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The issue of bioresorption of the Bio-Oss xenogeneic bone
substitute in bone defects

Bone grafts and bone substitute biomaterial implemented in guided tissue regeneration should
undergo the process of biological decomposition in the recipient’s system. Essential in the process of
bioresorption are, among others, the mechanism and the duration of biological decomposition, the
escalation and type of inflammatory reaction as well as the quality of the final bone structure obtained.
Vital is also the issue of safety in bone substitute implementation.

Bio-Oss (Geistlich Pharma AG, Switzerland) is a bovine xenogeneic bone substitute, deproteinised,
containing mineral structure close to that of a human bone, which undergoes conversion into bone tissue
in the recipient’s system. It is thought that the osteo-conduction of Bio-Oss is based on supporting the
organisation of bone growth and a closed integration with the bone that is regenerating (4). The newly-
-created bone, after the procedures of augmentation with the implementation of Bio-Oss, has been
described as mature and compact (12) or as a mix of dense and spongy bone (4, 22). With the
implementation of histomorphometric methods, tests on biopsies from areas augmented with Bio-Oss
have demonstrated a content percentage of regenerated bone tissue amounting to 14.7% (healing 6-8
months, sinus lifting) (6/4) or 48.3% - 63.9% (healing 9 months, postextraction defects) (4). The
process of creation of new bone by osteoblasts is connected with simultaneous resorption of the bone
substitute by osteoclasts and multinuclear cells. Histological tests of 8 month-old specimens showed the
presence of secretorily active osteoblasts (10), whilst in samples taken within a period from 6 months to
4 years from the procedure in some Havers’ canals small capillary vessels, mesenchymal cells and
osteoblasts have been detected (12). In vitro tests showed that human osteoblasts isolated from the
marrow and cultured in the presence of Bio-Oss as the matrix after 3 months displayed morphological
and functional features typical of those cells (5). Similar osteoblasts were cultured in the three-dimensional
model — porous mineral of Bio-Oss bone. After 6 weeks, an accumulation of mature collagen fibres in
intra- and extracellular areas was noticed with the arrangement of osteoblasts resembling a natural,
three-dimensional structure, whilst the mature collagen from the tested osteoblasts cultured on the
porous bone mineral displayed identical formula in tests with the implementation of electrophoresis in
comparison with human bone collagen (1). Apart from osteoblasts, histological tests have also shown
the presence of lacunae containing osteocytes (10) as well as the presence of osteoclasts resorbing
biomaterial (12).

MATERIAL AND METHODS

A 56-year-old female patient underwent the procedure of maxillary sinus lifting with the
implementation of Bio-Oss biomaterial. The implantation of regenerated bone took place 30 months
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shown the presence of correct bone appearing to be on the verge of packed and spongy bone. A vital
issue connected with the implementation of bone substitutes is the question of safety.

Practical tests concerning the production process as well as theoretical calculations indicate that
the implementation of Bio-Oss does not carry risks of infecting with prions and Creutzfeld Jacob
disease (20). It has been established in detailed biochemical, histochemical and biophysical tests that
Bio-Oss does not contain any proteins in measurable quantities (6); nevertheless, according to other
reports it may contain residual proteins (17).

Independent of the fact that apart from the Bio-Oss biomaterial resorption and the new creation of
bone tissue also enduring the presence of unabsorbed Bio-Oss particles around the restored bone after
44 months (16), 4 years (12) and 6 years (15) from the moment of implantation has been noted, it seems
that the quality of regenerated bone filling defects or participating in the process of implant osteointegration
is satisfactory for the clinician.

Bio-Oss is successfully utilised in a number of dental surgery procedures: in augmentation of the
alveolar process following tooth extraction, in order to avoid alveolar atrophy (3, 4), in the height and
width restoration of the alveolar process (8), in implantation to fill bone defects around the implants (9,
19), in regenerating of the process bone defects around the exposed implants (2, 21), in the procedure of
sinus lifting (3, 18), in filling bone defects following tooth resection (14), in filling bone cavities after
cyst removal (11, 14) and in treating bone defects in parodontium diseases (7, 13).

CONCLUSIONS

Performed observations have shown that after 30 months from
implementing Bio-Oss, the regenerated bone in the above-described case had
a mature character, which is consistent with previous reports.

It seems that although the fact of creation of new bone structure is
indisputable, nevertheless the process of Bio-Oss biological decomposition
should be described as slow bioresorption since unresorbed particles of the
biomaterial were noticed 30 months after implantation.

The small number of T and B lymphocytes observed, as well as the absence
of granulocytes and mast cells in a number consistent with the norm suggest
that despite the presence of residual particles of Bio-Oss in the researched
bone tissue, no active inflammatory processes and antigen stimulation take
place. Nevertheless, the above-described observations require confirmation
by a larger number of cases.
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SUMMARY

Bone grafts and bone substitute biomaterial implemented in guided tissue regeneration should
undergo the process of biological decomposition in the recipient’s system. The aim of this work is the
presentation of current views concerning the issue of Bio-Oss bovine bone bioresorption and their
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juxtaposition with the results of the author’s own research. The work presents histopathological and
immunohistochemical tests of the xenogeneic Bio-Oss preparation from biopsies carried out 30 months
after implantation. It was observed that the preparations contained correct bone neighbouring remnant
particles of Bio-Oss, intratrabecular fibromatosis around the implant, abundant vascularisation, absence
of osteoid and of active inflammatory process. A small number of T and B lymphocytes was detected.
The results obtained in the above-described case testify to the descending character of the inflammatory
infiltration 30 months after the implementation of Bio-Oss and efficient restoration of the bone. The
prevalent view in literature is that Bio-Oss is resorbable biomaterial. However, there are also reports
questioning this view as remnants of Bio-Oss have been detected even 44 months after implantation into
the bone defect. In the author’s own cases, Bio-Oss remnants could be observed 30 months after
implanting. It seems that although the creation of new bone structure is indisputable, the process of
biological decomposition of Bio-Oss should be described as slow bioresorption.

Zagadnienie bioresorpcji ksenogenicznego substytutu kostnego Bio-Oss w ubytkach kostnych

Przeszczepy kostne i biomaterialy kosciozastepcze stosowane w sterowanej regeneracji tkanek
powinny ulegaé procesowi biologicznego rozkladu w organizmie biorcy. Celem pracy jest przedstawienie
aktualnych pogladéw dotyczacych zagadnienia bioresorpcji mineratu kosci bydlgcej Bio-Oss oraz
zestawienie ich z wynikami badari wlasnych. W pracy zaprezentowano badania histopatologiczne
i immunohistochemiczne ksenogennego preparatu Bio-Oss z biopsji pobranych w 30 miesigcy po
wszczepieniu. W preparatach stwierdzono obecnos¢ kosci prawidlowej sasiadujacej z resztkowymi
czgstkami Bio-Oss, widknienie migdzybeleczkowe kolo implantu, bogate unaczynienie, brak osteoidu
oraz brak aktywnego procesu zapalnego. Zaobserwowano niewielkg liczbg limfocytéw T i limfocytéw
B oraz komérek tucznych. Uzyskane wyniki w opisanym przypadku §wiadcza o zejsciowym charakterze
nacieku zapalnego w 30 miesigcy po zastosowaniu Bio-Oss i skutecznej odbudowie kosci.
W pismiennictwie przewaza opinia, ze Bio-Oss jest biomaterialem resorbowalnym, aczkolwiek spotyka
sie doniesienia poddajace w watpliwosé ten poglad, gdyz resztki Bio-Oss spotykano nawet w 44
miesigce po wszczepieniu w ubytku kostnym. W badaniach wlasnych czastki tego materiatu obserwowano
30 miesiecy po wszczepieniu. Chociaz nie podlega dyskusji fakt powstawania nowej struktury kostnej,
to proces rozkladu biologicznego Bio-Oss nalezatoby okresli¢ jako powolng bioresorpcjg.



