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The aim of this review was to evaluate histomorphometric studies that measured the amount of neo bone formation in ma-

xillary sinuses grafted with BioOss® alone or mixed with autogenous bone or other additives to define, based on evidence, the 

average quantities of neo-bone formation with different specific grafts, and check what is the ideal protocol to use, if possible. 

Materials and Methods: The databases PUBMED and Cochrane Library were used for evidence search, using MeSH terms and text 

words to create a specific and sensitive database. Inclusion criteria included studies that had information about maxillary sinus 

elevations using xenogenous material BioOss® associated or not with autogenous bone, and that presented histomorphometric 

assessments. All evidence levels were included due to the limited number of studies. Studies involving multiple interventions, 

studies which only presented histological data and abstracts were excluded from this review. Results: The search identified 

39 studies involving histomorphometric analysis on maxillary sinus elevation using xenogenous materials mixed or not with 

autogenous bone, written in English and conducted in humans. However, using the previously defined criteria, only 19 studies 

were accepted. Conclusion: Insufficient evidence was found to statistically determine a standard average amount of neo-bone 

formation, according to the protocols used and the methodology employed in the studies. Moreover, with the available scientific 

evidence, it is not possible to establish an ideal protocol to BioOss® use. 

REVIEW ARTICLE
Rev Bras Cien Med Saúde. 2011;1(1):79-86.

Keywords: histology, biocompatible materials, maxillary sinus, bone substitutes.

1(1)-Portugues.indb   79 27/01/2012   11:28:00



80

Revista Brasileira de Ciências Médicas e da Saúde 1 (1) julho/dezembro 2011
www.rbcms.com.br

INTRODUCTION 

Oral rehabilitation with osteointegrative implants in 
edentulous areas of the posterior atrophic maxillae beco-
mes complicated due to the resorption phenomenon of the 
alveolar process and concomitant pneumatization of the ma-
xillary sinus, caused by inflammatory bone loss, early dental 
extractions, resection or agenesis of maxilla due to neoplastic 
diseases (1-4). In view of this, the use of maxillary sinus elevation 
techniques aiming to increase height and bone volume for 
osteointegrative implant placement become necessary (2-5). 

Studies have demonstrated high success rates of ma-
xillary sinuses implants grafted with autogenous bone (6, 7). Con-
sidered a “gold standard” material for obtaining suitable bone 
quality (4, 6, 8), it can be derived from intraoral donor sites such 
as the mandibular symphysis, tuberosity, external oblique line, 
mandibular branch (6, 9) and, as the bone demand increases, it 
can be obtained from extra oral donor sites such as the iliac 
crest and cranial vault (6, 8, 9) generating, as a result, a significant 
increase in morbidity and complications for patients (2, 10). 

Existing biomaterials to replace the use of autogenous 
bone for maxillary sinus elevation, include osteoconductive 
materials. These are passive scaffolds, into which osteopro-
genitor tissue (capillaries, perivascular tissue and osteoproge-
nitor cells) infiltrate its porous three-dimensional structures 
when implanted or placed next to host bone tissue. Its che-
mical nature has considerable influence with regard to which 
tissue will develop into its porous matrix, as well as the amount 
of new bone that will be formed. The more similar is its physi-
cal structure to the human trabecular, more incorporated will 
particles be in the graft. Furthermore, its chemical similarity 
to human bone matrix activates osteoclastic remodeling (11). 
Among them, BioOss® (Geistlich AG Wolhusen, Switzerland) 
shows excellent osteoconductive properties (12-21) and excellent 
clinical results of implant survival even when compared with 
autogenous bone (6). However, there isn’t sufficient scientific 
evidence to define an ideal protocol to BioOss® use on ma-
xillary sinus elevations, or even a standard amount of expected 
neo-bone formation and if these quantities are sufficient for 
the installation and long term implant survival. 

The aim of this study was to evaluate, through a syste-
matic review, histomorphometric studies that measured the 
amount of neo-bone formation in maxillary sinuses grafted 
with BioOss® alone or mixed with autogenous bone or other 
additives to define, based on evidence the average quantities 
of neo-bone formation with different specific grafts, and check 
what is the ideal protocol to use, if possible. 

METHODS 

Search Strategies 
The database search strategy involved the use of MeSH 

terms and text words to create a specific (human, English, 
randomized controlled trials and meta-analysis) and sensitive 
database. The search strategy, did not established a defined 

time interval in order to reach a maximum number of eviden-
ces related to the subject. 

The search terms used and results obtained in the 
PUBMED database are shown in Table 1. 

Inclusion Criteria 
All studies obtained through the search strategy con-

taining maxillary sinus elevation with BioOss® xenogenous 
material associated or not with autogenous bone and that 
presented histomorphometric assessments. In addition, only 
studies in humans and published in English were considered. 

As the number of randomized controlled trials and 
meta-analysis was too restricted, all levels of evidence were 
included in this review. 

Studies with lack of data were also included in this 
review, to assess the quality of information published. 

Exclusion Criteria 
Studies involving multiple interventions (e.g., simulta-

neous alveolar ridge augmentation), studies with only histo-
logical data and abstracts. 

RESULTS 

Thirty-nine studies involving histomorphometric analy-
sis on maxillary sinuses elevation using xenogenous materials 
mixed or not with autogenous bone, written in English and 
performed in humans were identified. However, after applying 
the previously defined criteria, only 19 studies (12-30) were 
part of the scope of this review, and of these only three were 
randomized clinical trials (RCT) and none was a meta-analysis 
(MA). Of these 19 studies, six had a sample size too small, less 
than 10 patients (16, 22, 25, 27-29), six had no complete histomorpho-
metric data such as neo-bone formation, remaining BioOss® 
particles and marrow spaces (12, 14, 17, 25-27), two lacked the sample 
size of grafted sinuses (12, 21), and six studies had no specific data 
such as the use of membranes, the proportion used in grafts 
composed by BioOss® and autogenous bone or even when 
using simple or composite grafts (12, 13, 15, 20, 22, 28). Thus, there 
were only five studies that contained a large enough sample 
size for possible analysis, complete histomorphometric data, 
definition healing time intervals and description of graft ma-
terial used (18, 19, 23, 24, 30). Of these five, two were RCTs. 

These five studies were elected to lead the objectives 
of this review. The results are shown in Table 2. 

DISCUSSION 

Results obtained through the studies contained in this 
review confirm the hypothesis that BioOss® has osteocon-
ductive property. However, it is important to highlight the 
limitations and shortcomings of the studies that aimed to 
investigate these properties, for example, the methodological 
quality used, the sample size and inconsistent results presen-
ted, as we will discuss later. 
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Table 1.

Search Terms Results

1 "bio oss" 399

2 ("bio oss" OR "anorganic bovine bone") 431

3 ("bio oss" OR "anorganic bovine bone" OR "bovine porous bone mineral") 435

4 ("bio oss" OR "anorganic bovine bone" OR "bovine porous bone mineral" OR "deproteinized bovine bone") 458

5
("bio oss" OR "anorganic bovine bone" OR "bovine porous bone mineral" OR "deproteinized bovine bone" OR "bovine bone mine-
ral")

477

6
(“bio oss” OR “anorganic bovine bone” OR “bovine porous bone mineral” OR “deproteinized bovine bone” OR  “bovine bone mine-
ral” OR “anorganic bovine bone matrix”)

477

7
(“bio oss” OR “anorganic bovine bone” OR “bovine porous bone mineral” OR “deproteinized bovine bone” OR “bovine bone mineral” 
OR “anorganic bovine bone matrix” OR “bovine hydroxyapatite”)

503

8
(“bio oss” OR “anorganic bovine bone” OR “bovine porous bone mineral” OR “deproteinized bovine bone” OR “bovine bone mineral” 
OR “anorganic bovine bone matrix” OR “bovine hydroxyapatite” OR xenografts)

30.231

9 Exp. 8 limit (English humans) 19.989

10 Exp. 8 limit (English humans RCT) 90

11 Exp. 8 limit (English humans MA) 4

12 (Exp. 8 AND ("autologous bone" OR "autogenous bone" OR "autografts")) 288

13 Exp. 12 limit (English humans) 158

14 Exp. 12 limit (English humans RCT) 5

15 Exp. 12 limit (English humans MA) 2

16 Exp. 12 AND histomorphometric 29

17 Exp. 16 limit (English humans) 19

18 Exp. 16 limit (English humans RCT) 3

19 Exp. 16 limit (English humans MA) 1

20
Exp. 16 AND (“sinus floor elevation” OR “sinus lift” OR “sinus augmentation” OR “sinus floor augmentation” OR “sinus elevation” OR 
“maxillary sinus augmentation” OR “maxillary sinus elevation” OR “maxillary sinus floor elevation” OR “maxillary sinus floor augmen-
tation” OR “maxillary sinus”)

15

21 Exp. 20 limit (English humans) 11

22 Exp. 20 limit (English humans RCT) 3

23 Exp. 20 limit (English humans MA) 1

24 Exp. 8 AND histomorphometric 76

25 Exp. 24 limit (English humans) 52

26 Exp. 24 limit (English humans RCT) 9

27 Exp. 24 limit (English humans MA) 1

28
Exp. 24 AND (“sinus floor elevation” OR “sinus lift” OR “sinus augmentation” OR “sinus floor augmentation” OR “sinus elevation” OR 
“maxillary sinus augmentation” OR “maxillary sinus elevation” OR “maxillary sinus floor elevation” OR “maxillary sinus floor augmen-
tation” OR “maxillary sinus”) 

33

29 Exp. 28 limit (English humans) 28

30 Exp. 28 limit (English humans RCT) 7

31 Exp. 28 limit (English humans MA) 1

Exp, expression; OR, or; RCT, randomized clinical trials; MA, metanalysis; AND, and;
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Table 2.

        Bone

Autor
Type os 
study

Year Material N1 N2 Membrane
Healing 
Interval

New bone 
(%)

BioOss (%)
Marrow 

spaces (%)

Valentini P. 
et al

CR 1998 100% BioOss 1 1 ND 12 months 28 28 44

Piattelli M. 
et al

 
 

1999 100% BioOss

ND 20 ND 6 months 30 30 40

ND ND 9 months ND ND ND

ND ND 18 months ND ND ND

ND ND 4 years ND ND ND

Yildirim M. 
et al

 2000
100% BioOss
Venous blood

15 11 BioGide
4-10 mon-

ths
14,7 ± 5 29,7 ±7,8 55,6

Yildirim M. 
et al

 2001 BioOss Autogenous (M, TB, RMT) 13 12 BioGide
6-9,5 mon-

ths
18,9 ± 6,4 29,6 ± 8,9 51,5 ± 9,3

Artzi Z. 
et al

 2001 100% BioOss 10 10 BioGide 12 months 42,1 ± 10 24,7 ± 9,99 33,3 ± 14,7

Hallman M. 
et al

 
 

2002
20% Autogenous (B) 80% BioOss 11 21 - 6,5 months 39,9 ± 8 12,3 ± 8,5 ND

100% BioOss 14 BioGide 8,5 months 41,7 ± 26,6 11,8 ± 3,6 ND

Froum S.J. 
et al

CR 2002

100% BioOss 1 3 BioGide 7 months 13 ND ND

100% BioOss PRP 1 BioGide 7 months 15 ND ND

95% BioOss 5% Autogenous (TB) 1 BioGide 7,5 months 19 ND ND

95% BioOss 5% Autogenous (TB) PRP 1 BioGide 7,5 months 21 ND ND

100% BioOss 1 GoreTex 11 months 32 ND ND

100% BioOss PRP 1 GoreTex 11 months 34 ND ND

Sartori S. 
et al

CR 2003 100% BioOss

1

1

e-PTFE 8 months
29,8 ± 
2,57 *

70,2  

2 years
69,7 ± 
2,68 *

30,3  

  10 years
86,7 ± 
2,85 *

13,3  

Tadjoedin 
E.S. et al

 

2003

80% Autogenous (IC) 20% BioOss 2 5 ND 5 months 37,3 ± 4,4 16,2 ± 2,1 46,5

 50% Autogenous (M) 50% BioOss 1 ND 6 months
31,95 ± 

4,35
25,4 ± 3,5 42,6 ± 0,6

 20% Autogenous (M) 80% BioOss 1 ND 7 months 24,7 ± 2,4 31,8 ± 2,2 43,5

 100% BioOss 1 ND 8 months 22,9 ± 2,5 36,3 ± 4,3 40,8

John H.D. 
et al

2004

100% BioOss serum Tetraciclin 
(250mg/2g BioOss)

21 34 ND 3-8 months
29.52 ± 

7,43
14,86 ± 

6,54
55,62 ± 

8,78

 
BioOss Autogenous (M) (2:1) serum 

Tetraciclin (250mg/2g BioOss)
13 ND 3-8 months

32,23 ± 
6,86

17,77 ± 
6,73

50 ± 6,01

Wallace 
S.S. et al

 

2005
100% BioOss OR BioOss (20% Auto-

genous TB)

37 51 BioGide
6-10 mon-

ths
17,6 26,4 56

 21 GoreTex
6-10 mon-

ths
16,9 31,9 51,2

 6 -
6-10 mon-

ths
12,1 24,3 63,6

Degidi M. 
et al

 
2006

100% BioOss saline 10 20 BioGide 3 months 12 35 ND

 100% BioOss saline 10 BioGide 6 months 35 30 ND

Froum S.J. 
et al

RCT 2006
100% BioOss (0,25 1mm e 1 2mm) 

(1:1)
11 9 BioMend

6,5-8 mon-
ths 

12,44 33 54,56

Scarano A. 
et al

2006 100% BioOss Venous blood ND 94 - 6 months 39 ± 1,6 31 ± 1,4 34 ± 1,6
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New bone formation - The five studies which based 
this review provided, taking their limitations into account, 
sufficient data to demonstrate more clearly the hypothesis of 
BioOss® osteoconductive properties. Studies using different 
methods, but using the same type of graft (18, 23, 24) observed 
values ranging from 42.1% ± 10% to 14.7% ± 5% of neo-bone 
formation in healing time intervals ranging from 4 to 12 mon-
ths. If we compare these values with the study by Froum, 
et al. (2008), where values ranging from 22.3% ± 6.4% were 
obtained at an interval of six to eight months, but using diffe-
rent BioOss® particle sizes, one can hypothesize that time is a 
determining factor for the amount of new bone that will form 
in maxillary sinuses grafted with only BioOss®. Some studies 
also corroborate this hypothesis (17, 25, 27), although the results 
presented in these studies were rather inconsistent or had 
very small populations. 

However, because of the methodological drawbacks 
found by this study and the lack of specific control groups, 
such as remaining bone histomorphometry, it is not possible 
to conclude whether the values are somewhat good or bad, 
as all them except one (18), did not present histomorphometric 
comparisons with bone tissue from the patients’ remaining 
alveolar ridge. According to Cordaro, et al. 2008, a low percen-
tage of soft tissue graft was observed in their study, compared 
with bone tissue from the remaining alveolar ridge immedia-
tely below it, which allows us to hypothesize that even with 
supposedly low values, the BioOss® graft produces a denser 
trabecular bone than pre-existing bone, therefore providing 
excellent primary stability. As evidence of this, in a systematic 
review by Wallace et al., 2003, shows high implant survival rate 
in maxillary sinuses grafted with deproteinized bovine bone. 

Due to the difficulty of creating control groups in pro-
cedures for maxillary sinuses elevation in humans, we suggest, 
as the work of Cordaro, et al. 2008, that ieces are obtained 
through an alveolar path, so that histomorphometric results 
can be compared between the graft and the remaining bone 
tissue immediately below, to determine the degree of bioma-
terial osteoconductivity. 

Piattelli, et al. 1999, Scarano, et al. 1999, Scarano, et al. 
2006 and Degidi, et al. 2006 found in their histomorphometric 
analyses a new bone formation composed of mature compact 
bone after a healing period of six months and using grafts made 
of 100% BioOss®, while Artzi, et al. 2001 using the same graft 
and extending the healing period to 12 months, find in their 
analysis a neo bone formation consisting of mainly young bone. 
Studies that used grafts associated with autogenous bone and 
similar healing times (14, 15, 26) found in their analysis a predo-
minantly young bone formation combined with mature bone. 
There is a need for further studies to elucidate the processes 
of bone maturation in maxillary sinus elevation. 

Association with autogenous bone - Eight papers were 
identified in this review using a mixture of BioOss® with au-
togenous bone in different proportions and featuring quite 
heterogeneous healing intervals. However, according to the 
analysis of the studies found and the variables required in 
this review, no studies provided the necessary information to 
hypothesize the benefits of exclusive addition of autogenous 
bone to grafts with BioOss®. However, using the investigated 
material (BioOss®) as a control group, heterogeneous healing 
time intra-study and a fairly small population, Tadjoedin, et al. 
2003 demonstrate through their findings that the combination 
of autogenous bone and BioOss® in given proportions, incre-
ases the amount of neo bone formation, even extending the 
healing time of groups using grafts with smaller proportions 
of autogenous bone. They explain that autogenous bone 
particles mixed with the graft function as ossification cen-
ters, everywhere, by taking living cells and undifferentiated 
mesenchymal cells throughout the graft. Froum, et al. 2002 
also found larger results of neo bone formation for the groups 
that received BioOss® grafts associated with autogenous bone 
when compared with the groups that received only BioOss® in 
a very similar period of healing. Hallman, et al. 2002, using the 
same mixing ratio and a similar healing period to that used by 
Tadjoedin, et al. 2003, found much higher values of neo bone 
formation, compared with the results presented by Tadjoedin, 
et al. 2003. In addition, still comparing these two studies, 

Traini T. 
et al

 2007 100% BioOss Venous blood 1 1 BioGide 9 years 46.0 ± 4.67 16 ± 5,89 38 ± 8,93

Galindo-
Moreno P. 

et al
 2007 BioOss Autogenous (SW) PRP 16 16 BioGide 6-8 months 34 ± 6,34 16,4 ± 3,23 49,6 ± 6,04

Froum S.J. 
et al

RCT 2008
100% BioOss (0,25 1mm e 1 2mm) 

(1:1)
11 11 BioMend 6-8 months 22,3 ± 6,4 26 ± 9,7 51,7 ± 9,1

Cordaro L. 
et al

RCT 2008 100% BioOss 22 36 BioGide 6-8 months 19,8 ± 7,9 37,7 ± 8,5 42,5 ± 6,9

Lee C.Y. 
et al

 2008 50% Autogenous (LT) 50% 22 11 - 6 months 30 6 ND

N1, number of maxillary sinuses with the material; N2, number of patients in the study; ND, not defined by the author; IC, iliac crest; M, mento; TB, maxillary 
tuberosity; RMT, Retromolar trigone; B, Mandible branch; LT, Left Tibia; SW, lateral sinus wall; *, including marrow space; , the author did not report mixture 
ratio; , the author did not define mixture use.
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Hallman, et al. 2002 in their grafts with 100% BioOss® show 
results far superior to those found by Tadjoedin, et al. 2003.  

However, due to methodological shortcomings of the 
analyzed studies, no conclusions can be drawn about the 
advantages of this association. 

Association with PRP - According to the analysis of the 
studies found and the variables required in this review no 
studies provided the necessary information to hypothesize the 
benefits of associating BioOss® with PRP (Platelet Rich Plasma). 
However, the study by Froum et al. 2002, with a population of 
only three patients, using membranes with different properties 
between groups and no specific control groups, found values 
of 15% of neo bone formation for sinuses grafted with BioOss® 
and PRP and 13% when using only BioOss® on a healing period 
of seven months; and a value of 34% for sinus grafted with 
BioOss ® and PRP versus 32% without PRP, this time with a 
healing interval of 11 months. The author concludes that the 
addition of PRP to the graft does not generate statistically 
significant results both in the production of vital bone and 
the proportion of bone-implant contact, when compared 
with grafts without PRP. Comparing this with the result found 
in the study by Artzi, et al. 2001, it is possible to hypothesize 
that the addition of PRP does not produce increased neo bone 
formation when only BioOss® is used. 

On the other hand, the authors of the studies included 
in this review that used PRP on the graft conclude that the use 
of PRP substantially improves graft handling. 

However, it is worth noting the limitations of the studies 
found here and the need for large randomized clinical trials to 
assess the benefits and drawbacks of this association. 

Association with autogenous and PRP - According to the 
analysis of the studies found and the variables required in this 
review only one study provided sufficient data to hypothesize 
the benefits of this association. According to GalindoMoreno, 
et al. 2007, using a composite graft of BioOss®, PRP and au-
togenous bone harvested with bone scraper from the bone 
wall of the maxillary sinus, the authors observed a neo bone 
formation by 34% ± 6.34%. When compared with studies that 
contained a mixture of BioOss® and autogenous bone, even in 
different proportions, but at similar healing intervals (13, 15, 20, 25, 

28) the results obtained by Galindo-Moreno, et al. 2007 were 
consistently higher. However, the study by Hallman et al. 2002, 
found a value of 39.9% ± 8% for a mixture of 20% autogenous 
bone harvested from the mandibular branch and 80% BioOss® 
without the addition of PRP. Also in this same study, but with a 
slightly longer healing time than the study by Galindo-Moreno, 
et al. 2007 and using only BioOss® a value of 41.7% ± 26.6% 
was found. The results of the study by Artzi, et al. 2001 also 
resemble those found by Hallman, et al. 2002. 

Thus nothing can be concluded about the association 
of PRP, BioOss® and autogenous bone, due to limitations of 
the studies and the enormous shortage of well-designed ran-
domized clinical trials, so a hypothesis of the benefits of this 
triple combination can be formulated. 

Remaining BioOss® particles - Among the works chosen 
to guide this review, two studies (19, 24) found lower amounts of 
remaining BioOss® particles in their analysis than neo bone 
formation, while Froum, et al. 2008, Cordaro, et al. 2008, and 
Yildirim et al. 2001 found values of remaining particles above 
the amount of neo bone formation. The values expressed here 
are not a determining factor for the analysis of graft quality, 
since, first, an ideal graft needs to maintain its dimensions 
stable over time and allow implant long term stability (31) thus 
needing be just a little reabsorbed or not at all, and second, 
there is a need to give a real definition of the true meaning of 
these particles within the graft as a whole. Since BioOss® is 
an osteoconductive material, it is assumed that it will guide 
and be incorporated by neo bone formation. In the studies 
by Lee et al. 2008, Piattelli, et al. 1999, Scarano, et al. 2006 
and Degidi, et al. 2006 revitalization of Harvers Channels are 
reported in BioOss® particles. Fifteen studies (12-19, 21-24, 26, 27, 

30), 19 of which will form the scope of this review, reported 
a close contact of BioOss® particles with new bone, which 
are partially or completely surrounded by it and osteoblasts 
deposit matrix bone directly onto its surface, confirming the 
antigenic and biocompatible properties of the material. The 
studies by GalindoMoreno, et al. 2007, Wallace, et al. 2005 
and Traini, et al. 2007 reported interconnectivity between 
the particles through trabecular bridges of new bone, thus 
forming an integrated, robust and high-density graft, favoring 
the possibility of excellent primary stability of implants and 
corroborating its high rates of success. 

Furthermore, in most studies analyzed, osteoclastic 
remodeling of BioOss® particles was observed, that for some 
authors (12, 13, 15-19, 21, 23, 27, 28) was considered slow, while for Lee, 
et al. 2008, Valentini, et al. 1998 and Hallman, et al. 2002 
remodeling was absent. According Traini, et al. 2007, the 
hypothesis that could explain this slow absorption would be 
the high concentrations of Ca released in the medium due to 
acid secreted by osteoclasts on the particles, and by feedback, 
inhibiting them. 

In Therefore, it seems beneficial to maintain BioOss® 
particles as part of the graft. 

Marrow spaces – of the basic components of the mar-
row spaces, the presence of blood vessels for the occurrence 
of osteogenesis is undoubtedly the most importantLee, et al. 
2008, Hallman, et al. 2002 and GalindoMoreno, et al. 2007 cite 
a rich network of vessels found in their studies and according 
to Degidi, et al. 2006, bone formation is closely related to the 
invasion of blood vessels, and they showed in their study a 
network of blood vessels located in the periphery of the mar-
row spaces intimately related to the new bone, but without 
observing vessels between BioOss® particles and new bone 
tissue. Nevertheless it is important to highlight the need for 
further studies to elucidate the angiogenic role of various 
biomaterials. 

Traini, et al. 2007, Yildirim, et al. 2001, Piattelli, et al. 
1999, Degidi, et al. 2006, Scarano, et al. 2006 and Hallman, et 
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al. 2002 also report no inflammatory infiltrates, confirming the 
high biocompatibility of the material and its safe use. 

CONCLUSION 

With the limits of this systematic review, the following 
conclusions can be drawn: 

1 - BioOss® has excellent osteoconductive properties; 
2 - There are no sufficient scientific evidence to descri-

be the benefits of associating BioOss® to autogenous bone. 
Randomized clinical trials should be conducted to elucidate 
this issue; 

3 - The benefits of adding PRP to grafts in maxillary 
sinus elevation surgery has not yet been clarified;

4 - Remaining BioOss® particles provide high density 
grafts, favoring primary stability of implants, and it is beneficial 
to maintain them; 

5 - Not enough evidence was found to statistically 
determine an average amount of standard neo bone forma-
tion, according to the protocols used and the methodology 
employed in the studies;

6 - With the available scientific evidence, it is not 
possible to obtain an ideal protocol to use BioOss® due to 
the heterogeneity of the studies and the results presented. 
Well-designed randomized trials should be conducted to 
elucidate this issue. 

Future Directions 
Clinical trials that limit the variables to evaluate a 

specific item are required to correctly identify and isolate the 
effects that are still considered confusing. 

Clarification 
The author has no direct or indirect financial interest 

in products mentioned in this article. 
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