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2-1 SLR (degree) 

 Pre  Post ANOVA 

LSSR 75.4±9.2 87.4±9.5**,†† 
F = 59.29 

p < .01 
sham 78.6±12.9 80.3±12.2 

control 71.9±12.3 76.5±11.9 

n=18 (mean ± SD) 

**p < .01 (LSSR vs. sham) 

††p < .01 (LSSR vs. control) 

 

 

2-2 SLR (degree) 

 Pre  Post ANOVA 

LSSR 70.8±11.3 82.9±8.2**,†† 
F = 18.15 

p < .01 
sham 78.9±11.8 79.6±12.0 

control 76.2±10.5 76.6±10.5 

n=18 (mean ± SD) 

**p < .01 (LSSR vs. sham) 

††p < .01 (LSSR vs. control) 

 

 

2-3  (cm) 

 Pre  Post ANOVA 

LSSR 2.24±9.7 5.3±9.3** F = 9.04 

p < .01 sham 1.5±8.2 2.3±7.6 

n=18 (mean ± SD) 

**p < .01 (LSSR vs. sham) 
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2 lumbar segmental sustained rotation: LSSR
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11-13)

SLR SLR

SLR
14)  

3)

mobilization

manipulation 100 200N
4, 15) 3.7 7.1 Nm

16)



33 
 

general rotation

SLR LSSR

 

 

 

1 LSSR

2 LSSR

 

 

 

 

LSSR 1 5N 2 10N 3 15N 4

sham 5 5 1

5 1 LSSR

1 3 LSSR

S1 L5 10

1 Sham L5/S1 10

SLR

 

SLR MJ-1, 

T.K.K.5112

L5/S1 LSSR 3 3

USL06-H5-500N full scale 1%

C 19mm

4mm 5mm 3-1



34 
 

1mm 30mm 30mm  

 

 

 

 

 

 

 

 

 

 

3-1  3  

 

  

30 17 13 19-34

BMI ± 166.8±8.8 cm 56.9±6.5 

kg BMI 20.1±1.7 kg/m2

12

R1007  

 

 

  

SLR

3-2 P1

19mm 

4mm 

19mm 



35 
 

3-3  

L5/S1 L5

L5 S1

1mm L5/S1

3-4 x y z  

5N 10N 15N 10

SLR 2

30  

 

3-2 SLR  



36 
 

 
 

 
3-3  



37 
 

 

3-4  3 LSSR  

 

Sham  

10 Sham L5/S1

LSSR

sham general rotation

SLR 2

30  

 

 

LSSR general rotation

SLR 2

SLR 2 30 . 

 

 

SLR 1 5N 2 10N 3 15N 4 sham



38 
 

5 5 pre/post 2

Tukey-HSD

5% SPSS for Windows ver. 21  

 

LSSR  

in vitro

Kirschner wire 4, 17-20) in vitro

21) 16, 22)

3.7 7.1Nm
16)

general rotation
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2, 27-28) Manipulation cracking

LSSR 2°

Manipulation

LSSR

5 15N  

 

  

LSSR SLR  

SLR sham

F(4 ,1 ) = 34.07, p < .01 3-1 Tukey-HSD

5N 10N 15N sham SLR

5N: p < .05; 10N 15N: p < .01 5N 10N 15N SLR

p < .01 10N 15N

3-5 LSSR SLR 5N, 10N, 15N

sham sham

post SLR  

Tukey-HSD 5N 10N 15N sham

SLR 5N 10N 15N SLR

10N 15N
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3-1 SLR (cm) 

 Pre  Post ANOVA 

5N 70.7±10.5 75.6±10.5* 

F =34.07 

p < .01 

10N 71.4±12.8 79.6±12.8**,†† 

15N 70.2±11.3 79.8±11.7**,†† 

sham 72.7±11.2 72.6±11.4 

control 71.1±11.4 72.5±9.9 

n=30 (mean ± SD) 

*p < .05 (5N vs. sham, control), **p < .01 (10N, 15N vs. sham, control) 

††p < .01 (5N vs. 10N, 15N) 

 

 

3-5 SLR  

*p < .05, **p < .01, n.s. : not significant 

 



41 
 

LSSR SLR  

sham

F(4 ,1 ) = 22.9, p < .01 3-2 LSSR SLR

5N, 10N, 15N sham

sham post SLR  

Tukey-HSD 10N 15N sham

SLR p < .01 5N sham

3-6 5N 10N 15N

SLR 10N: p < .05; 15N: p < .01 10N 15N

3-6   

 

3-2 SLR                        (cm) 

 Pre  Post ANOVA 

5N 70.6±12.4 74.5±10.4* 

F =22.9 

p < .01 

10N 70.3±12.8 78.2±12.6** 

15N 70.4±11.4 78.7±13.9** 

sham 72.1±12.0 72.4±12.1 

control 70.8±12.4 72.1±11.6 

n=30 (mean ±SD) 

*p < .05 (5N vs. 10N), **p < .01 (10N, 15N vs. sham, control) 
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3-6 SLR  

*p < .05, **p < .01, n.s. : not significant 

 

LSSR   

LSSR 5N, 10N, 15N

sham F(4 , 1) = 5.60, p < .01

3-7 5 /sham/ pre/post

Tukey-HSD 5

2 3-3   
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3-7  

 

 

 

3-3 (cm) 

 Pre  Post ANOVA 

5N 39.8±10.0 41.9±10.2 

F =5.60 

P < .01 

10N 39.5±10.0 42.1±10.2 

15N 39.4±11.1 42.0±10.6 

sham 40.1±10.7 40.8±11.1 

control 40.1±10.3 41.1±10.4 

n=30 (mean ± SD) 
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LSSR SLR  

inclinometer P1 SLR

ICC: r = 0.96 29-30)
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