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Biomechanical properties of anterior column plate combined with posterior column lag screw in fixing

complicated acetabular fractures

CAO Lie-hu, ZHOU Qi-rong, WENG Wei-zong, LI Di, WEI Qiang, CHEN Xiao, CUI Jin, ZHANG Jun, WANG Lin,
JI Fang, SU Jia-can”
Department of Trauma Orthopaedics, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[ Abstract] Objective To compare the mechanical stability and efficacy of anterior column plate combined with
posterior column lag screw and double column plate in fixing the complicated acetabular fracture. Methods Six pelvic
specimens retaining ligaments and hip joint capsules from adult males were selected to construct the acetabular T fracture
models, with three fracture lines at the anterior column, posterior column and quadrilateral area. The acetabular fracture
model was fixed with anterior column plate combined with posterior column lag screw on the right side (experimental
group) . and was fixed with double column plate on the left side (control group). A total of six pairs of marking points,
with two pairs each in the anterior column, posterior column and quadrilateral aera, were recorded as 1 and 2, 3 and 4,
5 and 6 according to the order of anterior column, posterior column and quadrilateral area on both sides. The specimens
were fixed on a biomechanical pressurizer for axial compression, with a vertical loading pressure from 0 N to 1 500 N,
circulating 6 times; the vertical displacement (difference of the distance between the two points of the pair of marking
points before and after the load) of each pair of marking points were recorded at 300 N, 600 N, 900 N, 1 200 N, and
1 500 N. The average vertical displacement and shear stiffness of the specimens were calculated and compared in the two
groups. Results No fracture or internal fixation fracture was observed in the 6 cycles axial loading. The longitudinal

displacement of each pair of marking points in the two groups were increased with the increase of load, but the maximum
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longitudinal displacement did not exceed 1 mm, and there was no significant difference between the two groups. The

shear stiffness of the specimens in the experimental group was less than that in the control group ([1 42857 N/mm vs

[1621£62] N/mm), but there was no significant difference between the two groups (P>>0. 05). Conclusion Anterior

column plate combined with posterior column lag screw (with the load of 300 N, 600 N, 900 N, 1 200 N, 1 500 N) can

effectively fix T fracture and meet the requirements of fracture fixation, which is stable and reliable, and is similar to

conventional double column plate in fixing the complicated acetabular fracture.
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Fig 1 Acetabular T fracture models and grouping internal fixation

A Tllustration of acetabular T type fracture; B: Internal fixation (anterior view) of experimental and control groups and location diagram of

steel plate and screw; C: Model was fixed by two reconstruction plates in control group (posterior view)

B2 BMEHBMHRALRERICRNTRE

Fig 2 Schematic diagram of mark points on acetabular fracture specimens

A Anterior column; B: Quadratus area; C: Posterior column, 1-6 are the marking points
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Fig 3 Fixation and loading of pelvic specimens
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Fig 4 Longitudinal displacement of different marking points

A-F are marking points 1-6, respectively. n=6, T=+s
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