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Biomechanical study of different fixation with hollow screws in spinal laminoplasty   

 

Wang Lin-feng, Lu Cheng-wu, Ye Hong, Chen Xiao-jie, Qiu Bi-cheng (Department of Spine Surgery, Nanping First Hospital Affiliated to Fujian 

Medical University, Nanping 353000, Fujian Province, China) 

 

Abstract 

BACKGROUND: Spinal lamina reimplantation assisted hollow screw laminoplasty has achieved good clinical efficacy. The search literature 

found that there is no research at home and abroad on the biomechanical properties of unilateral and bilateral hollow screw fixation.  

OBJECTIVE: To evaluate the biomechanical property of different fixation with hollow screws in artificial and goat vertebrate laminoplasty. 

METHODS: A laminoplasty was conducted by using hollow screws. Based on the artificial vertebrate laminoplasty model, new models were 

generated by simulating unilateral screws fixation with a depth of screw insertion 5 mm (A group), unilateral screw fixation with a depth of 

screw insertion 8 mm (B group) and bilateral screw fixation with a depth of screw insertion 5 mm (C group). Based on the goat vertebrate 

laminoplasty model, new models were generated by simulating unilateral screws fixation (A group) and bilateral screw fixation (B group). The 

pull-out strength and static pressure were tested in the biomechanical testing machine with a sensor.  

RESULTS AND CONCLUSION: (1) In the artificial vertebrate model, the average pull-out strength of the group B was stronger than that of the 

groups A and C (P < 0.01); the average pull-out strength of the group A was stronger than that of group C (P < 0.01), the difference was 

statistically significant (P < 0.05). However, the average static compression of the group A and group B was similar; the average static 

compression of the group C was lower than that of the groups A and B, and the difference was statistically significant (P < 0.01). (2) In the goat 

vertebrate model, the average pull-out strength and static compression of the group A were stronger than that of the group B, and the difference 

was statistically significant (P < 0.05). (3) Results suggest that unilateral screw fixation in the artificial and goat vertebrate laminoplasty can provide 

sufficient pull-out strength and static compression, and the biomechanical strength is positively related to the depth of the screw. 

Subject headings: Vertebroplasty; Bone Nails; Biomechanics; Tissue Engineering 

Funding: the Science and Technology Project Foundation of Nanping City of Fujian Province, No. N2015Y03  
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Figure 7  Contrast histogram of artificial prototyping bone 

extraction test 
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Figure 4  
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Figure 8  Contrast histogram of artificial prototyping bone static 

compression test 
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Figure 9  Adult sheep bone extraction test contrast histogram 
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Figure 10  Adult sheep bone static compression test contrast 
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