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The influence of rotary manipulation on the internal pressure of cervical nucleus pulposus SUN Shu-chun,ZHANG
Jun,WANG Li-heng,ZHAO Yi-jun,LIU Xiu-qin,ZHANG Chun,YU Dong,WANG De-long, WU Zhen,CHEN Zhao-hui,
ZHA O Zhong-min ,HAN Lei. Wangjing Hospital , China A cademy of Chinese Medical Science ,Beijing 100700, China

ABSTRACT Objective:To measure the pressure changes inside the cervical nucleus pulposus in fresh human cervical
specimen by imitating different rotary manipulations. Methods; The load of 100 N was applied for 5 second on the six fresh
male cervical samples by using material test system, which imitated the human head weight and the strength of cervical exten-
sor muscle. After that,traction,rotation and pulling on the samples were performed in different sequence under the force of
150,200,300 N respectively. Three states were included in adding the load state A :samples were loaded with traction and then
rotation to the biggest angle, pulling backward for 15°;state B:samples were loaded with rotary stress to the biggest angle and
then loaded with traction, pulling backward for 15°;state C;samples were loaded simultaneously with traction and rotary stress
to the biggest angle, pulling backward for 15°. The internal pressure of cervical nucleus pulposus at segment of C; 4,Cy5,Cs.,
and Ce 7 was measurred by micro-pressure sensors for state A, B, C and for the imitation of head weight and the strength of cer-
vical extensor muscle. Results: The pressure inside the cervical nucleus pulposus at segments Cs 6, Cs 7 was higher than that at
segments C; 4 and C, 5 (P<0.05) by loading stress with 100 N for 5 seconds. The internal pressure of the nucleus pulposus de-
creased with the increase of traction (P<0.05),and increased when traction and rotary force were loaded. State A ,the value of
increased pressure within the nucleus pulposus became smaller and smaller while increasing of the traction force loaded (P<
0.05). State B, the increase of internal pressure in nucleus pulposus became obvious as loading pressure increased (P<0.05).
State C,the internal pressure in nucleus pulposus was not increased obviously (P>0.05). There was a transitional pressure

raise inside all cervical nucleus pulposus when pulling added after different sepuence traction and rotary strength was applied,
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however, the internal pressure of state A was significantly higher than that of state B or C(P<0.05). There was also a transition-

al pressure raise inside all cervical nucleus pulposus when pulling added in different strength  (P<0.05) ,the internal pressure
by pulling with 150 N was obviously higher than that with 200 N and 300 N (P<0.05). Conclusion: The order of rotation first

and traction second should be avoided when practice of rotary manupuplation in case protrusion of the nucleus pulposus.

Meanwhile , proper traction should be applied along with rotary manipulation in order to increase its safety.
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Tab.l Maximum rotary angles of the 6 cervical samples(°)

A5 mRAE | AT RS
1 40 4 38
2 41 5 42
3 40 6 39
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Tab.2 Pressure change after loading stress of 100 N for 5
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UIES Csa Cas Cs6 Co.
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Tab.3 Pressure change after loading different level of

traction(x+s ,kPa,n=12)

AR 150 N 200 N 300 N
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Tab.5 Pressure change under state C (x+s,kPa,n=6)
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22.4046,P<0.05; ** vs ©*,1=74.2681,P<0.05; “'vs *,1=0.187,P>0.05;
"ys® 1=0.207, P>0.05; °'vs**,1=0.134, P>0.05
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Tab.6 Pressure change under state B (x+s,kPa,n=6)

hn# A Csa Cas Cse Cor ¥

150 N 366.23+2.61%! 368.47+3.43° 451.51%3.23" 451.53+1.95°' 409.43+43.08
200 N 382.76+2.39" 386.92+2.86 462.77+3.13#2 462.49+2.78% 423.73+39.84
300 N 396.55+1.52%° 397.86+1.56° 470.09+2.57" 469.70+1.17° 433.55£37.16

TEL A 5 2 PR AR LR 1=2.126, P>0.05; " 555 2 R ORI ELEL ,1=5.777 , P<0.05;" 53 2 A F A ELAR, 1=7.241,P<0.05; ' 53 2 g Al 1L

15 ,1=4.687,P<0.05; > 53 2 P LA, 1=11.347,P<0.05; <> 5 3% 2 th i OAH L3, 1=18.338, P<0.05; 53 2 1y * #H LA, 1=12.982, P<0.05;
2 3 2 (PIYCHILLAR ,1=9.145, P<0.05; % 53 2 Py A LEAR ,1=19.555, P<0.05; @ 1536 2 WP OMI LA ,1=29.728, P<0.05; * 53 2 v * ki LL
B,1=17.462,P<0.05; > 53 2 Ay “AHELEL ,1=13.018, P<0.05

Note ; Compared result between the two groups marked with®'and “in Tab.2,:=2.126,P>0.05; °'vs “in Tab.2,:=5.777,P<0.05;"vs *in Tab.2,t=7.241,P<
0.05; °'vs“in Tab.2,1=4.687, P<0.05; “* vs“in Tab.2,1=11.347,P<0.05 ; ®vs“in Tab.2,1=18.338 , P<0.05;*vs *in Tab.2,1=12.982, P<0.05 ; “>vs“in Tab.2,
1=9.145, P<0.05; “*vs“in Tab.2,1=19.555, P<0.05; ©*vs° in Tab.2,1=29.728 , P<0.05; *vs"in Tab.2,t=17.462, P<0.05; “*vs“in Tab.2,t=13.018 , P<0.05
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R7 MBAEREFHITIRN A BEZNIEN T (255 ,kPa,n=6)

Tab.7 Pressure change under different states after loading throwing force (x+s,kPa,n=6)

s 150 N 200 N 300 N
PR 5 100 N (4 wshiE 5 100 N 214 wahiE 5100 N 214 wahiE

A 3.15x1.76 398.74+1.76% 11.073.60 390.82+3.60%2 81.74+5.30 320.15£5.30%°

B 8.63+2.92 393.26+2.92% 24.95+3.01 376.94+3.017 107.60+3.37 294.29+3.37%

C 12.632.90 389.27+2.90°' 28.05+4.65 373.84+4.65% 114.81+3.88 287.08+3.88
M 8.14+4.68 393.75+4.68" 21.3628.40 380.53+8.40" 101.38+15.15 300.51£15.15***

M Y3 3 AR 1=20.781, P<0.05; * ¥ 5 3 OHER 1=14.91,P<0.05; *** 5% 3 1 * H#R 1=12.302, P<0.05; ' 5 ¥ 4%, 1=3.940, P<0.05;
591 L#% 1=6.838, P<0.05; 22 5 LA 1=7.244, P<0.05; %% 592 [ #57 1=7.074,P<0.05; %3 5 # HLAR,1=10.078, P<0.05; * 5 145 1=12.327, P<

0.05

Note : Compared result between the two groups marked with*and“in Tab.3,7=20.781,P<0.05; *vs in Tab.3,t=14.91,P<0.05; ***vs*in Tab.3,:=12.302,
P<0.05;%'vs ™ 1=3.940,P<0.05; *'vs°',1=6.838 , P<0.05; “*vs™,1=7.244 | P<0.05; “*vs **,1=7.074, P<0.05 ; “*vs”,1=10.078 , P<0.05 ; “*vs **,1=12.327,P<

0.05
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