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[Abstract] Objectives: To develop a new type of titanium alloy adjustable kyphoplasty device, and to ex-
plore its use in the treatment of thoracolumbar vertebral compression fractures. Methods: The lantern—shaped
elastic metal ball was made by using the super elastic titanium. After some procedures, the metal ball could
endure some distraction and retraction. Applications INSTRON 5544 were used to test the maximum load and
stress change by self-designed equipment. 5 normal fresh adult thoracolumbar spine specimens(T12-12) were
used, a self—curing denture powder was embedded in the specimens, and L1 vertebral body and its upper
and lower discs were exposed. The specimens were placed in biomechanical testing machine INSTRON 8874
base at flexion 10°, a ball hydraulic loading in quasi-static loading was performed. Then the specimens were
transferred into L1 vertebral traumatic fracture models. The adjustable kyphoplasty device was placed in the
vertebral bodys, the terminal adjustable device was rotated for distraction and achieve reduction. After that,
type Il acrylic bone cement was infilled in the defect from bilateral pedicle. Results: (1)The initial diameter
of lantern—shaped metal ball was 6.0mm, and after rotating the adjustable device, the maximum diameter
reached 12mm, the maximum stress load of a single piece was 56.96+£3.21N, the stress was 9.48+0.53MPa.
(2)After reaming with a diameter of 6.5mm reamer, the kyphoplasty with 6mm diameter could be placed in
vertebral body through the pedicle and finish expansion with average height restoration of 98.95% .
Conclusions:  Adjustable kyphoplasty device is of elasticity and flexibility, ~which can be used for the
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treatment of thoracolumbar vertebral fractures.
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Figure 1 Protruding after adjustable forming device and expanding vertebral is 6.5mm a socket recovery status b de-

vice for removal ¢ Kyphoplasty distraction device status Figure 2 Metal biomechanical test
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Table 1 LI vertebral body height at different condition
6.0mm, (mm)
Vertebral height Height ratio
s 12mm(  4),
56.9643.21N Intact state 37.25£1.78 100%
9.48+0.53MPa(  5).8 Damage state 18.82+1.25" 50.52%
455.68N, -
75 84MP Vertebral reconstruction 36.88+1.51%" 98.95%
. a
: ;@ P<0.05;@ P<0.05;3)
P>0.05
, 6.5mm Note: @Compared with intact state, P<0.05; @compared with
, 6mm damage state, P<0.05; (Dcompared with intact state, P>0.05

3 L1 3a 3b 3c
3d 4 12mm
5
Figure 3 L1 traumatic vertebral compression fractures kyphoplasty a The lateral radiographs of traumatic compression
fracture model b Kyphoplasty device implantation ¢ Kyphoplasty device implantation and distraction d After distraction
acrylic bone cement was filled Figure 4 Homemade convex forming device with a maximum diameter of 12mm Fig-

ure 5 Monolithic sheet metal stress load curve
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