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Abstract

Objective: To explore time-frequency changes of electromyography (EMG) signals of the deep multifidus (DM)
at the level of fourth lumbar vertebrac (L4) using the surface electromyography system and fine-wire electrodes
in patients with chronic low back pain (cLBP).

Method: Twenty-two patients with chronic low back pain (male, 10, female, 12) and thirty healthy controls
(male, 15, female, 15) were recruited. To study the DM, nylon coated 12cm long and 0.16mm in diameter fine-
wire electrodes with Smm nude tip were inserted into DM via a hypodermic needle(25 gauge,60mm long).
EMG signals of maximum isometric voluntary contraction of the DM were collected. The data were analyzed
with independent samples t-test to compare time-frequency changes of EMG activity of the lumbar multifidus.
Result: Compared with healthy controls,cLBP group showed significant decrease in AEMG and RMS(P<0.001),
but increased in MF and MPF (P<0.05). Significant differences of time-domain parameters were found between
bilateral DM of both groups (P<0.05). There were also statistically significant differences between the two
groups in MF slope (MFs) and MPF slope (MPFs), where cLBP group demonstrated higher value than healthy
control group (P=0.001/0.001).

Conclusion: The findings reveal that cLBP alters the neuromuscular activation patterns of the DM, lowers its
recruit ability and increases its endurance.
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