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| Abstract |

PURPOSE: Stroke patients have limited ankle range of
motion and balance problems. The purpose of this study was
to determine the effects of Kaltenborn orthopedic manual
therapy, Evjenth-hamberg stretching, and combination of
both on ankle dorsiflexion range of motion and dynamic
balance ability in stroke patients.

METHODS: Thirty patients were placed in three groups,
each of which received different treatments: Kaltenborn
orthopedic manual therapy (15 mins), Evjenth-hamberg

stretching (15 mins), or Kaltenborn orthopedic manual
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therapy with Evjenth-hamberg stretching (30 mins). Each
group received three exercise sessions per week during four
weeks. To determine its effectiveness of interventions an
evaluation was carried out. ankle dorsiflexion range of motion
was gauged using a tiltmeter application, and dynamic
balance ability was measured using the Berg balance scale.
RESULTS: All groups revealed significant improvements
in ankle dorsiflexion range of motion, Berg Balance Scale
(BBS) score before and after the intervention, and Kaltenborn
orthopedic manual therapy with Evjenth-hamberg stretching
group showed a significant improvement in ankle dorsiflexion
range of motion and BBS score in comparison to other groups.
CONCLUSION: We found out that each individual
method was effective in ankle dorsiflexion range of motion,
dynamic balance ability in stroke patients, and the combined

method was more effective.

Key Words: Ankle joint, Evjenth-hamberg stretching,
Kaltenborn orthopedic manual therapy, Stroke



44 | J Korean Soc Phys Med Vol. 13, No. 2

= O
7‘.’1\_% E]C'?—'](Gao 5, 2009), A=l A EE
7V He 748 AolE FethNiam 5, 1999). &}
Aol glo] S83h Q41 HEHE S vk A ZA|
o M= ofF 22 FA¢lo] Lekal(Suzuki -5, 2012),
Ao 7He Y S 24E 4 ES 5
i) whgoll wHe] $9jT FRE FUAIE ch
3t 2= "W o] Q5 (Mecagni 5, 2000; Park3} Kim,
2014).
&5 SR AV SV 9 o4E S
946} 2R el HAZFES(Kin S, 2014)7} @
[e)
3

lo o o

0] QItK(Park, 2014; Sim, 2015). WA H-%
o= wel7] S8l A8k

34 A W = choFet HPS R U =d|(Im} Jee,
2005; Yuk, 2012), W35 W 5 of=|¢tA-gh=A
4 é’i. W3 ol T2 ALY

5 U t}} & (Evjenth®} Hamberg, 2002), =
° 7} 9 o] LRt WGLgr
a1 S 7]@ Itk ofju|otA-gF
T A Z-reciprocal
=5 49 25 S F7het
FA17] 31(Sim, 2015), 2]
ARl O

o =

E T

xH H]—l:H og 57(4 =12

=
=
g
=Y
=2
=
|o
u

HPE LY 7lEH oS 2y
AEsHot 2oy 9 FF7iAol oL
2 ®IET grhPark, 2014).

B BLIEol 751 B0} B
7M=L A 7]7] et 24 A (translatoric)-2- 2
olol Aol(traction)} ZAZF w|11gjm™
gliding)& §3F 55 24, 7154 2 ¢ 1o 4
AFUNE F7A71oe BH0 A PR

He W3tth(Kaltenborn 5, 2007). 4133
Aol YY) 197 BYFEES UEE B
Ahe) waFes 2gRHe) BYE S 9
o s Hohem o S e JEHd

2(translatoric

7FEHAE S7HAIA B3 9 ool S A avkE
B 159 thKim £, 2014).

A7 % ) wﬂ@ FAjoll Tat B
FELu Mo o] g
olct. ekl 284 %@7}%% Y5O %
U5 FENE F7HI71T st Aol A
9] 445 Hojw(Kluding} Santos, 2005), H.3Y Ha=of
= NS B HLee, 2014). AL W2 Fo
2 A7 o Wl Zhwkx|La) oF 7kt Bt
AHEEE A, HEE Frbo anE Holth
(Park, 2014; Sim, 2015).

T SARRO] HES gk W T)so] At
Aehs A AT Aol 61l F 2
Fotal Bk d4ts AR Aol HE Na &
(2012)91 AFollM HE7FeEa W R 2

A A7F QAINE o] AR thiAbE 8 o4 Ado]

AEE A EERY 7|AA 2EYAE TS
= =2]3l(Jung 5, 2009), W& +F5HA
Ueithes 559 282 HE7ksHsE
S 7FAIZ]th(Sharman <5, 2006). o 7] ¥4
P& o 5 225 = 7 l 2]
8719 e FF WY fx 4
|(Kim, 1996), AgFsto] 285 = v *Vﬂ
GdAg Hop 2 43S HQITh(Na,
2012). ¥ &5 k= A Aol osf & Bk oyt
TAEFZ| A7F AlZto] Aol whe} L veht=
= AN 50 “415} SA7F 2ag Zloltt. uehA
il owowh % Ao/ el HY e

) P ook BRLEE
3‘— W Y /FEHGle #35) v
ORI WEF B4 U SR A A 2e
AZstA o] ATE ATt

}nﬁi;?.ﬂ;
T:HEHHNHE
o?ﬁ

irﬂm.ﬁﬁlﬂﬁi&m
ST
to
i
i)

of
[

1>

[e]

2
acs
2

tlo e rsi'



LB HECa SUXZQ HHIA-SHIZT BE 250 2

HEFoz oot Aus we B4 09 g
20161 7€4Y HE 20161 10928 74| 45 =
u] BAFOR AT g M FAFO

J A}l

10m o)A} Bao] 53 & Q14715 HAAR
(KMMSE 2473 o), vk -8 AplolA] 25§32}

dhalg 23lo] 7hs3st 2| 2 713 A modified Ashworth
Scale, MAS) A] 25 ©]5}Ql A}, 5 point 2w @k
n| 118 % HA A #7154 (hypomobility) o] l+= A}
=4 O}O‘iE]-(Denegar , 2002). opok e W s :r’-ﬁlo]
(s} M o] S 9 B0l ol AL HEE
o Qlgh whlnh] ojelo] the Agto] Y= A AT
of14] A1) SheichLin 5, 2006, BE AT hAol )
Fu8l A7 243 ANE AYeAT AREelS W
& 7 978 Atk 27] WS Qe o
A o] Al ZJ%E 1“411 % -85 109(H
A7Fsah), A

283t 10%(“1‘%‘_%!%%L) Al JJF A7 %%?% of 1]
oA |23 WS

rv— o

W5 FE B FENNE 24e) fle) Avte
(o}o] 6, A1524, Apple, USA)9] Tiltmeter 0] A 0]
A(Tiltmeter 1.1.2 IntegraSoftHN, Carlos E. Hernandez

Pérez)S ©]8a}e] upu]|E WhE O] HIE #3) ZtE B =
Btk At vhz A Aol A ool Qe we
&gk o 2 2|5}l H] upe]|E the]E 0]-8-5}9] ‘EX]

[‘_

(lunge) AHA|S 519k v] npH|& ohe] FH&Zo &
upe| S thef= 2A | AdEelA Aol WEEAE
LolAE $EalgR vng WA HEES olgelo]
o] BoPh e Sigich AP Bt bl
WE 2 5S4 AR HASIUT vvh)S 22
= WA Aok b r 2 w A F9i) uhbH| &
WEE2) 7F Aol Eof = Aol Al EE A W 5]
(calcaneal tuberocity)@] oF lem $j& 02 HE oAy A
FUE F9loll AntEE W Al | XA} §Eo] o]F

ro Ay _II-D

Bl gla v Y Ars
147 A= g =o] A|aL 7], A7) ARA| e} 3749
o s 4 lon], oJxe] Surolo] 7|ex) ¢
I HRE AN o7), F dE 20laL A oA A,
Frielz A 97, 9%5 9 ER0R HSobnyl, up
ol e e Hol &7, & F ol vE T
UAZ BT AL, A AHOIA o g WA
W27), 7 = 13 AR @Al A 7], k2 ARAlellA
dojut7], A ApAlofl A 471, Aol A AR o] F5t
71, fAfoll A 222 o] 53t7], AlAFE] ol A 360° 2]
57, AT fole] Wtk g0 we] w2 %7]7}
=) ZF 3kEo] A4 0;(401] A AR 7R 54 HE
2 Solgla Hvh 8PS Yol T AS
ofn|she o] Fgh2 560|tHBerg 5 1989). ©] 7}
EACEE T 1}011 i BAAR A o8

o

_1
ﬂ.l

it
J

F

0

|

| g

o

iy

u)
ﬁ

rlr

i

N
offt

rO
offl N
bt
1=

ofy
=2

i
o
L

_o|£

2 o

m)~ ]l'm r_>f'_4 K

- ofi ; ;
s AT
lo & 1=

>
o
2

)
dop M
N
AN
o
filo
=
oft
>,
2
o

=
Haosrl o) 7158 ABSHA, A 42
Aol TAMER o) chelg TYa



46 | J Korean Soc Phys Med Vol. 13, No. 2

Table 1. General Characteristics of Subjects

Variables IM (n=10) MS (n=10) IM with MS (n=10) p
Age (year) 66.30+9.23 63.20+8.59 65.93+8.59 .96
Gender (male/female) 13 8/2 8/2 .83
Weight (kg) 64.60+7.96 06.70+7.41 67.90+6.94 .95
Height (cm) 167.20+7.52 166.30+7.87 165.90+8.86 93
Affected side (right/left) 9N 7/3 4/6 .05
K-MMSE (score) 25.10+£1.29 26.30+2.31 25.70+1.34 .06
Time since stroke (months) 14.00+3.37 11.90+1.97 13.67+3.34 15

Values are shown as the MeantSD, *p<.05, JM: joint mobilization, MS: muslce stretching, JM with MS: joint mobilization with
muscle stretching, K-MMSE: Korean Version of Mini Mental State Examination
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Table 2. Comparison of Ankle Range of Motion in Three Groups (MeantSD)

IM (n=10) MS (n=10) IM with MS (n=10) F-value (post-hoc)
Pre 16.70+4.40 17.80+£3.16 16.40+4.38
Ankle joint post 18.40+5.08 19.40+4.01 20.50+3.63
ROM (degree) Diff 1.70+2.16 1.60+2.17 4.10£2.47 3.88*C>A,B
t -2.48% -2.33% -5.25%*

Values are shown as the Mean+SD

*p<.05, **¥p<.01, JM: joint mobilization, MS: muslce stretching, J]M with MS: joint mobilization with muscle stretching, ROM:

range of motion.

Table 3. Comparison of Dynamic Balance in Three Groups (MeantSD)

IM (n=10) MS (n=10) JM with MS (n=10) F-value (post-hoc)
Pre 32.10£2.26 31.90+£2.77 31.70+2.50
BBS (poin) post 33.30£1.70 33.40£3.80 35.20+2.35
Diff 1.20£1.55 1.50+1.72 3.50+2.27 4.46*C>AB
t -2.44% -2.76% -4.86%%

Values are shown as the Mean+SD

*p<.05, **p<.01, JM: joint mobilization, MS: muslce stretching, JM with MS: joint mobilization with muscle stretching,

BBS: berg balance scale.
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