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The symptoms of knee arthrosis are linked to the severity of the degeneration of the joint cartilage. The causes of the 
degeneration may be aging, trauma, misalignments of the musculoskeletal system, inflammatory and autoimmune 
conditions. A risk factor is represented by unbalanced load distribution with a prevalence at the medial or lateral 
section of the joint, due to varus or valgus. For the treatment of varus knee malalignment, it is possible to perform 
additional tibial osteotomy (HTO, High Tibial Osteotomy). The purpose of this procedure is to allow joint alignment to 
be restored and the mechanical axis to move on the lateral region. The procedure involves inserting a bone wedge 
below the tibial plane, in order to eliminate the varus. The wedge is stabilized with a plate outside the metaphysis.
The conventional HTO procedure may lead to an increase in tibial slope, with consequent mechanical abnormalities 
and knee instability. This is due to the considerable variability in terms of postoperative alignment due to insufficient 
view of the mechanical axis during the procedure. The HTO procedure through computer-assisted three-dimensional 
navigation, or through a digital system, is an excellent intraoperative control instrument as regards assessing 
changes in the tibial slope and in the mechanical axis, both on the coronal and sagittal planes.

Materials
The procedures entailed using a heterologous, equine-
derived cancellous bone wedge (Osteoplant, Bioteck), 
subjected to the exclusive Zymo-Teck process to 
eliminate antigens. The process uses a mixture of 
enzymes that selectively degrade only the immunogenic 
organic substances, while preserving the collagen in its 
native structure and keeping the mineral component 
of the bone unaltered. The bone tissue thus treated is 
recognized naturally by the body’s cells responsible 
for remodeling (osteoclasts and osteoblasts) and is 

replaced by the patient’s vital bone in physiological time 
frames. Zymo-Teck also preserves the biomechanical 
properties of the graft, allowing it to be processed with 
cutting instruments to obtain a suitable shape for the 
defect to be filled.

The graft can in fact be drilled, sectioned or fixated with 
osteosynthesis devices, with no risk of breaking up. 
Stabilization of the osteotomy section was performed 
using a Puddu plate.

Fig. 1 – Schematic picture of the osteotomy: one can see 
a wedge placed to fill the bone gap, which is stabilized by 
a plate.

Fig. 2 – The wedge for tibial osteotomy in cancellous bone. 
It is a “plate-ready” wedge, which features a groove for 
inserting the plate, such as a Puddu plate.

Fig. 3 – The wedge is placed in the osteotomy site 
and is stabilized by means of the appropriate plate.



               

 
Risultati 
The sheet summarizes the results of a study published 
in 20111 in which 24 patients with osteoarthritis of 
the medial region of the knee with varus deformity 
underwent high tibial osteotomy by addition. 

The patients, for a total of 27 joints, were divided 
into two groups: in group A (11 patients, 13 joints) 
the conventional procedure was performed, while in 
group B (13 patients, 14 joints) the patients underwent 
computerized osteotomy. In group A, average age was 
54.8 years and the varus angle was 5.6° ± 1.9°. In group 
B, average age was 56.5 ± 6.2 years and the varus angle 
was 6.8° ± 3.3°.  

The purpose of the study was to compare the results 
between the two groups, considering optimal a correction 
that would bring the mechanical axis to 2°-6° of valgus 
(in order to obtain the mechanical axis in valgus of 182°-
186°), and which would involve a change in the tibial 
slope between -2° and +2°.

An Osteoplant wedge was grafted in all patients, 
stabilized with a plate positioned more anteriorly or 
posteriorly, according to the desired correction. Unlike 
the conventional HTO technique, where reproducibility 
in obtaining 182°-186° mechanical axis was 23%, in the 
computer assisted HTO technique reproducibility was 
86%. The operative timing in group B was 23 minutes 
shorter than in group A and statistically significant 
(p<0.001). The number of patients for whom the tibial 
slope was corrected within the desired range did not 
significantly differ between the two groups. The average 
follow-up was 39 months, in which the only complication 
found was the rupture of a screw in two cases. 
In conclusion, the computer-assisted HTO technique, 
using the Osteoplant bone graft, was found to be safer, 
more accurate and more reproducible than conventional 
osteotomy treatment.
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Fig. 6 – Postoperative radiological results of both patient 
groups. Mechanical axis angle.

Fig. 4 – Transmitters fixed to the femur and tibia must be used 
to calculate the mechanical axis of the leg.

Fig. 5 – An additional transmitter is placed on the proximal tibia 
to monitor the tibial slope.

Fig. 7 – Postoperative radiological results. Variation (°) of the 
tibial slope.


