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Finite element analysis of the effect of two kinds of
odontoidectomy on the stability of cervical junction

XIE Tian-hao, ZHANG Xin-yuan, LIU Zheng, WANG Zai-gui, WU Jie, XU Guo-zheng, MA Lian-ting, LUO Chun
( Department of Neurosurgery, Wuhan General Hospital of PLA, Wuhan 430070, China)

Abstract: Objective To study the biomechanical impact of two different kinds of odontoidectomy on the stability of
cervical junction through a validated finite element model of Oc — C2. Methods A validated finite element model of Oc —
C2 was constructed to study the biomechanical changes due to the surgery of traditional odontoidectomy and odontoidectomy
with anterior C1 arch preservation. These models were analyzed in ABAQUS v6.9. 1. to study the biomechanical impact of
anterior C1 arch preservation. Results  Odontoidectomy produced more motion increase at C1 — C2 than Oc — C1. At C1 —
C2, the percentages of motion increase were 23% , 97% , 231% and 349% in flexion, extension, lateral bending and
rotation. However, the motion increase at Oc — C1 was also significant, especially in extension with 196% increase than
normal model. Odontoidectomy with preservation of anterior C1 arch preserved the motion of axial rotation at C1 — C2, but
the deviant increase also could be seen in extension at Oc — C1(167% ) and bending at C1 — C2 (181% ). Conclusions
Odontoidectomy can produce more motion increase at C1 — C2 than Oc — C1,but also produce significant motion increase at
Oc — C1. Odontoidectomy with preservation of anterior C1 arch can preserve the axial rotation motion at C1 — C2, but the
abnormal increase can also be seen in other segmental motions.
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