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— Abstract -

Dynamic Electromyographic Activities of Lower Extremity Muscles
in Patients with Osteoarthritis of the Knees

Kil-Byung Lim, M.D., Hong-Jae Lee, M.D., Sung-Joo Joo, M.D., Ji-Won Chai"

Department of Rehabilitation Medicine, College of Medicine, Inje University,

, 2004.

Institute of Sports Rehabilitation, Inje University"”

Objective: To investigate the characteristics of electromyographic activities in individuals with knee

osteoarthritis using dynamic electromyography (dEMG)

Method: dEMG activities of eight muscles of lower extremities in 15 patients and 16 healthy controls

were measured during walking. dEMG activities were divided according to four phases of a gait cycle
(Phase 1, heel strike - foot flat; Phase 2, foot flat - toe off; Phase 3, toe off - midswinig; Phase 4,
midswing - terminal swing). Duration of each phase to duration of one gait cycle (%) and normalized

integrated electromyography (NIEMG) of each muscle (%) were compared between patients and controls.

Results: Patients showed longer duration of phase 2 and shorter duration of phase 3 than controls

(p<0.05). The NIEMGs of vastus medialis and those of peroneus longus during phase 1 were smaller and

larger, respectively, in patients than in controls (p<0.05). The NIEMGs of tibialis anterior during phase 3

and those of medial gastrocnemius during phase 4 were larger and smaller, respectively, in patients than

in controls (p<0.05).

Conclusion: Duration of gait cycle and dEMG activities of the lower extremities of the individuals with

knee osteoarthritis were different from those of healthy subjects.
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Fig. 1. Surface EMG recording of the 6 muscles in the right
lower limb is conducted with synchronization of video-

assisted recording of walking.
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Fig. 2. Raw surface EMG tracing from the 6 muscles in the

right Jower limb during walking is divided into 4 phases
according to gait cycle marked by 5 flags (1st; heel
strike, 2nd; foot flat, 3rd; toe off, 4th; midswing, 5th;
heel strike).

Table 1. General Characteristics of Subjects
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BAE-4-L Window£ SPSS 10.0 versions o] &
e AT zee By dAd 2847
““1"?—:%34 B3 oA 8l 259 BF HE IAx g

< independent t-test& AHE3l] ¥lw B4t
4 3

1. GRCHAe] kA 5

B HE AL 62.04, HF AFL 62.6
kg, BT AL 155.9 cmelen iz Ha @
H& 5894, HH AFL 57.3 kg, ¥ AFL

155.5 cme]AtHTable 1).
2. 23 CiAlYH AQA|ZIC| H| W

Al 171 AN 19.6%, HZTFL 28.4%2 8
Aol A B/ AZFE PO (p=0.056), ZAHLE
R e &3ith A 271 SAFAA 40.2%, HZ
ZANAM 22.7%2 BARTAA duidA ZAU
(p<0.05). Al 371& BAEAA 18.0%, tlZFA
21.1%2 BAZAA uidA &%kow (p0.05), A
X BATH d2Te] Aolg Holx| sttt
2171 Al 9} J7h7) Azhle @AFE Q2T A
old zte]& Ko)A] etth(Table 2).

Patient group (n=15)

Control group (n=16)

Age (yr) 620+45 589+79
Height (cm) 1559+59 1555+5.6
Weight (kg) 62.6+74 57.3+7.1

Values are mean + standard deviation.

Table 2. Comparison of Relative Duration of Each Phase between Patient Group and Control Group (%)

Patient group (n=15)

Control group (n=16)

Phase 1 19.6+8.1 2841190
Phase 2 402+6.7% 2274137
Phase 3 18.0+5.8* 279+157
Phase 4 233£73 243+74
Stance phase 59.6+9.7 582+58
Swing phase 404197 417+58

Values are mean + standard deviation. *p<0.05
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Fig. 3. Comparison of NIEMG (%) of the vastus medialis
between patient group and control group according to

the phase of gait cycle. ¥*p<0.05
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Fig. 5. Comparison of NIEMG (%) of the tibialis anterior
between patient group and control group according to

the phase of gait cycle. *p<0.05
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Fig. 4. Comparison of NIEMG (%) of the peroneus longus
between patient group and control group according to

the phase of gait cycle. *p<0.05
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Fig. 6. Comparison of NIEMG (%) of the medial gastrocne-
mius between patient group and control group according

to the phase of gait cycle. *p<0.05
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Fig. 7. Comparison of NIEMG (%) of the biceps femoris
between patient group and control group according to

the phase of gait cycle.
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Fig. 9. Comparison of NIEMG (%) of the adductor longus
between patient group and control group according to

the phase of gait cycle.
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Fig. 8. Comparison of NIEMG (%) of the vastus lateralis
between patient group and control group according to

the phase of gait cycle.
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Fig. 10. Comparison of NIEMG (%) of the lateral gastrocne-
mius between patient group and control group accord-

ing to the phase of gait cycle.
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