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Comparison of Muscle Activations on Knee Joint Forms
and Walker Types in Cerebral Palsy of Spastic Diplegia

So-Youn Ahn, PT, PhD

Department of Physical Therapy, Catholic University of Pusan

<Abstract>

Purpose : The purpose of this study is to compare muscle activations of neck, trunk and leg in cerebral palsy
of spastic diplegia with genu recurvatum and knee flexion contracture, when using anterior and posterior
walkers.

Methods : We selected 21 cerebral palsy and received the written consent to participate in this study. The
inclusion criteria for participation required patients to have spastic diplegic CP; to be between 3~6 years of
age, to have a GMFCS 1III grade, to have no botulinum toxin injection and orthopedics surgery within before
six months starting the study. Measurements of muscle activities (sternocleidomastoid, splenius capitis, rectus
abdominis, erector spinea, gluteus maximus, rectus femoris, medial hamstring and calf muscles) were evaluated
anterior and posterior walker ambulations. Statistical evaluation of these data were accomplished by utilizing the
paired t-test and independent t-test by SPSS 20.0 program. Significance level was set at p<.05.

Results : The following results were obtained. There was significant difference on muscle activation of neck,
trunk and legs(soleus except) in anterior and posterior walkers. There was no significant difference in muscle
activation of neck but significant difference in muscle activation of trunk, legs between genu recurvatum and
knee flexion contracture(rectus abdominis, medial hamstring when using anterior walker, rectus abdominis,
erector spinea, gluteus maximus, medial hamstring when using posterior walker).

Conclusion : The conclusion of this study is the different knee joint forms would have different effect on

muscle activation of trunk and legs while cerebral palsy of spastic diplegic ambulated with anterior walker and
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posterior walker.

Key Words : Walker, Muscle activation, Cerebral palsy, Spastic Dipelgia
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Variables Genu recurvatum(n=9) Knee flexion(n=12) Total(n=21)
Gender Male 5(23.8)" 6(28.6) 11(52.4)
Female 4(19.0) 6(28.6) 11(52.4)

Age(years) 4.89+.90 4.08+.99 4.43+1.03

Height(cm) 96.14+6.49 90.57+8.71 92.96+8.16

Body weight(kg) 13.49+2.86 13.71+£3.33 13.62+3.06

* Frequency(%), " Mean=SD
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unit: %MVIC

Genu recurvatum(n=9)

Knee flexion(n=11)

Variables Mean+SD t-value p Mean+SD t-value p t-value P
Neck
ant. 12.47+91 13.38+1.21 -1.803 .087
SCM 3.932 .004* 5.888 .000*
post. 10.43£1.13 11.39+1.79 -1.402 177
ant. 15.62+1.61 14.49+1.11 1.904 072
SC -6.841 .000* -5.792 .000*
post. 17.53+1.41 16.46+1.55 1.638 118
Trunk
ant. 13.70£1.65 16.09+3.27 -2.188 .043*
RA 8.785 .000* 8.800 .000*
post. 7.24+1.06 12.96+3.52 -5.321 .000*
ant. 24.36+1.55 23.20+£3.74 .870 395
ES -9.802 .000* -4.886 .000*
post. 34.80+2.41 31.09+3.18 2.920 .009*
Legs
ant. 18.17+£1.30 17.36+2.80 .888 388
GM 12.107  .000* 3.153 .009*
post. 12.19+1.08 14.85+2.32 -3.502 .003*
ant. 21.4441.47 19.53+£2.93 1.789 .090
RF 4.994 .001* 3.072 .011*
post. 18.06+1.23 17.60+3.17 459 .653
ant. 29.95+1.77 33.48+2.32 -3.799 .001*
MH -5.724 .000* -6.678 .000*
post. 32.63+1.98 35.64+2.23 -3.200 .005%*
ant. 18.20+2.16 18.8542.65 -.600 .556
Soleus -1.829 .105 -.158 877
post. 18.78+1.77 18.914£3.24 -.109 914
* P <05

Note : SCM, Sternocleidomastoid; SC, Splenius Capitis; RA, Rectus Abdominus;
ES, Erector Spinae; GM, Gluteus Maximus; RF, Rectus Femoris;

MH, Medial Hamstring; Soleus, Soleus muscles

ant., Guardian walker; post., Kaye posture control walker
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