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USE OF GRANULAR GRAFTS FOR WIDE 
REGENERATION IN THE ANTERIOR MAXILLA
Conspicuous atrophy cases may be treated successfully with granular grafts and marrow 
concentrate. 
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Marked bone resorption following tooth loss is commonly observed in the anterior maxilla. 
The volumetric loss in the first 6 months, in fact, may reach 35%. The alveolar process 
first becomes thinner, then lower. That is why the most frequent regenerative procedures 
entail apposition surgery aimed at recovering the crestal thickness. In this type of surgery, 
autogenous bone is still widely considered the gold standard. However, its use involves 
increased discomfort and risks for the patient, who usually is reluctant in accepting further 
surgery, which may be invasive if reconstruction, as is often the case, is quite extensive. 
In view of the anatomical peculiarities of crestal defects, owing to which apposition 
grafting may benefit from the vessels and cells incoming from one bone wall only, the use 
of bone substitutes as alternatives to autologous bone must undergo a careful risk/benefit 
assessment. A strategy aimed at further promoting bone regeneration, when performing 
this kind of surgery, is the use of marrow aspirate concentrate. The marrow aspirate is 
obtained through a far less invasive procedure than harvesting autologous bone and its 
subsequent concentration makes it possible to complement the graft – which acts as 
scaffold – with a significant amount of mesenchymal cells and growth factors that may 
promote regenerative events. 

Materials

The grafts were performed using an equine bone 
substitute, consisting of cancellous and cortical 
granules (1:1, Ø 0.5‑1 mm, Bioteck). As Heart 
pericardium membranes (Bioteck) – deemed most 
suitable for this type of procedure due to the long 
protection time – were not available in Brazil at the 
time of the study, the grafts were protected with 
Biocollagen equine collagen membranes (Bioteck). 
The granular graft was obtained by removing the 
equine tissue antigens through the exclusive Zymo‑
Teck enzymatic process which, by fully preserving 

the mineral component of the bone tissue, ensures 
it is physiologically recognized by the cells involved 
in the regenerative process. 

That is why the Bioteck bone graft allows a 
significant amount of new bone tissue to be 
formed. The Biocollagen membrane is particularly 
convenient to handle, either used dry or following 
hydration. As it consists only of collagen, it performs 
significant hemostasis and easily adheres to the 
graft site.

Fig. 4 – Mixing the bone graft in granules and 
the bone marrow aspirate concentrate.

Fig. 5 – Grafting by apposition next to the 
atrophic crest.

Fig. 6 – CBCT section four months after 
grafting, before performing implant 
placement. The extent of the regeneration is 
appreciable.

Fig. 1 – Sagittal section CBCT: the low crestal 
thickness is noticeable.

Fig. 2 – One of the atrophic maxillary crests 
prior to grafting.

Fig. 3 – Left: bone marrow after centrifugation. 
Notice the supernatant plasma, which will 
be discarded. Right: collection of the bone 
marrow concentrate.



               
Results 
The sheet summarizes the results of a prospective 
and randomized pilot study published in 20161. 

Eight patients were selected (average age: 52.4 
± 2.2 years old) that did not present with any 
contraindications to regenerative therapy and, 
although they retained their canines, did not have the 
four upper incisors. Further, their bone crest was no 
thicker than 3 mm in the edentulous region. 

The patients were randomized to two groups. In one 
group, only the equine substitute was grafted, in 
the other the bone substitute was mixed with bone 
marrow aspirate concentrate (BMAC). In both groups 
the graft was protected with the collagen membranes. 
The extent of the bone reconstruction was assessed 
through a comparison between cone beam computed 
tomography (CBTC) recorded before the procedure 
and 4 and 8 months later. Three measurements were 
taken for each site (apical, medial, coronal) which 
were then averaged to obtain a single estimate. The 
efficacy of regeneration in terms of newly formed 
bone tissue was assessed through a histologic and 
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Fig. 10 – CBCT eight months after grafting. 
The regenerated bone thickness appears fully 
preserved.

Fig. 11 – Top, average thickness of the alveolar crest. No significant differences are observed between 
the two groups. The thickness appears preserved over time. Bottom, the two groups are not significantly 
different by amount of mineralized or non mineralized tissue. There is a trend towards greater 
mineralization in the group with bone marrow aspirate concentrate (BMAC).

Fig. 7 – Appearance of the regenerated site four 
months after grafting.

Fig. 8 – Four osseointegrated implants are placed 
in the regenerated site.

Fig. 9 – Histology, Masson’s trichrome staining, 
100X magnification. Left: substitute only; right, 
bone substitute and bone marrow concentrate. 
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histomorphometric analysis conducted on bone 
biopsies collected during implant placement, 4 
months after grafting, at each implant site. 

The statistical comparison between the results for 
the two groups, both as regards crestal thickness and 
histomorphometric data, was performed using the 
Wilcoxon test. No patient experienced intra‑ or post‑
surgery complications. In both groups, an increase in 
crestal thickness of about 4 mm was observed at the 
4‑month as well as 8‑month time‑point. The difference 
between the two groups was not significant. The 
results for the two groups did not show any significant 
differences in connection to the histomorphometric 
analysis either. In the group where the graft was mixed 
with bone marrow aspirate concentrate, however, a 
trend towards greater formation of mineralized bone 
tissue was observed. The authors underline that, in 
view of the low sample size involved, further studies 
are required to confirm these results. 
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