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ABSTRACT  Objective: To observe the effects of rolling manipulation with different durations on lumbodorsal electromyographic (EMG )
signals in patients with lumbar muscle strain( LMS) . Methods ; Seventy-five patients with LMS were enrolled in the study and were random-

ly divided into 3 groups,25 cases in each group. The patients were treated with rolling manipulation 138 times in a minute along the
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lumbodorsal bladder meridian of Foot-Taiyang, that was to say bilateral erector spinae muscle ( ESM ) and quadratus lumborum muscle
(QLM) ) ,for 5 minutes( short time group) ,10 minutes( medium time group ) and 15 minutes( long time group ) respectively. The front-swing
vertical force and back-swing vertical force of the manipulation were 50 —70 N and 20 —40 N respectively. All patients in the 3 groups were
treated three times a week for consecutive 2 weeks. The surface EMG signals of bilateral ESM and QLM were collected by using surface
electromyography before the treatment and after the last treatment respectively, and the surface EMG signal frequencies were compared
among the 3 groups. Results: Four patients in short time group,3 cases in medium time group and 2 cases in long time group dropped out of
the trial for unwilling to continue the trial ,while 1 patient in medium time group and 2 cases in long time group dropped out for failing to be
treated as required. There was no statistical difference in surface EMG signal frequencies of left ESM,right ESM, left QLM and right QLM
among the 3 groups before the treatment and after the last treatment respectively ( pretreatment: H =2. 611, P =0.271;H =3. 417,P =
0.181;H=1.934,P =0.380;H =2.440,P =0. 295 ; after the last treatment: H =5. 805,P =0. 055;H =3. 159,P =0. 206 ; H =3. 530,P =
0.171;H =2.511,P =0. 285) . Furthermore, the differences in surface EMG signal frequencies of left ESM and right ESM between pre-
treatment and post-treatment were not statistically significant in the 3 groups(left ESM:Z =0.243,P =0.808;Z = - 1.234,P =0. 217;
Z=-0.295,P=0.768;right ESM:Z =0.678,P =0.498;7Z=1.443,P=0.149;Z = -0.280,P =0.779) ,and the differences in surface
EMG signal frequencies of left QLM and right QLM between pre-treatment and post-treatment were not statistically significant in short time
group and long time group(left QLM :Z =0. 000,P =1.000;Z = —0.653,P =0.513;right QLM.Z =0. 608 ,P =0.543;Z = -0.591,P =
0.555) ,while the surface EMG signal frequencies of left QLM and right QLM increased after the last treatment compared to pre-treatment
in medium time group (left QLM (77.2,23.6)vs(86.7,31.1)Hz,Z = -2.240,P =0. 025 ;right QLM (81.3,29.9)vs(81.3,32.5)Hz,
7 = -2.833,P =0.005). Conclusion ; The optimal duration of rolling manipulation is 10 minutes for improving local muscle fatigue of
LMS patients, with front-swing vertical force ,back-swing vertical force and frequency as 50 —70 N,20 —40 N and 138 times/minute respec-
tively.
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