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A finite element analysis on lateral wall reconstruction of femoral intertrochanteric fracture with proximal femoral nail an-
ti—rotation fixation // LIU Yu—bin, LIN Zhi—cheng, LI Song—jian. Department of Traumatology, Zhujiang Hospital, Southern Medical Uni-
versity, Guangzhou 510280, Guangdong China

Abstract: [Objective| To investigate the effect of lateral wall reconstruction on postoperative stability of femoral intertrochanteric frac-
tures. [Methods] One elderly female volunteer was selected to obtain the femoral CT data. Medical 3D software was used to construct the
model of intertrochanteric fracture and proximal femoral nail anti—rotation (PFNA) with intact lateral wall (the intact group), lateral wall de-
fect (defect group), and lateral wall reconstructed by plate (reconstruction group). Boundary conditions and constraint conditions were set,
and different loads were applied to the femoral head to analyze Von Mises stress, displacement and strain of the femor—PFNA system. [Re-
sults| The displacement femor—PFNA system was slightly larger in the intact group and defect group than that of reconstruction group,
whereas which were not statistically significant between any two of the three groups (P>0.05). The Von Mises stress was not significantly dif-
ferent in the mean maximum stress between any two of the three model groups under different stress loads (P>0.05). The maximum main
strain was ranked in the order of reconstruction group > intact group > defect group, which in the reconstructed group was significantly high-
er than that of the defect group [(30.3+15.1)x107 vs (22.5+£12.1)x107°, P<0.001], while there was no significant difference between the re-
constructed group and the defect group in the mean maximum PFNA strain (P>0.05). [Conclusion| Lateral wall reconstruction can improve
the overall stability of the femor—PFNA system, reduce the stress distribution of the femor—PFNA system, and increase the strain distribu-
tion of the proximal femur.

Key words: intertrochanteric fracture of femur, proximal femoral nail anti-rotation (PFNA), stability, finite element analysis
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Figure 1. Proximal femur models. 1a: PFNA fixation model of femoral intertrochanteric fracture with intact lateral wall; 1b: PENA fixa-

tion model of femoral intertrochanteric fracture with lateral wall defect; 1c: PFNA fixation model of femoral intertrochanteric fracture

with lateral wall reconstructed by plate.
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Table 1. Comparison of displacement under different loadings among the 3 groups (mm, # +s)

B SEREA BiZH Ciyevil P{H
600 N 7.6+0.9 7.6+0.9 7.5+£1.0 0.964
900 N 11.4+1.3 11.5+1.4 11.3£1.3 0.983
1200 N 15.2+1.8 15.3+1.8 15.1£1.7 0.982
1500 N 19.0+2.2 19.1+2.3 18.8+2.2 0.979
1 800 N 22.8+2.7 22.9+2.7 22.5+2.6 0.977
Mean 15.2+£5.7 15.3+£5.8 15.0+5.7 0.989
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Figure 2. 2a~2c: proximal femur stress; 2d~2f: strain nephogram; 2a, 2d: intact group; 2b, 2e: defect group; 2¢, 2f: reconstruction group.

R 2. ANEIHEZE =4 Von Mises M JMELZERLLE (MPa, x +s)

Table 2. Comparison of Von Mises stress under different loadings among the 3 group (MPa, # +s)

=] FERE e e il P {H
600 N 168.6+35.9 172.4+41.8 143.9+27.3 0.369
900 N 240.0+52.4 248.2+62.2 205.5+42.9 0.370
1200N 309.4+68.0 320.7+82.8 266.1+56.6 0.390
1500 N 377.1+84.7 392.6+102.5 323.5+73.4 0.383
1 800N 442.7£99.0 463.6+119.3 381.4+87.5 0.374
Mean 307.6+118.9 319.5+131.7 264.1£102.6 0.171

1885



5532 4 45 20
20244F 10 H

T LSRR S
Orthopedic Journal of China

Vol.32,No.20
Oct.2024

2.4 NARSTHT

A2 )R =R 0 AR e 3. Al
R K E AR R R PR K AR5
R E A SRS . H, SRR
FAE R (30.3+15.1) x107°, S22 5k £ 0

A (22.5+12.1) x107°, AN[EAZ J)F =41/ PFNA
NS RS WL 4, PFNA e R FERNARFIE R, S
AL SE R AU AR i, (B 22 R0t
UG (P>0.05),

R 3. AEAZFHT=HM PFNA RREMELLE (107, 7 1s)
Table 3. Comparison of PFNA strain under different loadings among the 3 group (107, % +s)

=0 SERELH SiE! A P{H
600 N 15403 1.3£0.4 1.320.2 0.367
900 N 22+0.5 22406 1.820.4 0.368
1200 N 2.8+0.6 2.9+0.7 24205 0.388
1500 N 34208 3.5:0.9 2.9+0.7 0.381
1800 N 4.0£09 42:1.1 3.420.8 0.371
Mean 28+1.1 2912 24109 0.170
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