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ABSTRACT Objective: To study the biomechanical characteristics of InterTan for the treatment of femoral intertrochanteric
fracture of Evans-Jensen IV. Methods:Scanning the femur and internal plant of volunteers with spiral CT to obtain DICOM
format data. Three-dimensional models of left femur and InterTan were reconstructed by Mimics software. On this basis, a three-
dimensional finite element model of internal fixation for Evans-Jensen IV intertrochanteric fracture of femur was established.
The stress and microstrain distribution of Von Mses in different models were studied. The biomechanical stability after internal
fixation of the Evans Jensen IV femoral intertrochanteric fracture was analyzed. Results: The stress pattern of the femur of In-
terTan model was the same as that of the normal femur, which was mainly located on the medial side of the proximal femur and
the lower third of the femur. However, the stress of femur in InterTan model was lower than that in the same part of normal fe-
mur. The peak stress of the femur in the model was 13.92 MPa,located at the end of the inner plant in contact with the femur.
The stress peak of the plant in the model was 146.5 MPa at the lower contact point between the tension nail and the main nail.
Conclusion : InterTan fixation has obvious biomechanical advantages and is not easy to cause stress fractures in the middle fe-
mur in patients with osteopenic Evans-Jensen IV intertrochanteric fractures. In particular,for patients with greater activity in
the intertrochanteric fracture of the Evans-Jensen IV femur, InterTan fixation has better stability and provides a theoretical ba-
sis for the choice of internal fixation.
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Tab.1 Elastic modulus and Poisson’s ratio in different

regions
W (kg/mm?) PP AL i (MPa) THFA L
0.000 670 17 3 838.55 0.3
0.000 792 90 4565.77 0.3
0.000 915 64 5292.99 0.3
0.001 038 38 6 020.20 0.3
0.001 161 12 6 747.44 0.3
0.001 283 85 7474.63 0.3
0.001 406 59 8201.82 0.3
0.001 529 33 8929.07 0.3
0.001 652 07 9 656.26 0.3
0.001 774 80 10383.5 0.3
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Fig.1 Sketch map of femur after InterTan implantation 1a. Proximal
segment of the femur 1b. A point(lower edge of the femur) is the max-
imum stress point of the proximal medial femur;B point is the maximum
stress point of the proximal lateral femur;C point is the maximum stress
point of the medial femur at the distal locking point of the inner plant;D
point is the maximum stress point of the lateral femur at the distal locking
point of the inner plant;E point is the maximum stress point of the inner
plant tension nail and the inside of the main nail;The maximum stress
point of the plant tension nail and the main nail in the F point;G point is

the maximum stress point at the contact between the end of the inner plant

and the femur
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Fig.2 Stress cloud mao 2a. Normal femoral stress cloud map ~ 2b. Stress cloud map of femur model 2¢. Microstrain of femur model
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Fig.3 Average stress in each quadrant of the femur 3a. Medial quadrant ~ 3b. Lateral quadrant ~ 3c. Anterior quadrant ~ 3d. posterior quadrant.
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