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Design and biomechanical evaluation of a novel connective rod for revision surgery/ WANG Di, WEI
Lei, LEI Wei, et al//Chinese Journal of Spine and Spinal Cord, 2017, 27(11): 1019-1023

[Abstract] Objectives: To design a novel connective rod for revision surgery by using an end to end con-
nection joint, and to evaluate their biomechanical characters. Methods: Following the guidelines of American
society for testing and materials(ASTM), static compression bending test, static tension bending test, fatigue
test was employed on both conventional rod(group A, n=6) and connective rod for revision surgery(group B,
n=6) to measure the bending yield load, bending stiffness and maximum run—out load, and to determine the
biomechanical stability of novel connective rod. Results: In static compression bending test, compressive
bending yield load and compressive bending stiffness of group A were 865.60+25.7IN and 52.35+0.38N/mm
respectively; while they were 863.20+11.0IN and 52.92+2.43N/mm in group B, the differences between groups
had no statistical significance. In static tension bending test, tensile bending yield load and tensile bending
stiffness of group A were 1184.20+30.14N and 58.89+3.01N/mm respectively; and for group B, they were
1169.20+14.89N and 57.48+1.47N/mm respectively, the differences between groups had no statistical signifi-
cance. In fatigue test, the maximum run—out load of group A and group B was 303N and 302N respectively,
the difference between groups had no statistical significance. Conclusions: Compared with the conventional
connective rod, the novel connective rod for revision surgery has a similar bending yield load, bending stiff-
ness and maximum run-out load.
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Figure 1 a Design of the novel connective rod b Picture of novel connective rod and conventional rod. On the right

connected with the conventional titanium rod
The nut hole

side of the cuboid connective block lied the integrated extensive rod,
through a locked nut in the center of cuboid connective block ¢ 3D model of novel connective rod.
opened in the lateral side of the cuboid connective block, to which the hole for conventional rod perpendicular it Fig-
ure 2 a Test setup for group A. The UHMWPE blocks were connected by conventional rod, the distance between them
was 76mm b Test setup for group The conventional rod was deployed on the bottom UHMWPE blocks, left 10mm out of
the screw, simulating the segment to be revised. Then extend the left rod by using novel connective rod, simulating a

new fusion segment in revision surgery. The distance between two UHMWPE blocks was 76mm
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Table 1 Test result of static compression bending
test and static tension bending test
S 0 5 5 X T2 A A 25 i 3
Static compression Static tension

bending test bending test

A B4L A4 B
Group A Group B Group A Group B

2% )it il i A2 4% (mm)
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bending stiffness

(D4 A 411eEe,P>0.05
Note: (DCompared with group A, P>0.05
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Table 2 Test result of fatigue test

A4 B4
Group A Group B
Hfir b
Load ratio 10 10
RABRAN) 303 302
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SRV R Ao 5 45 25 e R
Hefir I (%) 35 35

Ratio of cycle load and
compressive bending yield
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