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Effects of Ankle Invertor and Plantar Flexor Stretching on
Balance and Walking Ability of Stroke Patients

Ji Yoon Song', Joong Hwi Kim?

'Department of Physical Therapy, Graduate School, Daegu Catholic University, Gyeongsan, Republic of Korea; Department of Physical Therapy,

Daegu Catholic University, Gyeongsan, Republic of Korea

Purpose: This study was to applied to stretching plantar flexor and invertor at the same time to observe the effect of balance and walk-

ing ability.

Methods: Subjects were instructed patients with ankle limited of motion, 6 months after stroke. We classified 20 subjects into two
groups (experimental group: stretching plantar flexor and invertor at the same time, control group: only stretching plantar flexor). each
group included 10 subjects and applied ankle stretcher for 20 minutes, 5 times/week during 4 weeks (total 20 times).

Results: Both experimental group and control group showed significant increases in static balance, however, the significantly increases
in step length and gait speed was observed only in the experimental group. There was no significant increases in step length and gait

speed in the control group.

Conclusion: Simultaneous stretching of ankle invertor and plantar flexion is effective in improving balance and walking ability in chronic

stroke patients.
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Stretching Effect of Ankle Invertor

Figure 1. (A) Ankle invertor and plantar flexor stretching, (B) Ankle
plantar flexor stretching.
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Table 1. General characteristics of subjects

Experimental group ~ Control group

(n=9) (n=9)
Age (yr) 742+11.0 68.7+£13.7 0.35
Gender (Male/Female) 4/5 5/4
Affected side (Rt/Lt) 6/3 5/4
Height (cm) 159.6£10.5 163.9+84 0.34
Weight (kg) 56.7£8.2 56.9+7.5 0.95
Onset (month) 258+143 262+146 0.94

Rt: Right, Lt: Left.

Table 2. Comparison of static balance between experimental and

control group (Unit: mm?)
Experimental group ~ Control group p
Static balance (mm?)
Eyes open
Pre 264.22+194.91 192.66+157.52
Post 106.11+63.38 100.88+113.95
Change 158.11+168.80 91.77+£70.45 0.29
p 0.02* 0.004*
Eyes closed
Pre 293.55+218.35 221.77+140.55
Post 174.44+137.62 123.22+95.60
Change 86.22+165.38 98.55+55.56 0.83
p 0.03* 0.001*
Mean£SD.
*p<0.05.
2 1

#pol7} oAekp<005)Table) A A, F- WIS 2ol & 5 4
2 vl el M BT 22 Apolol §3F Hol7k 9o

(p>0.05).
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Table 3. Comparison of gait speed between experimental and control

Ji Yoon Song, et al.

Table 4, Comparison of step length and width between experimental

group (Unit: m/sec) and control group (Unit: mm)
Experimental group Control group p Experimental group  Control group p
10MWT (m/sec) Step length (mm)
Pre 3.24+2.22 3.57+1.89 Affected side
Post 2.13+1.12 3.39+1.62 Pre 321.33+£97.28 330.44+84.99
Change 1.24+136 0.18+.043 0.04* Post 401.55+42 .98 353.11+69.70
p 0.03* 0.16 Change 80.22+61.09 22.66+34.08 0.02*
MeanSD. p 0.004* 0.081
*p<0.05. Non-affected side
Pre 301.22+78.32 283.44+84.87
2}ol= 9l E‘”(p>005) A8 A, & H3leF 2fo] 2 E351 Aok 71 1) Post 394.44+84.87 311.22+85.25
_ o Change 93.22+72.83 27.77+49.05 0.04*
Aol A= thztof] vlsh AFto] F-2J3k 2] 7} J1SITHp <0.05 .
p 0.005 0.128
(Table 3). Step width (mm)
Affected side
4 %ZHE',""QOH [[I_E Hs %E il_ HlJ_-l'- Pre 15855+ 111.67 243.00+126.04
Ho710 Post 122.88+52.19 214.66+89.36
1) 2520((step length) Change -35.66+132.73 -28.33+47.12 0.87
A A, & Ao upH]E A-goleh Hluph| & A5 o] FE p 0.44 0.1
% Z71elkgon] SoI3t olrt Agitkp<005), e npulE A Nonaffected side
- P 1 + 2 143.22+7
S7lolo} vutlz AL ol & 1 Zlsig ot BAK O R © 20802550 S0
o ors o A5 sk 2lo)2 =t At Post 107.00+59.14 1232244807
[e) =
—'T_Jt‘ﬂ— ]—0] H’\ME]— P>005) =H T ‘—§]— o Z}o] = o ‘:} - Change -23.66+51.89 -20.00+£71.38 091
Zr oAl ti 2t vjs Adto] ¥E HF 25k 2ol 7 ¢l P 02 042
SITH(p < 0.05)(Table 4). Mean=SD.
*p<0.05.
2) Z3t(step width) 2 Aefo] A A A 9 F At Aol mi-- WA A8ttt
A A, T YR R E w ohlE Al ol A8 3 Sk Tai S 7R AATE AFS St K53 B3] A2
Ul O B ASAAN BARORE o8 Kol GGt Qls WETHe] S HAEE 3087F 15] 2185 Avp BRI
(p>005). A% 1, 5 WSl Aol 2 H& Wk P ulmoIAE APE S5 WAL E0H Fote] 289 L5 TEAo|
3} ez Afolol] - 2Jk 24017} ACHp>005)(Table4) RO A4k 2L Wl o, Kim 559 Aol
] gaho] QR AEA 0| TG} oS YAk
1E H]Z 7ke) Aol ol RS WolAl = AwA} ok
15 T3k AT 5] ZAuh $E u) BT o4 HAIT 4
2 Aol Atz BAe] EAdof urEo] thefeH 7‘55%10] 7Heeh A SO R Fote] 259 A o] skl R A L] 7t
AEoHE Wi A7 ankle stretchen) & AHE-SHo] HE S SRS FHRIESTIS A5 Eol 3 A0 2 AlREr
o 2 UEAel i F R UE AL SIS FRT MBS BolAA Roks ngaEe) ree tEy] vje) oz
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BRI L 5 A B0 RO ASE 910 B 2:870] 720mme] Ak A SFolt, U0 = wju}
& 3 AT AT 2 F BE gAFYS ] folebl PR vlEe] deoltutula AL o net o Fe o] g Bkt vt
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