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Objec&ves
Processed human bone is available in diﬀerent conﬁgura6ons and processing
methods diﬀer signiﬁcantly depending on the 6ssue bank. To date, li=le is
known about the impact of using diﬀerent allogra@ brands. The present study
aims to compare two commercially available materials regarding their clinical
performance on both, the func6onal as well as histological and
immunohistochemical level, linking those data to in-vitro analy6cal evalua6on
of the speciﬁc batches used clinically.

Fig. 1 – Clinical view before ridge
augmentation

Methods

Fig. 2 – Clinical view 4 months after
augmentation

apposi6on of new bone. RunX2, a marker for preosteoblast diﬀeren6a6on was
only visible in a few subjects. Posi6ve staining for CD3, CD4 or CD8 as marker for
inﬂammatory reac6ons were hardly detected and were not associated with one
another.
Measurements of the soluble protein content in the tested gra@ materials
revealed concentra6ons ranging from 0.38-1.50 µg/mg dry mass (maxgra@®)
and 0.47-1.70 µg/mg dry mass (Puros). MHC I residues could not be detected in
any sample.

ridge

A total of 20 pa6ents were treated with two diﬀerent commercially available
cancellous allogra@ par6cles (maxgra@® / Puros®),
for lateral ridge
augmenta6on in combina6on with a collagen membrane in a two stage surgery.
A@er a mean healing period of 5 months, implants were placed and biopsies
were taken for histological and histomorphometrical evalua6on. A@er
decalciﬁca6on, several markers for bone remodeling and poten6al
inﬂammatory reac6ons were screened. Representa6ve sec6ons were evaluated
histomorphometrically to determine the amount of so@ 6ssue, newly formed
bone and residual allogra@ par6cles. Bone material of the same batches that
were used clinically, was obtained separately, subjected to protein extrac6on
and analyzed regarding soluble protein concentra6on. Further, Enzyme-Linked
immunosorbent Assay (ELISA) was used to determine the presence of major
histocompa6bility complex I (MHC I) molecules in order to inves6gate
poten6alimmunogenic cell remnants that might cause allosensi6za6on.

Fig. 3 – Representative photomicrographs of biopsies;
Maxgraft® shown in (a), (c) and (e), Puros® in (b), (d) and
(f); osteogenesis around allogenic particles (stars, a, b, e,
f); progressed osteogenesis without allogenic remnants
(c) and embedded small allogenic remnant (d); small
infiltrates (arrows, e, f); HE staining, original magnification
x20 except 2e (x10)

Table 2 – Total soluble protein in graft materials
analysed by individual batches.

Conclusion

Table 1 – Patient demografics and characteristics

Results
No diﬀerences in the clinical outcome using the two bone allogra@ materials
could be detected and all pa6ents have been restored successfully.
Complica6ons during the treatment could not be observed.
Histomorphometrical analysis of the bone biopsies regarding the distribu6on of
newly formed bone, residual allogra@ and so@ 6ssue revealed 41±20, 14±10 and
47±14 % for maxgra@ and 27±17, 13±8 and 60±18 % for Puros, respec6vely. Due
to the large devia6ons within the groups, the diﬀerences comparing the two
subs6tute materials proved not to be sta6s6cally signiﬁcant. Ac6ve osteoclasts
and osteoblasts were detected on the surface of both bone gra@ing materials,
indica6ng progressive degrada6on of allogenic material and

Fig. 4 – Representative photomicrographs of biopsies;
Maxgraft® shown in (a), (c), (e) and (g), Puros® in (b), (d),
(f) and (h); osteoclasts on bone surfaces (arrows), TRAP
staining, original magnification x10 (a, b); alkaline
phosphatase immunohistochemistry, arrows indicate
immunoreactive osteoblasts; DAB, x40; CD4
immunohistochemistry, arrows indicate very few
immunoreactive cells, DAB, x40 (e, f); CD3
immunohistochemistry, arrows indicate few immunoreactive
cells, DAB x20, x40 (h)

Table 3 – Histomorphometrical findings *ANOVA Tukey’s HSD test
for comparison of Maxgraft® vs. Puros®. SD, standard deviation; min,
minimum; max, maximum.

The two par6culated FDBA tested did not diﬀer in terms of clinical performance
and can be considered equally suitable for bone regenera6on of Seibert class 1
defects. The evalua6on of the biopsy cores revealed membranaceous
osteogenesis around allogenic gra@s material forming a bony cancellous
network, remodeling of the newly formed bone from ﬁbrous into mature
lamellar bone 6ssue and degrada6on of the gra@ by osteoclas6c ac6vity.
FDBA residues could be iden6ﬁed by empty osteocyte lacune, but hardly
diﬀered from vital bone in the histological sec6ons.
Correla6on between residual protein content in the allogra@s and the clinical
presence of delayed healing or histological signs of inﬂamma6on could not be
detected.
As no MHC residues were found, a poten6al allosensi6za6on which has been
proven for fresh-frozen bone allogra@ and postulated for freeze-dried allogra@
blocks seems to be unlikely with the par6culated materials used in this study.
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