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Effect of Cryotherapy on Muscle Strength and Balance on the
Ankle Joint in Patients with Stroke

Jin Park

Department of Physical Therapy, Drim Sol Hospital, Jeonju, Republic of Korea

Purpose: This study investigated the effects of cryotherapy on the ankle joint muscle strength and balance ability in stroke patients with

ankle joint muscles.

Methods: In this study, 20 patients with chronic stroke were recruited from a rehabilitation hospital. The patients were divided into two
groups: a cryotherapy group (10 patients) and a control group (10 patients). The cryotherapy group performed sit-to-stand training for
15 minutes and then cryotherapy for the minutes. In the control group, after sit-to-stand training for 15 minutes, blocked cryotherapy
was provided for three minutes. In both groups, the interventions were provided five times a week for three weeks. The strength of the
ankle joint muscles was measured before and after the training using the Biodex systems 3. The static balance ability was measured us-
ing balancia software, and the dynamic balance ability was measured by performing the sit-to-stand test (FTSST) five times.

Results: After the training periods, the cryotherapy group showed significant improvement in the ankle dorsiflexor strength, ankle plan-
tarflexor strength, weight distribution of the affected side, and FTSST compared to the control group (p < 0.05).

Conclusion: Based on these results, cryotherapy could be considered an effective method to improve the strength of ankle joint muscles.
Cryotherapy improves muscle strength as it increases the motor neuron excitability. Therefore, cryotherapy may be considered to improve

the strength of the ankle joint muscles of stroke patients.

Keywords: Balance, Cryotherapy, Muscle strength, Stroke
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Table 1. General characteristics of subjects (N=20)
Characteristics g?or{g[?r?f%) grogg?;rzl1 0) p
Age (yr) 58.1+£2.8 56.7£6.9 0.56
Gender (M/F) 6/4 5/5 0.67
Height (cm) 169.2+9.3 1714+£55 0.53
Weight (kg) 62.0£10.8 65.2%6.1 0.43
Side of lesion (Rt/Lt) 6/4 7/3 0.66
Time since stroke (months) 12729 128+26 0.46
Type of Stroke 0.67

Hemorrhagic 5 6

Infarction 5 4
BBS (score) 481+72 462+7.0 0.52
Mean+SD.

BBS: Berg balance scale.
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Figure 1. Cryotherapy modality.
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Table 2. Comparison of ankle joint muscles strength variables within

and between groups (N=20)
Cryotherapy group  Control group
(n=10) (n=10) P
Dorsiflexors (Nm)
pre 9.60+2.91 9.20+£1.97 0.02°
post 12.45+2.56 10.68+1.74
changes 2.85+1.27 1.48+1.17
p <0.001* <0.001*
Plantarflexors (Nm)
pre 21.78+7.47 21.43+£6.03 <0.001"
post 30.51+6.87 25.02+£4.34
changes 8.73+2.58 3.59+3.20
p <0.001* 0.01*
Mean£SD.

*Within-group change from pre to post intervention, ‘Between-group compari-
son on the change from pre to post intervention.
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Table 3. Comparison of pre and post training outcome measures of

balance ability within and between groups (N=20)
Cryotherapy group ~ Control group
(n=10) (n=10)
Velocity average (cm/s)
pre 2.66+0.47 2.61+0.51 0.90
post 2.50+£0.54 2.44+0.65
changes -0.17+£0.17 -0.18+0.19
p 0.01* 0.02*
Path length (cm)
pre 79.67+£14.45 77441479 0.76
post 74.68+16.49 71.86+15.94
changes -4.99+5.12 -5.58+3.16
p 0.01* <0.001*
Area 95 % COP (cm?)
pre 3.16+1.34 3.16+1.10 0.06
post 2.15+£1.28 2.70+0.93
changes -1.01+£0.73 -0.46+0.42
p <0.001* 0.01*
Weight distribution (%)
Affected side
pre 4557+2.05 46.61+£2.50 0.01"
post 48.42+1.72 47.39+1.34
changes 2.84+138 0.78+1.83
p <0.001* 0.21
FTSST (s)
pre 17.76+4.19 15.10£5.15 0.03'
post 15.01£3.05 1442+527
changes -2.75+2.38 -0.67+1.39
p 0.01* 0.16

Mean+SD, FTSST: Five times sit to stand test,
*Within-group change from pre to post intervention, ‘Between-group compari-
son on the change from pre to post intervention.

% o5 e), 95t Facelol 4 A A} el wste] 3] 3 BASHA
0= folabA Pt rHp<005) 2 2wl A FH LA RS
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