02%6.0 -6.916.6
Time 4.70 013
25 41449 73175
Group*time 3.08 046
= 47143 -4.9%7.1
Exp.=experimental group; Cont.=control group.
B 6. Aut iz o| WEE0| ciet xto] HE (N=24)
— Exp. (n=11) Cont. (n=13) Repeated measures ANOVA
==
B M=£SD M=+SD Source F p
AHA 204+12 20.2+13
Group 0.21 .654
12 203+14 203+13
Time 5.35 .009
2% 201+13 19.8+14
Group*time 0.36 .695
= 199+12 19.6*+13

Exp.=experimental group; Cont.=control group.
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X7| #SH siX| BH2F0| L|EF £ TotH| £Xe| 5tx| BEIISH L2t WE S0 0|X|= 52
eof AIE 018 F 2% 5(2006)2] e} A H(p=1.30).

ool A AdY Ao A ek 5 72417k oo 4= AR, sl W= 54 oHA| e e e A
2 BETSHS LR ARG A 0] HaEal A 3to] A881A] ke xR} A 7to] A ulstel what
HA7FSHA 7 S E Rl o m, & Ao A = i 24 b v 7Hs 97 A Skl e, &+ T
e 454 siA A& S A8sto] shA] BAzEE Frolgt w3 ARg-o] QU3 ThH(p=.040).

7 57 =Sl o= Y & 2~3Y oo A-&-3t =5 A, o BE2 F 2 kol A el whE [0t

A HEAEFeR HETEAY WETMERAATE Skt FoAE B 7E gLl Th(p=.695).

AL A oz Fast ou|r) qlrkal Azttt o|Fo] AutE 7ol Ayt 254 SHA| A F2
upe], 5 5O 2 EE/do] ol d uff ARA] 9ol F =% 5 HupH|gEARe] 51A] WAV RISIE AT EE,

o] Z 7] ™ (Vasudevan & Melvin, 1979), 7] 4X47} 4871 HEFEANA A8 4= e S At

U s A8 T AP A whet C—‘%%OI v«l o}, 2o i A0 AR 7 Ao B g gt

SHA| FAE AL 2wt 528 F7HE ATk T= Gfiet REE A gAY FURE 7]Eol e Al

A, 2009; F2%1 5, 20005 &Ikl JWPHI gt 7 7re] Zpol & ERlstr] et AE o & S Aldgct

Atoll e gt ol gt A3 A7 A o glo] & At

A o] ths) AEsent 1ol ohel dadTel o gusd

g & dAFolA 27] 54 5HA] EETE TS AT

sl oho. 2mre] Hh o xlada oroq e TS EBEQ008). Arke] Bel F9715 Pl A £
s ForA 5 - - __‘z__‘:_ s o - - - - 7 =
T} ]_o‘j‘]’ | &2 off IR foes 14 Aetof ok 1 e AR5, 15(2), 87-95.
refet 2ol7k Sttt Tol e, o1 %31(1995), F¥4 7F5H 9 Sl vl S AEhS

o]%4e] A= Fto] 27] 754 A IE 50| o N, FFHEEe] 225134, 2(2), 4655,

E% & Hupe] 3H219] k] A7 H 9ol vz = A xt A9, A=, A4 (2001). Arpa] SApo|A o] S5 312 B

L oolsitta 3t 4= 9lom, o] B T 2~32 o]jo +5o 23} tishAEel83] X, 25(6), 928-933.
a2 o 2t | 5 1
AL3 2Ex PHOE| KBz B AR, #ARlo}, ghet, M3l oszoo?). vé—w_ ﬂf}ﬂlf&ﬁ}«l k!
) . B o ol X-Hol et AFA . SHPAE e 5)5] R, 12(4),

EFTAE e T s TAYS AT 4= 9 50-67
A 295, S, w0 (2007), WY F 374 o] ATke ¥ 2F 8}
o] A F L5 2ol Eelx 5ot AR EI) v A= . §
V. 28 2 H9do HiEe] X 28)8] 7], 14(1), 74-81.

AUE, o159, A2, $352000), ok HEZHA L]
) _ N EEH WhE B LIABE Az 1Y A7 &

2 A= HEFT T HopH] X L= O .

= T owT _P | _}01_1711 ShAJof| 4= Az =, 17(6), 331340,

A AU H S A8olo 3= 1R 9 4’1';37}5%14 AAZ(2008). FER|0] =Ex] BHAEH LEo] FA47]
o o) v A= akE vefsty] f9k Blesd ti= ZF9x}e] HA)7] 5T Y EE ol v]]= £, 7VEE
T AE A Y AR E Aot tgtal AR, M-S

AL AT cho ) 7}, k] E583](2005). HEF ofoF7]. 2009. 8. 10. htp://www,

;}_U(H, | %—I"——‘O: Z,:%Z(j' 8]—X] 7_;.5—11%%‘% ko gﬁd stroke, or. kt/stroke/index. htmlol| 4] 21

) ) wAs U, 8T, A745(2003). -rxl‘xﬁtﬂ(’l =2l &3
ol AL g2 it Alte] Bapglel et 452, BA/bEN L AHARLE AW v AE
e =23 7FsH 7 AH Frrsk e, T o ghell # &, 7] E27k5813] %], 10(2), 244-253.
93k W ZAFR-0] A TH(p=.002) HrERl, A B, AR 5(1998). @abA Bxr|e] S Ao vt

A, SV 2R $54 ol BEeEe we A S 2 Sl sk, R B, 2250, 11291155,
} » A15(1999). AEF ZR2ao| HEFHA] 753 35
o] ALs51X] oL JRxFET} A 7Fo] AHabsk } )

I =83t &= = _] VAl e ol vl Al &3}, 37k 518] %], 29(3), 665-678.
%‘?__]—é—!_ %‘2— 7}%%‘?‘]7} X‘:‘}X‘:‘} %7}—6 C)a‘(_j‘u;], _1—]_:_ il Z_}-Oﬂ _4(;\_];1]4:_ 17:]7](1997) )1\17:]944. X’]‘rﬂ'i ul %7 ZH%]' Ealauol
gt wsA-go] UAHp=.017). EFE A& F FA7) AP W28 F2siabe] 27]5| B} sxlrpE o] ut
o Zboll Ak R chol] w2 o) gt s A-g a vt ¢lol Sieol vl &3, ool E9/7 62 %], 26(8), 1084-1093.

-88-



NS

A 17(1), 20114 48

=359 27ABA R

<, 0 —*6}(2006) =7 ’2}7‘] T:%Ol HEF T
T3 dA R A v A= &3 Yethe o

ﬁxﬂy Hhgro} 5(2009), Hrd|

27} A L5715l WA E 9
. o zw/%b/ §rfsi/X/, 33(1), 29-35.

oltel, UZF(1999). HEFEA o] sto] Aol thet A+ 5. of
SHEE| X[ 2 AFSFE] ], 6(3), 41-52.

AR, AA S, 014, £874 5(2000). HEZF

ZHZo= 23l &8} (Foot drop)e] oWz} x| Zol Hrh
QWS WY A} A 28|, FHE=FFL]TE A, 1(2),
49-60

A% (2010, 9. 9). 20091 APgelel &7 EF. 2010, 12. 20.
http://kostat. go kr/portal/korea/kor_nw/2/6/2/index, board?
bmode=read&aSeq=179505%|4] ¢1&

el g, WEA(2008). 82/ 3F (A3, A&t TAEHAL

Dijkerman, H. C., Ietswaart, M., Johnston, M., & MacWalter, R. S.
(2004). Does motor imagery training improve hand function
in chronic stroke patients? A pilot study. Clinical Rehabili-
tation, 18(5), 538-549.,

Dirette, D., & Hinojosa, J. (1994). Effects of continuous passive

motion on the edematous hands of two persons with flaccid

hemiplegia. The American Journal of Occupational Therapy,
48(5), 403-409.

Hayes, S. H., & Carroll, S. R. (1986). Early intervention care in the
acute stroke patient, Archives of Physical Medicine and
Rehabilitation, 67(5), 319-321,

Hunter, J. M., & Mackin, E. J. (1984). Edema and bandaging. In
J. M. Hunter et al. (Eds.), Rehabilitation of the Hand (pp.
146-153). St. Louis, MO: Mosby.

Johnson, C. A., Burridge, J. H., Strike, P. W., Wood, D. E., &
Swain, I, D, (2004). The effect of combined use of Botuli-
num toxin type A and functional electric stimulation in the
treatment of spastic drop foot after stroke: A preliminary
investigation. Archives of Physical Medicine and Rehabili-
tation, 85(6), 902-909,

Teasell, R. W., Bhogal, S. K., Foley, N. C., & Speechley, M. R.
(2003). Gait retraining post stroke. Top Stroke Rehabilitation,
10(2), 34-65.

Vasudevan, S. V., & Melvin, J. L. (1979). Upper extremity edema
control: Rationale of the techniques. The American Journal
of Occupational Therapy, 33(8), 520-523.

Voigt, M., & Sinkjaer, T. (2000). Kinematic and kinetic analysis
of the walking pattern in hemiplegic patients with foot-drop
using a peroneal nerve stimulator. Clinical Biomechanics,

15(5), 340-351.

-89 -



