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Effect of different lumbar vertebrae pulling method on intradiscal pressure Liu Qiang” , Zhang Jun,Zhang
Hui,Qiao Jie. * Shenyang Sport University ,Shenyang 110101, Liaoning , China

ABSTRACT Objective:To test the effect of different pulling methods on intradiscal pressure and explore the mechanisms of action of
pulling method in the treatment of intervertebral disc degeneration disease. Methods : Lumbosacral spine were cut out from 12 fresh moist
cadavers,and the vertebral body of L, ,L,,S, and S, were embeded and the vertebral body of L, — L were exposed. Micro pressure sensors
were implanted into the intervertebral discs of Ly _,,L,_5 and LsS, ,and were connected to the pressure test data acquisition system. The in-
tradiscal pressures of L;_, ,L,_s and LsS, in different body posture and different load. Then the lumbar vertebrae specimens were fixed to
BOSE dynamic/static materials testing machine ,and torque and angle were regulated through WinTest software. After that the programs were
written and four different loading pulling methods were simulated. Circulation pretreatment of loading and unloading were performed for 2
times before the formal test was carried on. The baseline values of intradiscal pressure of L, _,,L, s and LS, were measured and the in-
tradiscal pressure values were measured after restoration by pulling method. The intradiscal pressure and rotation angles of L, ,,L, 5 and
LS, were measured in preload phase(7.5Nm)and pulling phase(25Nm) . Results ; There was statistical difference in the baseline values of
intradiscal pressure between 4 different load pulling methods (0.2589 +/-0. 1256,0. 1757 +/-0.0970,0. 0522 +/- 0. 0645 ,0. 0348 +/—
0.0472 MPa,F =17. 140, P =0. 000; 1. 0844 +/- 0. 2180,0. 7119 +/— 0. 2841,0. 1599 +/— 0. 1243,0. 0944 +/- 0. 0627 MPa, F =
72.159,P =0.000;0. 4407 +/-0. 1691 ,0. 2843 +/-0. 1154,0. 0684 +/-0. 0653 ,0. 0458 +/—0.0490 MPa,F =34.805,P =0.000). Fur-
ther pairwise comparison in baseline values of L, _, intradiscal pressure showed that( 1) there was no statistical difference between —500 N
load group and —300 N load group(P =0.386);(2) —=500 N load group surpassed O N load group and +100 N load group(P =0. 001,
P=0.000);(3) —=300 N load group surpassed O N load group and +100 N load group(P =0.009,P =0.002) ; (4) there was no statisti-
cal difference between 0 N load group and + 100 N load group (P =0.968). Further pairwise comparison in baseline values of L,_; in-
tradiscal pressure showed that(1) —500 N load group surpassed —300 N,0 N and + 100 N load groups( P =0.010,P =0.000,P =
0.000) ;(2) =300 N load group surpassed O N load group and + 100 N load group(P =0.000,P =0.000) ; (3) there was no statistical
difference between O N load group and + 100 N load group( P =0.507). Further pairwise comparison in baseline values of LsS, intradiscal
pressure showed that( 1) there was no statistical difference between —500 N load group and —300 N load group(P =0.087) ;(2) —500 N
load group surpassed 0 N load group and + 100 N load group(P =0.000,P =0.000) ;(3) —300 N load group surpassed 0 N load group
and +100 N load group(P =0.000,P =0.000) ; (4) there was no statistical difference between 0 N load group and + 100 N load group
(P =0.909). Further pairwise comparison in baseline values of intradiscal pressure within —500 N load group showed that(1)L,_, disc
was inferior to I,_s disc and LsS; disc(P =0.000,P =0.021) ;(2)L,_s disc surpassed LsS, disc(P =0.000). Further pairwise compari-
son in baseline values of intradiscal pressure within O N load group showed that(1)L,_, disc was inferior to L, _s disc and LsS, disc(P =
0.000,P =0.048) ; (2)L,_s disc surpassed LsS, disc(P =0.000). There was no statistical difference between the intradiscal pressure
baseline values and intradiscal pressure values measured after restoration by pulling method in the load of —500 N, —300 N,0 N and
+100 N for L, _,,L, 5 and LS, disc(0.2589 +/—0. 1256 vs 0. 2659 +/—-0. 1238 MPa,: = —0.223,P =0. 828;1. 0844 +/- 0. 2180 vs
1.0444 +/-0.2807 MPa,z =0. 409, P =0. 690;0. 4407 +/— 0. 1691 vs 0. 5155 +/- 0. 3420 MPa,t = - 0. 633,P =0. 539;0. 1757 +/-
0.0970 vs 0.1747 +/-0.0966 MPa,: =0. 207,P =0. 839;0. 7119 +/- 0. 2841 vs 0. 7128 +/- 0. 2647 MPa,: = - 0. 010,P =0.992;
0.2843 +/-0.1154 vs 0.3469 +/-0.2551 MPa,is = —-0. 880,P =0.398;0. 0522 +/-0.0645 vs 0. 0495 +/-0. 0623 MPa,t =0. 367,P =
0.720;0. 1599 +/-0. 1243 vs 0. 1404 +/-0. 1249 MPa,t =0. 500,P =0. 627 ;0. 0684 +/-0. 0653 vs 0. 0603 +/—0.0651 MPa,s =0. 609,
P =0.555;0.0348 +/-0.0472 vs 0. 0346 +/-0. 0484 MPa,t =0. 042,P =0.967;0. 0944 +/-0. 0627 vs 0. 1003 +/-0. 0731 MPa,: =
-0.314,P =0.760;0.0458 +/-0.0490 vs 0.0575 +/-0.0443 MPa,t =0. 204,P =0.842). The lumbar vertebras rotation angles of pull
phase(25 Nm) were greater than that of preload phase(7.5 Nm) (19.5692 +/-0. 6969 vs 14.6475 +/—0. 6471 degrees,t = —40. 694 ,P =
0.000) . Intradiscal pressure values of L, _, of pull phase(25 Nm)were higher than that of preload phase(7.5 Nm) in the load of 0 N and
+100 N(0.1168 +/-0. 1153 vs 0. 1020 +/- 0. 1091 MPa,: =3.902,P =0.002;0. 0879 +/- 0. 1107 vs 0. 0746 +/— 0. 0962 MPa,: =
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2.678,P =0.022). There was no statistical difference in the intradiscal pressure values between pull phase (25 Nm) and preload phase
(7.5 Nm)for L, _, disc in the load of —500 N and -300 N(O0.3718 +/-0.2774 vs 0. 3228 +/-0. 1929 MPa,: =1. 704,P =0. 116;
0.2916 +/-0.2333 vs 0.2379 +/-0. 1649 MPa,t = 1. 982,P =0. 073). Intradiscal pressure values of L, s of pull phase (25 Nm) were
higher than that of preload phase(7.5 Nm) in the load of —500, —300 and 0 N(1. 1551 +/-0.3425 vs 1.0779 +/-0. 3203 MPa,: =
2.211,P =0.049;0. 8840 +/- 0. 3533 vs 0. 7839 +/- 0. 3563 MPa,t =2. 844, P =0.016;0. 3992 +/- 0. 2088 vs 0. 3305 +/- 0. 2081
MPa,t =7.088,P =0.000) There was no statistical difference in the intradiscal pressure values between pull phase (25 Nm) and preload
phase(7.5 Nm)for L, _5 disc in the load of +100 N(0.2765 +/-0.2116 vs 0.2639 +/-0.2197 MPa,: =0. 207,P =0. 840) . Intradiscal
pressure values of LS, disc of pull phase (25 Nm) were higher than that of preload phase(7.5 Nm)in the load of -500, —300,0 and
+100 N(0.6980 +/-0.4896 vs 0. 6245 +/—0. 4450 MPa,: =3. 585,P =0. 004;0. 5212 +/—- 0. 4434 vs 0. 4599 +/-0.4033 MPa,: =
3.023,P =0.012;0.3186 +/- 0. 2749 vs 0. 2650 +/- 0. 2534 MPa,¢ =3. 975, P =0.002;0. 2252 +/- 0. 2396 vs 0. 1786 +/- 0. 1945
MPa,t =3.158,P =0.009). The intradiscal pressure difference was positively correlated to the difference of lumbar vertebras rotation an-
gles between preload phase and pull phase(r =0.919,P =0.000). Conclusion ; People have high-to-low intradiscal pressures in L, _5,LsS,
and L, _, in turn whether at the sitting position or at the supine position. The intradiscal pressure changes significantly at the moment of pul-
ling,and it is influenced by body position and loads. Therefore ,the degenerative intervertebral discs can be treated by different pulling meth-
ods in clinic according to the segments of lumbar vertebrae. Although the intradiscal pressure increases at the moment of lumbar vertebrae
pulling , the range of motion of lumbar vertebrae increases at the same time,and it may be the mechanism of action of lumbar vertebrae pul-
ling method in the treatment of intervertebral disc degeneration disease.

Key words Lumbar vertebrae; Intervertebral disk; Intervertebral disc degeneration; Muscle tendon relax reduction; Pulling method;
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P1{H 0. 828 0. 690 0.539
Fz4 -300 N HEFAEAENEEZENREIENR
HEERNEEMILER MPa

MEIR] 2 HENR] 5 4 A8
K& Ly L, s LsS,

FLLRIRAS  0.1757 £0.0970  0.7119 £0.2841 0.2843 £0.1154
WPE N5 0.1747 £0.0966  0.7128 +0.2647 0.3469 =0.2551

FAf 0.207 -0.010 -0.880
P 0.839 0.992 0.398
x5 ONZEHARKBENEEZENREEMNS
HEENEERMIEER MPa
M) 4 HE [0 25 P9
%?‘E L3~4 L4~5 LSS]

FLIRES 0.0522 £0.0645 0.1599 +£0.1243  0.0684 +0. 0653
P N5 0.0495 £0.0623 0.1404 £0.1249 0.0603 +0. 0651

F6 +100 N HFEHAEBENEELZEMRNEEME
WEZNEENILER MPa
HE ] 3% HE B 2 PN R AR
RA L, L,_s LS,

FELRIRAS 0.0348 £0.0472 0.0944 +0.0627 0. 0458 +0. 0490
REFE NG 0.0346 £0.0484  0.1003 +0.0731  0.0575 +0.0443
FAl 0.042 -0.314 0.204
P1H 0.967 0.760 0.842
3.3 7.5 Nm B0 25 Nm R 3h#8 FEHERE 55

ERERENEENLE

3.3.1 7.5 Nm HUMZARF 25 Nm 352 50 AH EHE iE %
FEEM LA 25 Nm fRENAHIEMEER MEERF 7.5
N F50J11 28 A i@ 5% £ 2 (19. 5692° + 0. 6969°,
14.6475° +0.6471°,t = —40.694,P =0.000) ,

3.3.2 7.5 Nm WUz AHA 25 Nm 35z gl AHAE B 35 4
FEMM . 7£0 N Fl +100 N #47 F,25 Nm K 5h
A Ly HER BN B T 7.5 Nm HUIZAH ; 78 - 500
N #1-300 N Zkfaf & 25 Nm R 8hH Ly, HEH &N K
fH5 7.5 Nm FUMZAR Ly e B & N R L3, 22 5%
TGt L (K T) . 1 -500 N, =300 N #10 N %
fif 7,25 Nm S840 L, HERSENEMES T 7.5 Nm
FUINEAH s 7E + 100 N 28457 1,25 Nm 3040 L, _HEfE]
FENHEAES 7.5 Nm BUIMEAR L, s #E R &0 A L
B, ESIGH AR (F8), 7E -500 N, 300 N,
0 N, +100 N #fm 1,25 Nm 4 8hAH LsS, MR &M H
YT 7.5 Nm BUIMEA (£ 9) .

3.3.3 7.5 Nm BUMZRAF 25 Nm 4 sl HH 5 HE A
PR 25 I ME e fA R 220 6 R 7.5 Nm TIN5

F A 0.367 0.500 0. 609 125 Nm 3 Bl AH A HE B] 355 N He 22 55 M e 5% ) 13 22
P 0.720 0.627 0.555 ELEASE(r=0.919,P =0.000) ,
£z7 7.5 Nm FAnEEAEF 25 Nm 3Eh48E L, ,EEZNEERLLER MPa
4 FPERTIR IS Ly MR SN R (E
JI%(Nm) =
~500 N -300 N 0N +100 N
7.5 0.3228 +0. 1929 0.2379 +0. 1649 0.1020 +0. 1091 0. 0746 +0. 0962
25 0.3718 +0.2774 0.2916 +0.2333 0.1168 +0. 1153 0.0879 +0. 1107
i 1.704 1.982 3.902 2.678
P14 0.116 0.073 0.002 0.022
%8 7.5 Nm WifnZk#8%0 25 Nm R340 L, #EEEHNEENILE MPa
4 PRt Rk L, s MER BN R
J1%i(Nm) -
~500 N ~300 N 0N +100 N
7.5 1.0779 +0.3203 0.7839 +0. 3563 0.3305 +0.2081 0.2639 +0.2197
25 1.1551 0. 3425 0. 8840 +0.3533 0.3992 +0.2088 0.2765 +0.2116
i 2.211 2.844 7.088 0.207
P14 0.049 0.016 0.000 0. 840




- 16 «( 5% 016)

HEFE2014 £ 1 A%26 4% 1 1

&9 7.5 Nm B 25 Nm R348 LS, MEEENEEMLER MPa

4 PP IROL Ls Ly A ] 25 A R

I3 (Nm) ~500 N ~300 N 0N +100 N
7.5 0.6245 +0. 4450 0.4599 0. 4033 0.2650 +0. 2534 0.1786 +0. 1945
25 0.6980 +0. 4896 0.5212 +0. 4434 0.3186 +0. 2749 0.2252 +0. 2396
LA 3.585 3.023 3.975 3.158
P 0.004 0.012 0.002 0.009
4 7 it =300 N.0 N, +100 N)¥Jn]fifi LS, HE/a] 4% Py s B A]

RERZ AL S R E A 20, X2 —Fh i 20 20
N F A K395, BA WO R A7 K 5K S
FOREPE T T A A K AR o B S TR 2
JoT, A5 349 I3 45 1l ) 1 A b B SRR IR o L 7 g o I AR
&, BEAMEAZ 1 T pr R B2 i) AP ME R BN R38R o i
R I 7B T B, A T 28 9 TR 2% 1 35 PRI
X S IR AR PP 7 A= o Bt

ARSI 2 AL (4 PR R 1 B0, LA
FEAFEAN ] 19 B (5] 485 9 s 20 A1 R AE , 23 B B0 ZE A )
TR F AR AL, e 4 FhoAS ) 280 £ir 19 4502
PIVEH o ASSEER A5 R « A [l HE ] £ 0 N R (E AN ]
Toie S A o7 30 J2 EMO7 , HE ] 5% P AH B i BRI
Ly s >LsS, > 1y o XULHT L, s HEM] 8 5 &, 1
AN S AR BT A [R]85 R 5 Nachem-
son"* FRBFSE 45 A5 AL =2 Ab , Nachemson 7E 800 N i1
BT MK L, HERISE N N 0. 82 MPa, Ly, HE[R]
FENEH 0.67 MPa, L, JHEFENERT Ly 4.

R A TG IEME ] 428 R AT LR
HETRI 35N 7, 38 A ] 5 g, R 5 Hh g el gy s
AR GE ) 5 P AR B B G R IR SR A7 T
LT 6 HSHERR AR R AR S B et T
PO SUMEREAZ T B 5200, DA Ry 3 2 B e Tk ] LA
REMRAHER N R . ALIREE R R, Ly, L, 5 LS, 7E
-500 N, =300 N\O N, +100 N #far T, HE ] 5 N He 5k
BAH SPOE A7 JEHEM] 59 (B T8, 22 e ¥ e e it
SR XN EME R Ok A RHRGE B AT W EIR
A5TF FOME R 35 P9 TR IR B R AR s . (H BB 4
(RSB BIE TR 25 R W, e T 10 T (A% 4 s W)
Th, S MEHE B L LS, BN ) T B 2.

FEXPAS [R50 B HE ] 2, 4 FhBERL T /R AR
A, BMY AL G0 R E (0 N) F1EP 7 22 1 A 4
(+100 N) {5 Ly, HE ] 25 A He 9 18] T 5 5 A A7 5% Bt
2:( =500 N, - 300 N) FEM AL G RHR (0 N) fif
L, _SHENR] 3 A He 9% 18] T &5 T 4 A4l (- 500 N

FhE o X FRIRET X AN [T B HE [F) SR A2 AN R Bk
STl Ak R R[] 3 PN T e 198 AU A ] PR OEG Ry iA
X b
FEEAREAR I I ) T30 72 ME I 48 P T 198 ) B, 15
TEHETE SEE , 2 AT 1R AR M ME ] £ 9500 1 51 22 4L
il o PEAEDR 2 A 25 Nm SR AHRERERE R M R T
7.5 Nm FUINEARBEAERERS £ B2 , 3 15 B P 1) 4 gl ]
DISSIIREAMEIERS f 30 25 Nm SRz AHF1 7.5 Nm f50i1
AB0RH AR ] 285 PN 1 2 5 I ME TR #7118 22 52 TEAH G o
25 TR, TSR AR I SR MY, HE [H) 2 P (B
B BRI Ly s > LS, > Ly, o 4 MHUETER
)] A B R G i A TR RS A 2 SR AR LA N A N TR
AR Ly Ly 5 LsS, 45050 Ik ] 9 HE (] 85 4 T
SO AN i R AT AR A1 1R A8 AE R] 2 i AS ] 55 BOR
AN BOE R . NEAMESR I BARTE R 3 m T
MER] LN B0 1 REHE 1 3l B2, 3X AT BB 2 HEAE 4
PR HE R AR AR PR R AE AL
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