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Anti -rotation biomechanical study of wire and various cable system in the posterior Brooks instrumentation for
atlantoaxial instability LIU Tie-long™ ,ZHANG Yun-zhi,YAN Wang-jun ,LI Jia-shun ,YUAN Wen. *Changzheng Hospital
of Shanghai ,Shanghai 200003, China

ABSTRACT Objective:To compare the anti-rotation biomechanical performances of wire and various cable fixation devices
currently used in the posterior Brooks instrumentation for atlantoaxial instability. Methods: In this experiment,six specimens
of the atlantoaxial complex (Occipital-C;) were used. The models of the normal complex, unstable complex (type Il odontoid
fracture) and fixed complex were established. On the WD -5 mechanics experimental machine,the parameters including the
strength and rigidity of anti-rotation were quantified for the normal complex (group N),the atlantoaxial instability complex
(group M), the new type Titanium cable (group A), Atlas titanium cable(group B) ,Songer Titanium cable (group C),stainless
wire(group D). Results: The max strength of A,B,C,D groups was 12.5,11.3,11.52,11.55 N -m respectively, the max rigidity
was 58.81,53.17, 54.11,54.35 N -cm/deg respectively. The strength and rigidity of anti-rotation, compare to the unstable at-
lantoaxial complex which were fixed by the new double locking Titanium cable fixation system were superior to those of normal
complex, instability complex, Songer or Atlas Titanium cable( P<0.05). Conclusion: Having been changed the locking method,
the anti-rotation biomechanical characteristics of the new type double locking Titanium cable fixation system are superior or
similar to the traditional Songer or Atlas Titanium cable.
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Tab.1 Torsion angle, torque and torsion rigidity of atlantoaxial specimen groups(x+s)

s gt ATRIARRSHH AT AR (N -m) FHA I
0.5 1.0 2.0 25 (N*cm/Deg)
TERATA(N) 4.66+0.36 7.32+0.58 8.65+0.55 8.91+0.62 9.04+0.84 42.54
HIIERLE (A) 6.52+0.36 10.23+0.29 11.58+0.77 12.520.47 11.90+0.54 58.81
Atlas 2kZ5 (B) 5.45+0.57 9.01+0.54 10.79+0.34 11.30+0.67 11.20+0.41 53.17
Songer £k45(C) 5.56+0.81 9.12+0.45 10.67+0.54 11.03+0.68 11.52+0.34 54.11
W 22(D) 4.93+0.28 8.01+0.47 9.89+0.15 10.78+0.47 11.55+0.24 54.35
IR (M) 1.750.14 2.76+0.84 3.5620.54 3.68+0.18 4.02+0.81 18.91
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