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USE OF EQUINE BONE SUBSTITUTES IN 
CALCANEAL FRACTURES
Equine bone substitutes produce results comparable to 
homologous bone substitutes.
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Calcaneal fractures are rather rare, but represent an event of significant severity that may result 
in arthrosis or permanent deformity. The question of which is the best treatment is still open, since 
there is a high probability of complications, such as soft tissues issues or defective consolidation. 
Open reduction and internal fixation (ORIF) is usually the preferred method of treatment. The main 
goal of the procedure is the reconstruction of the calcaneus, restoring its correct proportions and the 
articular congruity of the subtalar and calcaneo-cuboid joint, through stabilization with appropriate 
osteosynthesis means, such as screws and plates. One of the characteristic features of this type 
of fracture is the dislocation of the subtalar joint, which causes the underlying bone to break. The 
reconstruction restores the bone fragments to their original height but almost always leaves behind 
a cavity, which must be filled. Autologous grafts have many advantages from a biological point of 
view, but expose the patient to increased discomfort and higher risk, other than the fact that they 
require additional surgery. Usually, this type of procedure uses homologous grafts. Their availability, 
however, is closely linked to an efficient tissue banking system; heterologous bone substitutes may 
be a valid alternative, given their theoretically unlimited availability and their ability to be stored for 
long periods at room temperature. 

Materials
The calcaneal reconstruction procedure may 
be carried out using various formats of Bioteck 
bone substitute, among which chips or blocks 
derived from cancellous tissue (Osteoplant, 
Bioteck). These are grafts obtained from equine 
bone tissue with the use of the exclusive process 
at controlled temperature Zymo-Teck, a multi-
step sequence of enzymatic baths with mixtures 
calibrated to selectively eliminate the antigens 
of the animal tissue. This process preserves 
the three-dimensional structure of the bone, 
as well as the constituents of the extracellular 
matrix, among which bone collagen in its native 

structure. The presence of this protein endows 
the bone substitutes of the Osteoplant range with 
mechanical properties similar to those of the tissue 
of origin; once grafted, they encourage regeneration 
events, given the multiple benefits of collagen, 
among which the stimulation of cellular adhesion 
and differentiation1-3. 
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Fig. 1 – Control X-rays at the last follow-up. Left: 32-year-old patient who received a homologous bone substitute. The X-ray was taken 17 months 
after the bone graft procedure. Right: 27-year-old patient who received the equine bone substitute. The X-ray was taken 16 months after the bone 
graft procedure. 



               
Results
The sheet summarizes the result of a retrospective 
clinical trial concerning calcaneal fractures, 
published in 2017 in The Journal of Foot & Ankle 
Surgery4, concerning patients who were treated 
either with Osteoplant (31 subjects) or with a 
homologous graft (45 subjects). The patients had 
suffered fractures classified as grade III or IV on 
the Sanders scale (the two most severe types of 
calcaneal fractures). All patients who had other 
injuries in the same or the opposite limb, who 
suffered from other conditions, or who had already 
had their calcaneus operated were excluded. 

All patients underwent open reduction and internal 
fixation (ORIF) surgery with the use of plates. The 
bone graft was used in both groups to fill in the 
cavities left behind by the reduction of the fracture 
and the repositioning of the bone fragments. X-ray 
assessments were carried out immediately before 
and after the procedure, and then one, three and 
four months after surgery. 

Physiotherapy to restore mobility started seven 
days after the procedure; patients were allowed full 

weight-bearing on the foot 3-5 months after the 
procedure, to avoid the loss of reduction. At the final 
follow-up visit, at least one year after the procedure, 
the patients were assessed in accordance with the 
American Foot and Ankle Society (AOFAS) scale. 

Additional control X-rays were taken and were used 
to measure the tuber joint angle (Boehler angle, BA) 
and the critical angle (Gissance angle, GA), which 
were compared with the same angles before and 
after surgery. 

Retrospective analysis showed that the distribution 
and presence of complications, expected in this 
type of surgery, did not vary significantly between 
the two groups. At the last follow-up, the patients 
had overlapping functional scores. 

The authors conclude that the equine bone 
substitute appears to be a valid alternative to the 
use of homologous bone tissue. 

4. Sonmez MM, et al. Allografts versus Equine Xenografts in Calcaneal Fracture Repair. J Foot 
Ankle Surg, 56(3), 510-513 (2017)
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Fig. 2 – Total clinical score complying with the AOFAS scale. Groups 
treated with the equine bone substitute and with the homologous bone 
substitute present overlapping total clinical scores.

Fig. 3 – Percentage distribution of the patients in the two groups (dark 
gray, equine bone substitute; light gray, homologous bone substitute) 
per category of clinical result complying with the AOFAS scale. Patient 
distribution between the two groups is overlapping.


