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Biomechanical evaluation of anterior cervical plate fixation combined with intervertebral bone

graft for the treatment of Hangman’s fracture
Huang Yang-liang", Liu Shao-yu', Zhao Wei-dong?, Li Hao-miao', Wei Fu-xin', Chen Ke-bing'

Abstract

BACKGROUND: C,; discectomy, intervertebral autograft combined with plate fixation were commonly seen in surgical treatment
of Hangman'’s fracture. This method was used widely in clinical practice, however, the investigation of its biomechanical feature
was not sufficient.

OBJECTIVE: To evaluate the biomechanical stabilities of intervertebral autograft combined with plate fixation in treatment of type
II Hangman’s fracture.

METHODS: Totally 6 fresh frozen human spine specimens were used, each of them was made into 3 conditions: intact condition
(blank control group), type II Hangman'’s fracture condition (Hangman group) and plate fixation condition (plate fixation group).
On above sequences, three-dimensional laser scanner and three-dimensional motion testing machine were used to test range of
motion (ROM) of C,;3 segment under each condition.

RESULTS AND CONCLUSION: Compare with the blank control group, ROM of joint of the Hangman group was significantly
larger on flexion, extension, axial rotation and lateral bending (P < 0.05); ROM of joint of the plate fixation group was significantly
larger on direction of axial rotation (P < 0.05). Compare with Hangman group, ROM of joint of plate fixation group was significant
smaller on direction of flexion, extension and lateral bending (P < 0.05). The results indicated that in treatment of type 1I
hangman’s fracture, plate fixation is helpful in resuming stability on direction of flexion, extension and lateral bending, however,
stability can not be achieved on direction of axial rotation, therefore, postoperative external fixation is recommended to secure
fusion.
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a: Blank control group b: Hangman fracture group

c: Plate fixation group

Figure 1 Lateral X-ray film of different groups
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Table 1 Three dimensional motion of segment Cy3 (xts, n=6,°)

Group Blank control ~ Hangman fracture Plate fixation
Flexion 3.30+1.18 8.59+2.42° 2.04+1.10°
Extension 2.10£0.59 8.08+3.35° 2.42+0.65°
Rotation 6.89+0.75 16.91+4.89° 15.44+3.42°
Lateral bending 6.07+2.32 11.34+1.83° 4.97+1.79°

#P < 0.05, vs. blank control group; ®P < 0.05, vs. Hangman fracture group
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Table 2 The relative stability of segment Cy3 (%)
Group Blank control ~ Hangman fracture Plate fixation

Flexion 100.00 260.30 61.82

Extension 100.00 384.76 115.24

Rotation 100.00 245.43 224.09

Lateral bending 100.00 186.82 81.88
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