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[ Abstract] Objective To investigate the effect of bone cement in different coagulation states on the vertebral strength
and stiffness of sheep with osteoporotic vertebral compression fracture (OVCF ) during kyphoplasty. Methods Eight
adult sheep were selected to obtain L5 vertebral bodies. The 40 vertebral bodies were randomly and equally divided into
4 groups. The osteoporotic vertebral body model was made by 3% dilute hydrochloric acid immersion and bilateral pedicle
micro-pump perfusion. Then the vertebral bodies were placed on a balanced wing biomechanical machine to compress
1/4 of their height, so as to make a compression fracture vertebral body model. After preparing the bone cement perfusion
channel, the fractured vertebral body was reduced by bilateral pedicles with a balloon. Under C-arm roentgenography, the
control group ( group A ) was not infused with bone cement, and the other groups were infused with bone cement 2 min
(bone cement in thinning stage, group B ), 4 min ( bone cement in viscous stage, group C) and 6 min ( hone cement in
solidification stage, group D) after PMMA bone cement powder and liquid was mixed. The bone cement was set at room
temperature for 24 h. The strength and rigidity of the vertebral bodies in the 4 groups were measured before and after

operation. Results There were no significant differences in the preoperative strength and rigidity of the vertebral bodies
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between the 4 groups ( P>0.05 ). The postoperative vertebral strength of group A was lower than those before operation,
and those of groups B, C and D were all higher than that before operation, and the postoperative vertebral stiffness of the 4
groups were all lower than that before operation, all with a statistical significance ( P<0.05 ). The postoperative vertebral
strength and stiffness of groups B, C and D were higher than those of group A, all with a statistical significance( P<0.05 ).
The postoperative vertebral strength and stiffness of groups B and C were higher than those of group D, all with a statistical
significance( P<0.05 ). There was no significant difference in vertebral strength and stiffness between group B and group C
(P>0.05). Conclusions

cement injected in thinning and viscous stages are higher than those injected in solidification stage. Bone cement injected

OVCF sheep are treated with kyphoplasty, the vertebral body strength and stiffness of bone

in different stage could enhance the strength of compressive vertebral body, but the stiffness of vertebral body could not

restored to the unfractured state.
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Tab.1 Bone mineral density before and after decalcification

and bone cement injection volume of each group

n=10,x+s
B/ (grem™) o
215 Bone mineral density/( g-cm™ ) AZKIRTE AL /mL
G — - Bone cement
soup st e injection volume/mL
Before decalcification After decalcification
A 1.10 £ 0.05 0.74 + 0.06" —
B 1.12 £ 0.06 0.73 +0.05" 3.31 £0.08
C 1.11 £0.06 0.74 +0.07" 3.28 £0.09
D 1.11 £ 0.04 0.70 + 0.04" 3.26 +0.10

TE: = LBESETILAL, P<0.05,

Note: * P<0.05, compared with before decalcification.
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Tab.2 Comparison of vertebral strength and rigidity pre- and post-operation of each group

543 /N
205 Strength/N

KIEE/(N+mm™ )
Rigidity/( N-mm™")

Group /N V9

Pre-operation

Post-operation

AR ENE

Pre-operation Post-operation

A 3378.16 £ 555.31 1615.89 +311.55 227.45 +59.84 120.77 £ 12.06

B 3 468.59 + 637.15 5213.52 +734.60" 4 250.43 +52.65 198.80 + 34.52" 44
C 3263.88 +716.64 4714.75 + 681.07" 24 265.07 +43.40 184.49 + 36.06" 4
D 3396.65 +599.77 3905.08 + 472.62°~ 246.26 + 53.12 150.61 = 10.72°~

e o+ HAREIEL, P<0.05; A5 AHHE, P<0.05; A5DALLE, P<0.05,
Note: * P<0.05, compared with pre—operation; A P<0.05, compared with group A; A P<0.05, compared with group D.

23 MRS HE
JE G A E TR R A AR Heds, 225505
H2FE L (P>0.05, #3), 4 HEI G & ESET R

A, ZRASITFE L (P<0.05, %3 ), 440K
EEEYETEEEE, (AR FIRGEE, 22
SHGHEE X (P<005, £3); B.C.DARF



£330+ SCB, RO U A A R RS B K PR RS R AA A U R A0 1 P T A S A A AR 0 1 5

FENETAL, Z2RA51T5%E X (P<0.05, %
3), B.C.DHZMIARGFEEER LS ITT2FE L (P>
0.05, #3),

®3 JARBHERBESE. BTEEERRESE
Tab. 3 Original, post-fracture and postoperative vertebral

anterior height of each group

n=10, x+s
N HTRRE fom AR/
AR em VRO o A e
o ) Post-fracture Postoperative
Group  Original height/cm . .
height/cm height/cm
A 4.02 £ 0.08 2.94+0.07" 3.30+0.04"4
B 4.05 £ 0.07 2.95 +0.05" 3.67+0.08" 44
C 4.03 £0.07 2.95 +0.05" 3.72+0.11"44
D 4.04 £ 0.08 2.94 +0.04" 3.70 + 0.09" 44

T o« SRR AL, P<0.05; ASEATEHEE LA, P<0.05;
A5 AIES, P<0.05,

Note: * P<0.05, compared with original height; A P<0.05, compared
with height after fracture; A P<0.05, compared with group A.
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