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Abstract

BACKGROUND: In recent years, Less Invasive Stabilization System-distal femur (LISS-DF) plate has been widely used clinically,
and proximal screw loosening and withdrawal are observed during follow-up. However, it remains unclear whether there is
correlation between this phenomenon and unilateral cortical fixation of proximal screw.

OBJECTIVE: To explore the biomechanical effect of LISS-DF by screw fixation with different unilateral or bilateral cortical in
proximal distal femoral fracture.

METHODS: Of 185 fresh sheep femora, the distal femoral fracture model of AO33-A3 was made. Five-hole LISS-DF plate was
used in combination with screws through the fracture of the proximal cortex of unilateral or bilateral cortical fixed. Pulling and
torsion tests were performed to identify ideal fixation way.

RESULTS AND CONCLUSION: Fracture distal and proximal screws were used for 4-hole conventional fixation. Pull out
experiment showed that there was no significant difference in fracture strength values at both ends of the resistance to pull out in
the first 1 and 3 hole fracture of the proximal screws double cortex, 2, 4 and 1, 4 bilateral cortical fixation (P > 0.05). Torsion
experiment showed that when the holes of 1 and 3, 2 and 4 and 1 and 4 were fixed, the anti-torque values were similar, and no
differences were observed between 1-3 and 2-4 holes (P > 0.05), but differences were observed among other groups (P < 0.05).
Results show that when using the same specification LISS-DF plate in the treatment of distal femoral fractures, the 1, 3 holes or 2,
4 holes bilateral cortical fixation displayed good fixation strength of the balance between plate and screw, and better resistance
against torsion and pulling out compared with other fixation methods.
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Figure 1 5-hole LISS plate and locking screws
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Figure 2 Model of A33-A3 fracture
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Figure 3 Pulling out test
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Figure 4 Torsion test
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Table 1 Mean pulling out force comparison (xts, n=10, N)
Group Mean Mean difference P

Distal fracture 5196.10+45.39

Proximal fracture
Unicortical 2 625.60+68.59 2 669.5 <0.05
Bicortical at one hole 3 604.30+£89.91 1591.8 <0.05
Unicortical at one hole 6 417.40+87.45 -1221.3 <0.05
1-3 bicortical 5145.71+44.73 50.39 0.139
2-4 bicortical 5135.17+£72.79 61.03 0.078
1-2 bicortical 4 845.24+91.03 350.86 <0.05
3-4 bicortical 4 745.36+87.40 450.74 <0.05
1-4 bicortical 5165.98+68.34 30.12 0.299
2-3 bicortical 4 996.75+57.23 199.35 <0.05
Bicortical 6 835.47+53.23 -1 639.64 <0.05
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Table 2 Mean anti-torsion comparison of different combinations
(x+s, n=10, N * cm)

Group Anti-torsion
1-3 bicortical (1) 31.97+0.89
2-4 bicortical (2) 32.53+ 0.86
1-2 bicortical (3) 28.25+ 0.68
3-4 bicortical (4) 25.31+ 0.56
1-4 bicortical (5) 30.04+ 0.36
2-3 bicortical (6) 27.09+ 0.48
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