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Mechanical Properties of F Plate in Intraarticular Calcaneal Fractures

Kyu-Hyun Yang, M.D., Young-Hee Park, M.D., Jung-Hoon Won, M.D., Dae-Ya Kim, M.D.
Department of Orthopedic Surgery, Yonsei University of College of Medicine, Seoul, Korea

Purpose: We evaluated the mechanical properties of F plate fixation comparing with Y plate and a screw fixation for the intraarticular calcaneal
fractures using synthetic bones.

Materials and Methods: Using 12 synthetic calcaneal bones, newly designed F plate was compared with the Y-plate, most commonly used,
regarding the change of Béhler angle and the displacement of the thalamic fragments of the calcaneus after axial compressive loading by Instron
6022.

Results: Y plate fixation lost 8° of Bohler angle in average after axial compressive load and 2.6° in F plate fixation. Thalamic fragments were
displaced 1.72 mm in average in Y plate fixation group and 0.73 mm in F plate fixation group.

Conclusion: F plate offered more firm fixation than Y plate in the intraarticular calcaneal fracture in the aspect of maintaining the Béhler angle
and preventing displacement of the thalamic fragments of calcaneus against axial compressive loading.

Key Words: Calcaneus, Intraarticular fracture, F-plate
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B) Primary and secondary fracture lines.

(A) Lateral view, (B) Superior view.

Fig. 1. (A

Fig. 2. (A, B) Plate fixation for calcaneus fracture.

(A) Y-plate, (B) F-plate.
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Table 1. The Change of Bohler angles before and after axial com-
pressive loading

Y-plate F-plate

Before After Before After

1 36.0° 26.0° 34.0° 30.0°

2 34.0° 26.0° 28.0° 26.0°

3 28.0° 22.0° 28.0° 26.0°

4 30.0° 20.0° 34.0° 32.0°

5 30.0° 24.0° 32.0° 30.0°

6 34.0° 26.0° 32.0° 28.0°
Mean 32.0° 24.0° 31.3° 28.7°
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(Table 1).
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Table 2. Displacement of thalamic fragment of calcaneus fracture
after axial compressive loading

Y-plate F-plate

1 1.26 mm 0mm

2 1.49 mm 0.88 mm

3 1.48 mm 0.62 mm

4 2.45mm 1.03mm

5 1.29 mm 0.49 mm

6 2.34mm 1.38 mm
Mean 1.72mm 0.73mm
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Fig. 5. (A, B) Finite element study.
(A) Y plate, (B) F plate
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