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Efficacy of muscle strength and knee joint control trainings on genu
recurvatum and low limbs function in stroke patients
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[ Abstract] Objective To investigate the effect of lower-extremity strength training and knee joint control training on
genu recurvatum and function of lower limbs in the stroke patients. Methods According to our inclusion and exclusion
criteria, 15 subjects at an average age of 54.3 years were selected in this study. They were randomly divided into treatment
group (n=8) and control group (n=7). Conventional rehabilitation training was given to the both groups, and the resistance
training of quadriceps femoris and hamstrings as well as the knee joint control training were performed on the treatment
group additionally. The degree of genu recurvatum, the score of Fugl-Mayer motor assessment (FMA), modified Ashworth
scale (MAS) for grading spasticity, maximum walking speed of 10m, mean of step length, maximum isometric strength of
quadriceps femoris and hamstrings were measured in the 2 groups before and 6 weeks after training. The results were
compared between the 2 groups. Results After 6 weeks’ training, the treatment group had the degree of genu recurvatum
decreased by 8.1° (correct rate accounting for 68%, P < 0.01), FMA score increased by 14.43, the MAS decreased by 1 grade
in average ( better than the control group, P < 0.05), and the maximum walking speed in 10m increased by 19.19m/min and
the mean step length elevated by 14.11 compared with the control group (P < 0.01). The strengthes of quadriceps femoris
and hanmstrings were increased by 48.26% and 48.08% respectively (P < 0.05) in the treatment group, significantly
improved compared with the control group (P < 0.01). Conclusion Strengthening the training in quadriceps femoris and
hamstrings as well as knee joint control training improves the state of genu recurvatum, and is helpful to the activities of the
lower limbs in the stroke patients.
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Table 1 Comparision of general clinical data between
two groups
Treatment gou Control grou
Item (n= 8)9 P (n= % P
Gender(male/female, n/n) 6/2 4/3
Age(years, x+ts) 55.88 + 4.05 54.43 + 3.36
Cerebral infarction (n) 4 3
Left/right (n/n) 2/3 0/2
Cerebral hemorrhage 4 4
Left/right, (n/n) 1/2 1/4
MMSE(x +s) 29.34+0.72 29.63 £ 0.54

MMSE: Mini-Mental-Status Examination
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Table 2 Comparision of genu recurvatum degrees between two
groups before and after treatment
(xxs)
Group n Before treatment After treatment
Treatment 8 11.83 +0.88 3.76 +1.82"#
Control 7 12.01 +0.82 6.46 +0.95"

Compared with before treatment, “P < 0.01; compared with Control
group, P <0.01
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Table 3 Comparison of FMA and MAS between two groups before and after treatment (xxs)
FMA score MAS
Group n
Before treatment After treatment Before treatment After treatment
Treatment 8 12.71 + 1.50 27.14 £1.35™ 2.57+0.79 1.57 £0.79"
Control 7 13.14 +1.35 19.00 £ 1.29 2.43 £0.54 2.11+0.51
t value 0.564 13.105 0.397 2.087
P value 0.583 0.000 0.698 0.025

FMA: Fugl-Meyer Motor Assessment; MAS: Modified Ashworth Scale for Grading Spasticity. Compared with control group, P < 0.05,

P <0.01

F4 BMEBBRTAREXRTITEERTEHSKIER
Table 4 Comparision of maximum walking speed and average step length between two groups before and after treatment

(xxs)
Group 0 Maximum walking speed (m/min) Average step length (cm)
Before treatment After treatment Before treatment After treatment
Treatment 8 22.75 £ 1.05 41.94+1.78" 25.89 +0.91 40.00 + 1.50™
Control 7 22.34 £1.22 35.41+1.99 25.96 + 1.04 34.03 + 0.65
t value 0.695 0.138 10.197
P value 0.499 0.892 0.000

Compared with control group, P < 0.01
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Figure 1 Comparison of muscle strength between treatment group
and control group before and after treatment
TG: treatment group; CG: control group. Compared with before treatment,
"P < 0.05, "P < 0.01; compared with CG, *P < 0.01
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