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Fig. 2 Photographs of APTUS25 with screw insertion (A-C) and of a monoaxial locking plate (MLP) used as
control group (D : S-group). A : screw insertion in the first distal row of APTUS25 (O-group), B : screw
insertion in the second row parallel to the first row (P-group), C : screw insertion in the second row at an
inclination angle of 15° so as to support the dorsal aspect of the subchondral bone (D-group).
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Fig. 3 Photographs of radius fracture models using artificial bones (upper part : A ; O-group, B :
P-group, C : D-group) and their X-ray pictures (lower part).
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Fig. 4 Experimental setup used for the application of
continuous cyclic loading on the cadaveric
radius fracture models. Proximal side of the
radius molded with poly-methyl methacrylate
resin was vertically anchored in a loading
machine and the axial load was applied to the
distal end of the specimen via a uniform flat
surface of poly-methyl methacrylate resin.
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Fig. 5 Biomechanical parameters of radius fracture
models using artificial bones with various
screw fixation methods. See text for explana-
tion and symbols.
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Fig. 6 Rigidity values (Ee) after axial cyclic loadings

of 1000, 2000 and 3000 times using artificial
bone fracture models with various screw
fixation methods.
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Fig. 7 Values of breaking load and breaking bending
moment of artificial bone fracture models with
various screw fixation methods.

B Before testing
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Fig. 8 Values of effective flexural rigidity of artificial
bone fracture models with various screw
fixation methods before and after 3000 times
of cyclic bending load.
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Fig. 9 Yielding load values obtained from cadaveric
radius fracture models in DS- and NDS-group.
See text for further explanation.
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59 @ik, RARTEE CER L7 AO C3
EFNVEHWT, A O MLP £ PLP T %
Matrix plate % # 0 & U s EE i il BR CHL#R L 72
N, BFEEIGhozEMELTWEY. bhvbh
OFEFY, WO MLP TH 5 SHLITITHE, H
LW END Lol EZH/-2 212X D,
APTUS25 I3 BHEICET 2 g2 o2 h
LTwahbEEZ N

w2, NI % B DSS #: & nonDSS #:0 LK
FEERTIE, B 2P9HOREZBEELIZAZY) 2—D
RIS PEDENCTHEENCE B A IR 2o 7.
WEDONTEIZBT 5 MO R TlE, Sobky
5, AO ARIEBIrETVE/EK LT, MLP TH»5
DVR-A (Hand innovations, Miami, FL) #SCS/V
(Avanta San Diago, CA), Volar radius stainless
locking plate (Syhthes West Chester, PA) & g
L, #0 & UarEAMRAEEIZB VT, DSS #EoRK
MR BMETH o7z bR, R o@D
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BIOMECHANICAL EVALUATION OF DOUBLE-TIERED SUBCONDRAL SUPPORT
PROCEDURE FOR DISTAL RADIUS FRACTURE MODEL

Yusuke NAKAMURAY, Keikiti KAWASAKIY,
Katsunori INAGAKIY and Keniti YAMAKOSI" 2

UDepartment of Orthopaedic Surgery, Showa University School of Medicine

2School of Mechanical Engineering, College of Science and Engineering, Kanazawa University

Abstract —— We examined the utility of the double-tiered subchondral support technique (DSS) as a
treatment for distal fractures of the radius. A fracture model was created using model bone and fresh
frozen cadavers. Mechanical strength was tested in each model. The polyaxial locking plate (PLP) were
found to offer mechanical strength comparable to the monoaxial locking plate fixation. In fresh frozen ca-
davers, DSS-treated fractures with PLP had a higher breaking strength than the non-DSS-treated frac-
tures. The DSS technique with PLP is considered to be a superior technique in terms of fixation for un-
stable distal radius fractures.

Key words: distal radius fracture, double-tiered sub-chondral support, variable plate, mechanical
strength evaluation
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