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Immediate Effect of Sustained Stretching Exercises with Far
Infrared on the Ankle Range of Motion and Muscle Tone in

Patients with Stroke
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'Department of Physical Therapy, Bundang Jesaeng General Hospital, Seongnam; Department of Physical Therapy, Gangdong University, Eumseong,

Korea

Purpose: The spasticity of stroke patients decreases the ankle range of motion and increases the gastrocnemius muscle tone. This study
examined the effects of stretching exercise and far infrared irradiation on the ankle function in stroke patients with spasticity.

Methods: This study was conducted on 20 stroke patients admitted to Jesaeng General Hospital, who were divided into a study group
(stretching exercise with far infrared) and control group (stretching exercise only). The dorsiflexion range of motion was measured using
a smartphone and the medial gastrocnemius muscle tone and stiffness were measured using a Myoton pro.

Results: With the exception of the non-paretic gastrocnemius muscle tone in the control group, the medial gastrocnemius muscle tone
and stiffness decreased significantly in both groups. In both groups, the dorsiflexion range of motion increased significantly. In addition,
the experimental group had a significantly higher dorsiflexion range of motion than the control group. On the other hand, there was no
significant difference between the two groups in terms of the medial gastrocnemius muscle tone and stiffness.

Conclusion: For stroke patients with spasticity, stretching exercises increased the ankle's range of motion and decreased the gastrocne-
mius muscle tone. The addition of heat therapy further increased the ankle's range of motion. On the other hand, as the sample size was

small, future studies should include more subjects.
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Figure 1. Sustained stretching exercise with far infrared.
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Table 1. Subject characteristics
Categories Cor(}rt]rgl 19(;;)up ;é%eprl(rgin1t ?)l) p
Gender 0.371

Male

Female 6
Paretic side 0.653

Right 4 5

Left 6 5
Age (yr) 59.00+14.85 57.30+13.62 0.793
Height (cm) 166.30+£8.26 165.10+6.89 0.728
Weight (kg) 58.20£6.50 61.60+4.58 0.183
Onset (month) 16.90+£9.86 20.40+£10.96 0.462
MAS (point) 1.40+0.52 1.60+0.52 0.383
MMSE (point) 27.70£1.63 26.70+£1.89 0.222

Values are shown as the mean+SD, *p<0.05.

Table 2. Variation of dorsiflexion range of motion within and between
group

Variable Contolgroup Bxperimertal
Dorsiflexion range of motion
Before 16.90+£1.72 17.10£1.60
After 18.20£2.10 20.10+£2.02
Change 1.30+£0.82 3.00£1.15 0.001*
p 0.001* 0.000*

Values are shown as the mean+SD, *p<0.05.
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Table 3. Variation of gastrocnemius muscle tone and stiffness within and between group

Variable Control group (n=10) Experimental group (n=10) p
Paretic medial gastrocnemius muscle tone
Before 16.85+0.94 16.80+1.23
After 16.07+0.70 15.80+1.23
Change -0.78+0.42 -1.00+0.00 0.112
p 0.000* 0.000*
Paretic medial gastrocnemius muscle stiffness
Before 290.90+38.82 303.80+43.60
After 276.90+34.82 286.50+40.50
Change 12.20 8.80 0.196
p 0.005* 0.005*
Non-paretic medial gastrocnemius muscle tone
Before 17.20+£0.78 17.00+£1.15
After 16.84+0.94 16.40£1.25
Change 11.80 9.20 0.268
p 0.059 0.014*
Non-paretic medial gastrocnemius muscle stiffness 301.80+48.20 315.70+44.98
Before 295.60+47.06 305.90+41.98
After 12.20 8.80 0.194
Change 0.007* 0.008*
p

Values are shown as the mean+ SD and mean rank, *p<0.05.

Zat Bk §-0J3k 2o 5 BATh(p < 0.05)(Table 2).
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