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The Effects of Cl Technique in PNF on the Muscle Activity, Fatigue, and Balance in Hemiplegic Patients.

SangKu Ji, PT, MS; Moon-Hwan Lee, PT, PhD1; Myung-Kyun Kim, PT, MS; Hye-Jin Jun, PT, MS; ChangRyeol Lee, PT, MS?

Department of Physical Therapy, Eulji Medical Center; 1Department of Physical Therapy, International University of Korea;
2De;oartment of Physical Therapy, Youngdong University

Purpose: The purpose of this study was to investigate the effects of a combination of isotonic (CI) technique on the
balance, muscle fatigue and muscle activities of the quadriceps muscle in the paretic leg of hemiplegic patients.

Method: All the subjects received a combined isotonic technique of proprioceptive neuromuscular facilitation (PNF) for
about 30 minutes 3 times per week for 6 weeks. The root mean square (RMS) and mid frequency (MF) were recorded
by surface electromyography (EMG)(EMG/EP system, OXFORD Medelec, UK) during maximal voluntary isometric
contractions (MVIC). The balance ability was measured by a balance system (BIODEX, USA).

Result: The RMS of the quadriceps muscle at posttreatment was significantly increased compared to that at pre-
treatment (p<0.05). Yet there was no significant difference among the three muscles. There were no significant
difference in the MF of the vastus lateralis and rectus femoris between pre- and posttreatment, but the MF of the
vastus medialis was significantly decreased (p<0.05). There was a significant difference in the vastus medialis and
lateralis between pre- and posttreatment (p<0.05). Moreover, the overall stability index at posttreatment was
significantly decreased compared to that at pre-treatment (p<0.05). But there was no significant difference between the
anterior/posterior and medial/lateral stability indexes.

Conclusion: The results of this study indicated that a Cl technique of PNF had an effect to improve the balance and
muscle activity in hemiplegic patients.

Keywords: Balance activity, Combination of isotonic, Muscle activation, Proprioceptive neuromuscular facilitation
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Application Method of Combination of Isotonic in PNF technique. Concentric contraction
(A) and Co-contraction (B) and Eccentric contraction (A) of quadriceps femoris muscle.
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Table 1. General characteristics of the subjects

(;:ies) Ii:ﬁ;lt \x;::;ht T;};f:k:f Ai:";:;:zed Time since stroke (mon)

1 M 48 175 77 Hem. Rt. 23

2 M 55 168 60 Isch. Lt 28

3 M 60 159 53 Isch. Rt. 16

4 F 48 162 56 Isch. Le. 19

5 F 51 160 62 Hem. Lt 27

6 M 57 167 68 Isch. Re. 21

7 M 57 170 65 Isch. Lt 25

8 F 42 154 51 Isch. Lt. 18

9 M 45 174 72 Hem. Re. 15

10 F 54 163 61 Isch. Lt. 17

11 F 39 161 63 Hem. Re. 27

12 M 43 165 62 Hem. Rt. 24

13 M 40 169 71 Hem. Re. 20

14 F 37 155 54 Isch. Re. 22

Mean 48.29 164.43 62.50 21.57
(SD) (7.52) (6.45) (7.62) (4.27)
Hem: hemorrhage, Isch: ischemia
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Table 2. The effect of PNF technique on the muscle activities between pre and post application

Pre Post
t df P
Mean+SD Mean+SD
VMO 132.21+37.98 148.79+52.00 3.00 13 0.01*
Muscle VL 111.86+12.87 118.14+13.78 4.17 13 0.00**
activities (1V)
90.93+27.89 105.21+29.76 2.19 13 0.04*
VMO 78.87+9.07 74.65+8.03 2.93 13 0.01*
Muscle VL 84.31+10.69 87.02+9.64 121 13 0.24
fatigue (Hz)
94.95+15.53 91.19+17.66 1.58 13 0.13
OVERALL 5.34+1.91 4.23+1.65 744 13 0.00%*
Zﬂ;‘ef) A/P 3.58+0.79 2.99+1.07 2.88 13 0.01*
MI/L 3.67+2.04 3.09+1.61 3.24 13 0.00**

*p<0.05, **p<0.01
VMO: vastus medialis oblique, VL: vastus lateralis, RF: rectus femoris, OVERALL: overall stability index, A/P: anteroposterior stability
index, M/L: mediolateral stability index
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Changes in pre and post difference of muscle
activity, muscle fatigue, and balance aofter the application

of PNF (Unit: %)
Pre-post difference
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Mean+SD
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VMO: vastus medialis oblique, VL: vastus lateralis, RF: rectus femoris, A/P:
anteroposterior stability index, M/L: mediolateral stability index
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