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ABSTRACT

Background: The present study evaluated the augmented bone around a dental implant utilizing synthetic bone (Sinoss Graft) 
or xenograft bone (Tutobone Graft) materials.  Methods: A group of patients were divided into two groups, based on the graft 
material used.    Group I Patients were treated by placing two dental implants, with guided bone regeneration using synthetic bone 
material. (Sinoss Graft) and Group II Patients were treated by placing two dental implants, with guided bone regeneration using 
xenograft bone material (Tutobone Graft). Results: GTR + Xenograft group recorded a higher Osstell measurement than GTR 
+ synthetic bone group. In GTR+ synthetic bone or GTR + xenograft groups; there was a statistically significant different. GTR 
+ xenograft showed a higher bone density than GTR+ synthetic bone group. Conclusion: Treatment of osseous defects using 
Xenografts in combination with GTR, generally, has significant better clinical outcome.

INTRODUCTION 

It is well documented that, tooth extraction 
has been followed by a reduction of buccolingual 
as well as apicocoronal dimension of the alveolar 
ridge at the edentulous area (1,2). The use of guided 
bone regeneration (GBR) in treatment of ridge 
deficiencies was considered a safe and predictable 
treatment modality (3,4). It should be emphasized 
that, augmentation of the resorbed   alveolar crest 
can be achieved, for example, with onlay bone 
grafts, membrane techniques, bone distraction and 
bone splitting.  Bone grafting and guided bone 
regeneration can increase the width and, to some 
extent, the height of the alveolar bone.  Lateral 
widening, but not vertical augmentation, is possible 
with a crestal split technique.  A feature common 
to all these treatments is that they are technique 
sensitive.  This is why the success rates differ in 

various follow-up studies and no prospective study 
on randomized material exists to estimate the benefits 
of various bone augmentation procedures(5,6).

The ridge width affects many of the final 
restoration’s parameters, which can easily be 
overlooked without careful preoperative planning.  
Edentulous alveolar ridges less than 5mm in width 
require horizontal augmentation or horizontal 
expansion of the alveolar bone for the placement 
of the endosseous implants in order to produce 
the necessary quantity of bone at least 2mm 
around the implants and to guarantee long-term 
osseointegration (7). 

In case of in-adequate ridge width, several 
problems may occur as leaving a thin labial bone 
plate at the implant placement time that may 
cause implant exposure after ridge resorption,  
a labial dehiscence of bone may contribute to future 
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impactites or an unaesthetic metal showing through 
gingival, or undercuts found on labial alveolar 
bone give rise to off-axis loads and less perfect 
emergence profile. In an attempt to overcome the 
above-mentioned problems, the deficient sites are 
either grafted or enhanced by different means(7). 
In these situations, it was felt that performing a 
study on bone augmentation around dental implant 
utilizing different bone graft materials may extend 
further the possibility of inserting dental implants 
into narrow ridges, through bone augmentation by 
grafting materials. Additionally, it will be of interest 
to examine the efficacy of this procedure clinically 
and radiographically.

MATERIALS AND METHODS

A group of patients were selected from 
Outpatient Clinic, Department of Oral Medicine, 
Periodontology, Oral Diagnosis and Oral Radiology, 
Faculty of Dental Medicine, (Boys, Cairo),  

Al-Azhar University. Patients were divided into two 
groups, based on the graft material used. Group I 
Patients were treated by placing two dental implants, 
with guided bone regeneration using synthetic bone 
material. (Sinoss Graft) and Group II Patients were 
treated by placing two dental implants, with guided 
bone regeneration using xenograft bone material 
(Tutobone Graft).

Surgery was performed under local anesthesia 
and strict aseptic conditions. Flap was reflected, 
Sequential drilling with copious irrigation was 
carried out till the desired dimensions were achieved 
depending on the selected implant. Space between 
the implant and walls of the prepared socket were 
measured and bone graft was placed. Collagen 
membrane was placed and suturing of the flap was 
done.  Patients were evaluated clinically at 3, 6, 
9 and 12 months postoperatively and radiographs 
were recorded at baseline (BL) and 12 months 
postoperatively.

FIG (1) a. Osstell measurement after 3 months of implant placement with guided bone regeneration using synthetic bone material, 
b. Osstell measurement after 12 months of implant placement with guided bone regeneration using synthetic bone material, 
c. Osstell measurement after 3 months of implant placement with guided bone regeneration using xenograft bone material, 
d. Osstell measurement after 12 months of implant placement with guided bone regeneration using xenograft bone material.
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RESULTS

The Comparison between the two groups regard-
ing to Osstell measurements and bone density at 
different follow up periods: 

At 3 months; there was non-statistically 
significant change in mean Osstell. At 6, 9, 12 

TABLE (1): Comparison between the two groups regarding Osstell measurements and bone density

GTR + synthetic bone GTR + Xenograft
t p

Mean ±SD Mean ±SD

Osstell

3 months 68.33 1.97 69.83 0.41 1.830 0.122

6 months 68.50 1.05 76.0 0.0 17.516* <0.001*

9 months 74.50 1.76 82.67 2.80 6.041* <0.001*

12 months 71.83 8.01 87.17 5.53 3.859* 0.003*

Bone density

Baseline 246.67 35.34 262.50 20.71 2.143 0.058

12 months 721.67 9.05 765.83 38.39 2.122 0.060

t, p: t and p values for Student t-test for comparing between the two groups

months the difference was statistically significant 
change in mean Osstell. GTR + Xenograft group 
recorded a higher Osstell measurement than GTR 
+ synthetic bone group. At base line, and after 12 
months; there was non-statistically significant 
change in mean Bone density. (P>0.005). Data are 
presented in Table (1).

FIG (2) a. Sectional tracing for implant simulation replacing 
lower left first premolar, showing buccal bone defect,   
b. Radiograph showing dental implant replacing 
lower left first premolar after 12 months of place-
ment and increased in thickness of buccal cortex,   
c. Sectional tracing and implant simulation replacing 
lower left first molar, showing buccal bone defect, 
d. Radiograph showing dental implant replacing lower 
left first molar after 12 months of placement and in-
creased in thickness of buccal cortex.
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DISCUSSION

The use of a dental implant has become a 
common treatment and an important part of 
the modern dental practice. In this respect, an 
implantation into fresh extraction sockets has been 
recommended as a means to minimize bone loss as 
well as to shorten the prosthetic treatment time.(6) 
However, the residual bone defects, between the 
implant neck and the residual bone walls, may cause 
cell migration from the connective and epithelial 
tissue into the defect area, possibly preventing 
the osseointegration(8), which may jeopardize the 
success of immediate implant procedures. It has 
been postulated that when the size of horizontal gap 
surrounding immediately placed implants exceeds 
the threshold of 1 to 2 mm, bone graft procedures 
might be recommended to reduce peri-implant bone 
resorption and improve the esthetic outcome of the 
soft tissue.(9)

Autogenous bone grafts are considered the gold 
standard mean of grafting, because of their osteo-
genic, osteoconductive, and Osteoinductive proper-
ties (10).  However, searching for a bone graft substi-
tute should be continued to overcome some of dis-
advantages associated with the use of autogenous 
bone grafts as morbidity of donor sites, longer sur-
gical time, and higher costs. Xenogeneic bone grafts 
consist of de-protenized cancellous skeletal bone 
tissue that is harvested from one species and trans-
ferred to the recipient site of another species.  One 
of the graft materials in this respect is the inorganic 
bovine bone (IBB), which is a xenograft bone with 
same chemical and physical properties of human 
bone. IBB may facilitate bone repair as histological 
finding, showed newly formed bone in direct con-
tact with IBB particles. (11) The inorganic component 
of the xenograft not only serves as natural structural 
matrix for new bone formation, but also results in 
an excellent source of calcium, which is essential 
for bone formation. Furthermore, xenograft is used 
in combination with growth factors and or allografts 
to simulate the autogenous bone (12).

The present study evaluated augmented bone 
around a dental implant utilizing synthetic bone 
(Sinoss Graft) or xenograft bone (Tutobone Graft) 
materials to fill the horizontal gap surrounding 
the implants. There is no control group in which 
bone graft procedure would not be carried out was 
not included in this study. Osseointegration and 
peri-implant tissue modeling following implant 
placement in fresh extraction sockets was evaluated, 
and it was found that in the absence of bone graft, 
the dimensions of both the buccal and the lingual 
bone walls around the implant were reduced; 
even the osseointegration could be in part lost 
following bone modeling (13). In the present study, 
at 6, 9, 12 months, the difference was statistically 
significant. GTR + Xenograft group recorded a 
higher stability (Osstell) measurement than GTR 
+ synthetic bone group. The xenografts filled the 
horizontal gap between the bony walls and the 
implants. The stability of an implant is secondary 
and tertiary.  Secondary stability is a function of 
repair process beginning after implant placement. 
It is biologically determined and associated 
mainly with cancellous bone and cancellous bone 
events. The tertiary stability is the maintenance of 
osseointegration (14). Various tests and methods for 
implant stability assessment are applied. Osstell 
is a non-invasive diagnosis technique that uses 
a piezoelectric transducer, which uses magnetic 
pulses within a specific frequency meant to make 
the implant vibrate. Implant resistance to vibration 
is measured by the device and transformed into an 
ISQ value (implant stability quotient -within a 0-100 
scale, 100 being maxi mum implant stability). The 
influence of grafting procedure on primary stability 
of immediately placed implants, nevertheless, has 
not been given enough attention. 

It has been proven that alveolar bone remodeling 
appeared progressively active following tooth 
extraction; the horizontal resorption of the buccal 
alveolar dimension amounted to about 56% at 4 
months after tooth loss (15).  Xenografts play an 
important part in alveolar bone preservation and can 
maintain the dimensions of the extraction socket, 
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as well as encourage osteoconduction and space 
maintenance. (16)

Studies (17,18) reported that after the third post 
implantation month, the measured Osstell was 
considerably higher both vs primary stability and 
one-month stability values. This is associated to 
alveolar bone remodeling events. The results of 
present study lend support to these results. The 
difference was still present after 6 months and was 
also statistically significant in the present study.

In    GTR+ synthetic bone or GTR + xenograft 
groups; there was a statistically significant change 
in mean Bone density through all periods. GTR + 
xenograft showed a higher bone density than GTR 
+synthetic bone group. The efficacy of a xenograft 
as an alveolar bone graft material may be the result 
of a combination of factors: its osteoconductive 
capacity, the increase of mineral content in the 
grafted area necessary for bone formation and its 
density in order to provide stability to the graft and 
to persist for many months. Xenografts were bone 
minerals derived from animals where the organic 
components were eliminated in order to reduce the 
recipient immune reactions (19).

Alloplastic synthetic biomaterials were devel-
oped to overcome the disadvantages of autografts 
and Xenografts and are fabricated in various forms 
with varying physicochemical properties and can 
be both degradable and non-degradable. Allo-
path are usually osteoconductive without any Os-
teoinductive or osteogenic potential on their own 
and have been used extensively for periodontal  
regeneration. (20)

Evaluating bone density has been one of the 
most important parameters to quantify bone quality, 
as it is thought to be a major determinant of primary 
stability. In other words, primary implant stability 
is dependent on not only the thickness of the bone 
into which the implant is placed, but also on bone 
density. the level of bone density at the implant site 
could be of utmost importance as it is related with 
failure rates and primary stability. (21)

CONCLUSION

Within the limitation of the present study, the 
following conclusion can be drawn,

1. Xenografts can be considered regenerative 
and biocompatible grafting material; obtained 
results extended further this fact. 

2. Treatment of osseous defects using Xenografts 
in combination with GTR, generally, has 
significant better clinical outcome.

3. Dental implant, with guided bone regeneration us-
ing xenograft bone showed high implant stability 
over that obtained with using synthetic bone.
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