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Abstract; Objective To evaluate biomechanical properties of the nickel-titanium ( NiTi) memory alloy stent and
its in vitro biomechanical properties for lumbar interbody fusion. Methods The mechanical properties of the NiTi
memory alloy stent were tested on mechanical testing machine. Moreover, lumbar interbody fusion was simulated
on fresh lumbar specimens, and biomechanical properties of the NiTi memory alloy stent with matching bone graft
for used for lumbar interbody fusion were analyzed and compared with the traditional box-shape cage. Results

The maximum compressive strength of the NiTi memory alloy stent was (12 964 +962) N. The maximum
deformation within the effective range of memory characteristics was (4. 68+0.03) mm. The recovery rate of the
NiTi memory alloy stent was up to 99. 86% . Compared with the intact lumbar model, the stability of the operative
segment after the simulated lumbar interbody fusion using NiTi memory alloy stent alone was increased in the
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direction of anterior flexion, posterior extension, lateral flexion and rotation, which was equivalent to the box-

shape cage group ( P>0.05). After the combined use of autogenous bone granule and absorbable bone cement,

the ROM of the operative segment was further reduced ( P<0. 05) , which was equivalent to the box-shape cage+

unilateral posterior fixation group ( P>0.05). The pull-out strength of the NiTi memory alloy stent with matching

bone graft group was significantly stronger than that of the box-shape cage group ( P<0.05). Conclusions The

NiTi memory alloy stent in this study was designed with a matched bone granule-absorbable bone cement graft,

which provided a new idea for the further optimization and development of lumbar interbody fusion. With excellent

support and deformation properties, this NiTi memory alloy stent is biomechanical equivalent to the traditional box-

shape cage for lumbar interbody fusion, and can greatly improve the stability of surgical segment and the pull-out

strength of implants after the combined use of autogenous bone granule and absorbable bone cement.
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Fig.1 Nickel-titanium shape memory alloy stent
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(a) Dimensional drawing, (b) Finished product
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Fig.2 Simulation of OLIF surgery on cadaveric specimen

(a) Anterolaterally implanted interbody cage,

(b) Posterior pedicle screw fixation
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