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Statement of Purpose: High tibial osteotomy (HTO) is a 
popular method to treat medial compartment osteoarthritis 
of the knee. It is a question whether the synthetic 
augmentation material is effective when using the locking 
plate in HTO with low opening angles (less than 10°), 
because the complete rebuilding of lamelliform bone was 
confirmed in the HTO with no using synthetic 
augmentation scaffolds such as porous HA and HA/TCP. 
Rigid locking plates should be used in osteotomies where 
an opening angle bigger than 7.5°and autologous iliac 
crest bone graft will assist in the high risk cases with an 
opening angle bigger than 10° (Ryee. S. Biomaterials 
2008;29:3497-3502.) It is not confident whether existing 
synthetic augmentation materials surpass autologous graft 
bone in both osteological bioactivity and mechanical 
strengths. The metallic locking plate ever retains in the 
living body as a foreign material if not extracted out. If 
the synthetic opening-hook wedge and the scaffold 
displayed sufficient augmentation faculty and mechanical 
strengths while bearing the repetitive loading stress on the 
knee, they could substitute autografts, fibular grafts or 
bone chips, and then the locking plate for reinforcing 
fixation would be unnecessary in HTO. 
We already developed high strength, osteoconductive, 
bioresorbable bone fixation devices made of forged 
composite, F-u-HA/PLLA (OSTEOTRANSTM Takiron 
Co., Japan) (weight. ratio; 30/70) (Shikinami Y. Okuno M. 
Biomaterials 1999;20:859-877.) and unique 
osteoinductive porous scaffolds for bone reconstruction 
made of u-HA/PDLLA (weight ratio; 70/30) 

(ComporusTM Takiron Co., Japan) ( Shikinami Y. J. R. 
Soc. Interface 2006;3: 805-821, Hasegawa S. JBMR 
2007;81A: 930-938.). Here we try to apply both materials 
as the high strength hybrid cortico-cancellous 
opening-wedge and autologous iliac crest bone, fibular 
bone or bone chips respectively.  
Methods: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2 Dimension of the hook wedge used for the 
compressive test. H1; 5.0, 7.5, or 10.0 mm (4.3°, 7.86°, 
11.42° respectively) 

The high strength wedge was made of forged composite of 
F-u-HA/PLLA. The bioactive porous composite scaffold, 
ComporusTM homogeneously contain particulate u-HA 
(average size, ~5µm) in PDLLA. The surface of the wedge 
has a lot of small regular hooks to rub with the osteotomized 
tibial surfaces as shown in Fig.1. Three wedge heights (H1) 
of 5.0 (H5), 7.5 (H7.5), and 10.0 (H10) mm were fabricated 
as shown in Fig.2. 
The compressive strength of hook wedge was measured 
according to the ASTM D695-02a by means of Autograph 
(AG-X20kNXD, Shimadzu Co., Japan) and the results are 
shown in Table 1.  
Results: 
Table 1 Compressive strength 
Hook 
wedge

Maximum 
load(Nmax) 

Reduced hook height 
at the Nmax(mm) 

Stiffness 
(N/mm) 

H10 20,020 1.28 20,843 
H7.5 20,020 1.23 21,594 
H5 20,020 1.12 21,105 

All specimens were not broken off at the compressive load 
of 20,020 N (≒2,000 kgf), which is the limit value of this 
Autograph machine. Accordingly, these hook wedges can 
withstand to the loading over 2,000 kgf.  
Conclusions: It is well known that the loading force to the 
human knee joint reaches 2.8 times of the body weight at 
ordinary walking and 4.4 times at fast waking. The 
measurable compressive strength, more than 2,000 kgf, of 
our hybrid opening-hook wedge is far higher than those 
values at walking and can fully support the loading, so that 
the locking plate for reinforcing fixation will be unnecessary. 
The osteoconductive, osteoinductive ComporusTM can 
substitute the autograft bone without using iliac crest bone 
graft. As shown in Fig. 3, if OSTEOTRANSTM mesh sheet, 
which can be three dimensionally transformed along the 
configuration of the surface of medial tibia, was used to 
restrict the sliding out of hook wedge and ComporusTM, this 
novel material and technology will be successfully 
completed for medial tibial osteotomy. Hereafter, we will 
perform dynamic loading tests.  
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Fig.3 Appearance of medial  

tibia reduced 
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Fig.1 Cortico-cancellous 
hybrid opening-hook 
wedge made of 
OSTEOTRANSTM 
holding ComporusTM 
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Fig.4 View from the blue 
arrow direction 
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