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Biomechanical evaluation on the cervicothoradc spine stability after destruction induced by simulated oste-
olytic tumor at different sites of cervicothoracic vertebrae TENG Hong-lin* , YANG Sheng wu, WU
Churrlei, CHI Yong long, XU Huezi, XIAO Jiarrru, JIA Lian-shun, WANG Yijin.” Department of Or
thop aedics, the 1ith Aff liated Hospital of Wenz hou Medical College, Wenzhou 325000, Zhg iang, China

ABSTRACT Objective: To evaluate the biomechanical alteration after the destruction induced by simu
lated osteolytic tumor at different sites of cervicothoracic vertebrae, including costovertebral joints, pedicles and
facet joints,so as to provide the evidence to support the decision of operations for prophylactic stabilization.
Methods: Six specimens obtained from human cervicothoracic spine were used. Each specimen consisted of
three vertebrae(C7— T2)with intervertebral discs and ribs. To evaluate the effect of tumor at different locations on
thespina stability, metastatic involvement were simulated as follows: intact specimen( IS) , vertebral body defect
(30% ) + posterior wall vblatbon( VB+ PW), vertebral body defect+ costovertebral joints violation( VB+ CV]), ver
tebral body+ pedicle violation( VB+ P), vertebral body+ costovertebral pints+ pedicle violation( VB+ CVJ+ P), ver
tebral body+ costovertebral joints+ pedicle+ facet joints vilaton( VB+ CV]J+ P+ FJ]). Results: [t was demonstrated
that the failure loads of the intact specimen( IS) VB+ PW,VB+ CV],VB+ P,VB+ CVJ+ P and VB+ CVJ]J+ P+
FJ were (3549 £254), (3 043%204), (2 680E£164), (2 440X 146), (2 168X 110) and (1 734F74) N, re
spectively. Condusion: The destructions of both vertebral body and pedicles will be more unstable than the de
struction of vertebral body merely. When the destructions of vertebral body, pedicles and facets joints simulta
neously happened, t he vertebra would potentially be more unstable and easier to collapse, therefore the surgical
prophylactic stabilization should be operated.
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Tab.1 Cervicothoracic spine stability influenced by the simulated various sites of tumorous destruction (x & s)
Pb(N) Ps(N) Pb(N) As(mm) Ab(mm)
1S 3372%230 35491254 4 732%274 3.91t1.41 5.20%3. 14
VB+ PW 2859+t186 30431204 4 112%220 3.89%11.34 5.26%3.16
VB+ CV] 2 493+148 2680t 164 3672%176 4.03%1.48 5.01%2.88
VB+ P 2 265+130 2440t 146 3384£138 4.12%1.60 5.01%2.88
VB+ CVJ+ P 1 9% +98 2168%110 2270%130 3.89%1.70 5.21%3.04
VB+ CVJ+ P+ F] 150162 1734%74 1816%82 3.87%1.64 4.98%2.94
p 3 043N, 14. 2%
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Fig.1 loaddisplacement curve after the various sites of
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Tab. 2 Intensity, rigidity and obliquity after the
various sites of tumorous( x *s)

(M Pa) (N/mm)  (€) (%)
1S 0.8610.12 910%210 173 8.91%1.21
VB+ PW 0.72+0.10 774191 204 10.30%1.32
VB+ CVJ] 0.6510.09 692+88 22%+4 11.04%1.44
VB+ P 0.55+0.07 588+70 25+3 12.75%+1.45

VB+ CVJ+ P 0.36%0.04 438%43 38%3 14.20%1.47
VB+ CVJ+ P+ FJ 0.18%0.02 337%28 42%3 16.18%1.56
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