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Abstract: This study included 954 implants placed simultaneously with guided bone regeneration. The method was performed in cases
with horizontal and vertical deficit (up to 3 mm) of the alveolar bone, measured by cone-beam computed tomography. We used
pericardial collagen barrier membraneand the following bone grafting materials - BoneCeramic ( Institut Straumann - Basel ,
Switzerland) , Cerabone ( Botiss, Berlin, Germany) and Maxresorb Inject (Botiss, Berlin, Germany). The patients were monitored for 2
to 5 years. The survival rate was 99,5%, as 5 of 954 implants failed. The mean marginal bone loss is 0,094mm.
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1. Introduction
One of the most commonly used methods in regard to the
implant treatment in the cases of alveolar bone deficit is the
guided bone regeneration. The aim of this study is to
establish the mean marginal bone loss and the survival rate
of the implants placed simultaneously with guided bone
regeneration, the distribution of the method according to the
areas, where it was performed and according to the type of
the alveolar bone atrophy. Also the aim was to confirm the
effectiveness of the method to provide a volume stability
and soft tissue aesthetics.

2. Literature Survey
Nyman (1) defines the guided tissue regeneration as a
principle, that is based on the hypothesis that non-desirable
types of tissue cells can be prevented from migrating into a
wound by means of barrier membrane and at the same time
giving preference to those particular cells to repopulate the
wound, which have the capacity to regenerate the desired
type of tissue. Soon after the presentation of the principle of
guided regeneration was proved the fact, that the periosteum
can’t serve as a barrier membrane. On the contrary - the
periosteum is a source of fast-growing fibrous connective
tissue that fills the main volume of the coated with
periosteum defect (2, 3). For the first time the term "guided
bone regeneration" is used by Buser et al. (4, 5) in a series of
articles describing the use of method in regeneration of bone
defects in upper and lower jaw. It is important to preserve a
sufficient volume under the barrier membrane, which is
required for the regeneration. Otherwise, the results
regarding to the recovered bone volume are poor (6). The
use of bone grafting materials in combination with barrier
membrane was described by Seibert and Nyman (7).
Compared to the bone grafting materials, the barrier
membrane is more important in regard to the bone
regeneration. Gotfredsen et al. (8) observed the outcomes of
regeneration using barrier membrane; barrier membrane in
combination with hydroxyapatite and hydroxyapatite
without a barrier membrane. Using histological analysis it
was established, that the best results were obtained by using
barrier membrane in combination with hydroxyapatite and
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the most unsatisfactory results were obtained by using
hydroxyapatite without a membrane. The results of using
barrier membrane alone are similar to those of the
combination of membrane and hydroxyapatite.

3. Methods
This study included 954 implants placed simultaneously
with guided bone regeneration. The method was performed
in the cases with horizontal and vertical deficit (up to 3 mm)
of the alveolar bone, which was measured using cone-beam
computed tomography.
In the relevant edentulous area was elevated muco-periosteal
flap using one horizontal incision along the alveolar crest
and one or two paramedian vertical incisions. After the
implant placement the muco-periosteal flap was mobilized
by cutting the periosteum apical to the mucogingival
junction. Pericardial collagen barrier membrane (Jason
Membrane - Botiss, Berlin, Germany ) and bone grafting
material were used. We used Bone Ceramic (Institut
Straumann - Basel, Switzerland) , Cerabone (Botiss, Berlin,
Germany) and Maxresorb Inject (Botiss, Berlin, Germany).
The flap was repositioned and sutured using a 5/0
monofilament polyamide thread (Dafilon, B.BraunMelsungen, Germany) with single interrupted sutures. A
second-stage surgery was performed after the third month
after the implant placement. The primary stability was
measured before the implants were functionally loaded. The
primary stability was assessed using the dumping capacity
measured with Реriotest device (Gulden Medizintechnic Germany). The results were registered as periotest
values(PTV), as implants with PTV from -08 to 0 were
considered successful integrated and implants with PTV 1
and more were considered unsuccessful. In the control visit
the following were registered: presence of early
postoperative complications, marginal bone resorption
visible on radiography, as as reference was used the implant
length, the survival rate of the implants, placed
simultaneously with guided bone regeneration for the
observation period and presence or absence of bleeding on
probing(BOP). The BOP was performed with a periodontal
probe UNC-15.
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materials is a proper method to provide long-lasting volume
stability and soft tissue aesthetics.

4. Results
The patients were monitored for 2 to 5 years..The mean age
of the patients was 37,34 years. The survival rate was
99,5%, as 5 implants failed from 954 implants placed
simultaneously with guided bone regeneration. The mean
marginal bone loss is 0,094mm. This is due to the fact, that
in 89,1% of the cases no bone loss, visible on radiography
was observed. In the cases of registered bone loss was
established, that the mean bone loss increased proportional
to the increasing observation period. Bleeding on probing
was registered in 9% of the cases. In the cases with observed
bleeding on probing the mean marginal bone loss was
0,907mm and in the cases without registered bleeding on
probing the mean marginal bone loss was 0,013mm. Bone
resorption is observed only in 19 cases without established
bleeding on probing and in 104 cases with registered
bleeding on probing. This correlation supports the
hypothesis, that the main reason for the marginal bone loss
is related to the inflammation of the peri-implant tissues. In
7,4% of the cases was observed dehiscence of the barrier
membrane. There were observed no complications requiring
special treatment. No other early postoperative
complications were observed. No correlation was
established between the bone grafting material and the bone
loss, neither between the type of the treated bone deficit and
the bone loss.

5. Discussion
The analysis of the results shows high survival rate of the
implants placed simultaneously with guided bone
regeneration. The grate number of the implants included in
the study confirms the significance and the
representativeness of the obtained results. They are similar
to those, which Chiapasco et al. (9), Fugazzotto et al. (10)
and Juodzbalys et al. (11) report. The mean marginal bone
loss is extremely low-0,094mm. Bone resorption is
registered in a small number of the cases in a low values.
These facts support our view, that the bone grafting
materials, that we used-biphasic calcium phosphate ceramic
with high porosity (90%) and synthetic biphasic nanohydroxyapatite paste in combination with pericardial
collagen membrane demonstrate complete recovery of the
bone defects and excellent volume stability over the time.
Therefore, our study confirms the thesis that the method is
useful for providing long-lasting volume stability – resp. soft
tissue aesthetics in the aesthetic area.

6. Conclusion
The guided bone regeneration with simultaneous implant
placement is a method with high survival rate and high
predictability. When guided bone regeneration with
simultaneous implant placement is performed using a
synthetic biphasic calcium phosphate material with a high
porosity, sintered deproteinized bovine bone mineral and
synthetic biphasic nano-hydroxyapatite paste in combination
with pericardial collagen membrane, the bone defect
completely regenerate, as the newly formed tissues
demonstrate high volume stability. Guided bone
regeneration in combination with the observed bone grafting
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