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Following the extraction of a tooth, alveolar bone resorption may hinder the success of the implant-
prosthetic rehabilitation, from both a functional and esthetic point of view. To limit resorption, the oral 
surgeon may graft the post-extraction socket with a bone substitute, in accordance with the principles 
of socket preservation.  The use of heterologous biomaterials of mammal origin is widespread in guided 
regenerative surgery. Such grafts have good osteoconductive properties, since the morphology and 
the chemical composition of the bone mineral part are very similar to those of human bone tissue. The 
materials must be suitably treated to eliminate species-specific antigens, so as to prevent adverse 
immune reactions in the patient. The treatment may be thermal, as in the case of anorganic bovine bone 
(ABB), traditionally the bone graft most used in regenerative surgery. Alternatively, a more selective, 
low-temperature antigen eliminating process may be applied, as is the case for enzyme-deantigenic 
equine bones (EDEB). Previous clinical trials on cases of maxillary sinus augmentation have shown how 
said biomaterial (Osteoplant Osteoxenon, Bioteck) has faster resorption kinetics than thermally treated 
biomaterial (Bio-Oss, Geistlich Pharma)1; to date, however, there have been no studies aiming to compare 
the behavior of these materials once grafted on post-extraction sites.

1. Di Stefano DA, et al. Histomorphometric comparison of enzyme-deantigenic equine bone and anorganic bovine bone in sinus augmentation: 
a randomized clinical trial with 3-year follow-up. Int J Oral Maxillofac Implants, 30(5), 1161-1167 (2015)

Materials

The study was conducted to compare two heterologous 
biomaterials, both in granular form, subject to different 
treatments. The first biomaterial, of bovine origin, is subjected 
to treatment at high temperature which non-selectively 
eliminates all organic molecules of the bone matrix (anorganic 
bovine bone - ABB - Bio-Oss, Geistlich). Various studies have 
shown that ABB is characterized by slow resorption kinetics2-3. 
The second biomaterial is of equine origin and undergoes a 
selective enzymatic treatment, which allows the preservation 
of collagen in its native state (enzyme-deantigenic equine 
bone - EDEB - Osteoplant Osteoxenon, Bioteck). Studies on 
this material show that it is characterized by faster resorption 

and remodeling kinetics, possibly due to the presence of the 
native collagen itself1. Both biomaterials were used with a 
non-resorbable equine collagen membrane (Biocollagen, 
Bioteck). This membrane is particularly maneuverable and may 
be used either dry or hydrated. As it consists only of collagen, 
it performs significant hemostasis and easily adheres to the 
graft site.

2. Ayna M, et al. Fate of a bovine-derived xenograft in maxillary sinus floor elevation after 14 years: 
histologic and radiologic analysis. Int J Periodontics Restorative Dent, 35(4), 541-547 (2015) 
3. Sartori S, et al. Ten-year follow-up in a maxillary sinus augmentation using anorganic bovine 
bone (Bio-Oss). A case report with histomorphometric evaluation. Clin Oral Implants Res, 14(3), 
369-372 (2003)

Fig. 4 – Regenerated post-extraction site, 
prior to the implant insertion.

Fig. 5 – Collecting the bone sample during the 
implant insertion.

Fig. 6 – Follow-up X-ray one year after the 
implant insertion.

Fig. 1 – Post-extraction site before the EDEB 
graft.

Fig. 2 – Post-extraction site that received the 
graft, which was previously hydrated with 
sterile physiological saline solution.

Fig. 3 – The collagen membrane was shaped 
dry, hydrated in sterile physiological saline 
solution and placed to protect the graft.



               
Results 
The sheet describes the results of a retrospective study 
concerning 46 patients, aged between 43 and 75, who 
were rehabilitated with implant-supported prostheses. 
The patients underwent non-traumatic extraction of 
one or more teeth: the post-extraction sockets received 
EDEB (22 patients) or ABB grafts (24 patients). In both 
groups, the post-extraction sites were protected with 
the Biocollagen membrane. 

During the subsequent surgery for the implant 
insertion (approximately 6 months after the graft of the 
biomaterial), bone samples were taken for histological 
and histomorphometric analysis, to asssess  the level 
of inflammation, the quantity of newly-formed bone 
tissue (new bone formation - NBF) and that of residual 
biomaterial (RB). The complication rates, the average 
healing time and the retention of peri-implant bone 
levels were also assessed for each group. 

The results obtained were compared through suitable 
statistical tests. The clinical results were positive for 
both groups: no patient suffered complications in the 
period following the graft at the extraction site. There 
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were no significant differences in healing time between 
the two groups. 

Endoral X-Rays at the follow-up (the average time is 
about 4 and a half months) showed sufficient integration 
of the graft and good preservation of the peri-implant 
bone levels. The histological analysis revealed no signs 
of inflammation in either the sites that received the ABB 
graft or in those that received the EDEB graft.  

With regard to the NBF and RB parameters, however, 
there was a statistically significant difference between 
the groups. The percentage of NBF was higher at the 
sites that had received the EDEB graft compared to 
those that had received the ABB graft; on the contrary, 
the percentage of RB was higher in the sites that had 
received the latter biomaterial.

In conclusion, the data confirm that, even in post-
extraction sockets, the remodeling kinetics of EDEB 
are faster than those of ABB, allowing the formation 
of a larger quantity of newly-formed bone in the same 
amount of time.

Fig. 8 – Histological analysis of a biopsy from 
a site grafted with EDEB. * Newly-formed 
bone tissue; ** Residual biomaterial.

Fig. 5 – Results of the histomorphometric analysis. The differences between EDEB (white) and 
ABB (gray) are statistically significant for both the newly-formed bone tissue (NBF) and the 
residual biomaterial (RB).

Fig. 7 – Histological analysis of a biopsy from 
a site grafted with ABB. * Newly-formed bone 
tissue; ** Residual biomaterial.


