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Biomechanical characteristics of retinaculum in the treatment of femoral neck fractures

DAITY a-hui ,QIN Tao(Department of Orthopaedics Surgery ,Songjiang District Central Hospital ,Shanghai 201600, China)
ABSTRACT Objective To investigate the biomechanical characteristics of retinaculum in the treatment of femoral neck
fractures. Methods The CT data of a 75-year-old female volunteer was processed by software to construct an intact femur model
and femoral neck fracture model fixed with three cannulated screws,which were divided into models with retinaculum or not.
The Von-Mises stress distribution and displacement were compared to analyze the stability differences between the different
models to study the mechanical characteristics of the retinaculum in the treatment of femoral neck fractures. Results In the intact
femur, the most obvious displacement appeared in the weight-bearing area of the femoral head, with retinaculum 0.381 37 mm,
and without retinaculum 0.381 68 mm. The most concentrated part of the Von—Mises stress distribution was located in the me-
dial and inferior part of the femoral neck,with retinaculum 11.80 MPa,without retinaculum 11.91 MPa. In the femoral neck
fracture fixed with three cannulated screws model, the most obvious position of displacement also appeared in the weight-bear-
ing area of the femoral head , with retinaculum 0.457 27 mm, without retinaculum 0.458 63 mm. The most concentrated part of
the Von—Mises located at the medical and inferior part of the femoral neck ,with retinaculum 59.22 MPa, without retinaculum
59.14 MPa. For the cannulated screws,the Von—Mises force peaks all appeared in the posterior and superior screw , with reti-
naculum 107.48 MPa, without retinaculum 110.84 MPa. Among the three screws,the Von—Mises stress of the anterior-superior
screw was the smallest,which was 67.88 MPa vs 68.76 MPa in the retinaculum and non-retinaculum groups ,respectively. Con-
clusion The complete retinaculum has little effect on the stability of intact femur and femoral neck fractures with anatomical re-
duction after internal fixation ,and cannot effectively improve the stability of the fracture end after the fracture.
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Fig.1 Boundary conditions (The femur is tilted back 15°,the lower end
is fixed ,and a vertical downward 700 N force is applied to the femoral

head) 1a. Model with retinaculum 1b. Model without retinaculum
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Type: Total Deformation Type: Total Deformation
Unit: mm Unit: mm
Time: 1 Time: 1
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Type: Equivalent (von-Mises) Stress
Unit: MPa
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Fig.2 Displacement and Von—Mises stress of intact femur 2a. Displacement with retinaculum  2b. Displacement without retinaculum  2¢. Von—Mises

stress with retinaculum  2d. Von—Mises force without retinaculum
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Type: Equivalent (von-Mises) Stress
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Fig.3 Displacement and Von—Mises stress of fracture after internal fixation
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3a. Displacement with retinaculum ~ 3b. Displacement without retinaculum

3c. Von—Mises stress of model with retinaculum  3d. Von—Mises stress of model without retinaculum ~ 3e. Von—Mises stress of anterior-superior screw in

the model with retinaculum  3f. Von—Mises stress of anterior-superior screw in the model without retinaculum  3g. Von—Mises stress of the internal fix-

ation model with retinaculum  3h. Von—Mises stress of the internal fixation model without retinaculum
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