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This paper aims to synthesize the main categories of biomaterials (bone substitutes, collagen membranes)
used in the reconstruction of oral bone defects and alveolar augmentation by guided bone regeneration
technique. The review of literature data shows that guided bone regeneration technique offers reliable and
predictable results in the implant-prosthetic treatments.
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The demand for complex oral rehabilitation has
significantly increased in the late decade due to the high
esthetic demands of patients. Another factor is related to
the production of new biomaterials and the introduction of
more effective new biotechnologies with direct clinical
applications in prosthetic oral rehabilitation (sinus lift,
alveolar augmentation, rehabilitation of intraosseous
defects and peri-implant defects) [1]. As the implant
mechanical stability ensures the successful osteo-
integration, long-term successful dental-implant supported
bridges require high volume and normal density bone
support [2]. The post-extraction crestal bone resorption is
associated to 40-60% loss of bone height and width
respectively within 2 to 3 years [3]. These data explains
the popularity of Guided Bone Regeneration (GBR)
technique in modern dentistry. GBR is a surgical procedure
that uses barrier membranes with or without bone grafts
or/and bone substitutes. [4]. In GBR the choice of bone
grafting material is related to variables as follows: patients’
systemic healing capacity, the osteogenic potential of the
recipient site, and the time available for graft maturation
[5]. When a barrier membrane is placed in direct contact
with the surrounding bone surface and bone defect, only
stem cells capable of osteogenic differentiation can
migrate into the bone defect, allowing the further bone
formation without competition from the epithelial cells and
fibroblasts from the overlying mucosa [6]. GBR and bone
artificial substitutes are especially used to restore both the
continuity of dental alveolar arches and the functions of
the stomatognathic system in partially extensive
edentulous [7]. GBR has a major importance in the
preoperative stage of implant surgery considering the high
failure rates of dental implants when associated to poor
bone quality [8]. The grafted implant sites allow larger
implants placement and require less augmentation
procedures at the moment of implant placement when
compared to naturally healed sites [9].

Table 1 present the categories of bone graft materials,
commercial brands, sources, composition, properties

The bone substitutes are divided in four categories,
accordingly to source and origin: autogenous grafts,
allografts, xenografts and alloplasts [4].

Autogenous grafts (bone transferred from one area to
another area within the same patient) is harvested from
iliac crest, mandibular ramus or calvarial bone. The action
mechanism consists in the formation of new bone by
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osteogenesis (in the absence of undifferentiated stem
cells), osteoinduction (transformation of undifferentiated
stem cells in osteoblasts), and osteoconduction (provides
a physical matrix that encourages the deposition of new
bone from the surrounding bone or encourage the
deposition of the differentiated mesenchymal cells on the
graft surface) [26]. Due to all these actions, autogenous
grafts are the gold standard in the bone reconstruction [4].
However some limitations represented by the necessity of
harvesting from a secondary surgical site with possible
patient morbidity, the difficulty of obtaining a sufficient
amount of graft material, led to the search of new bone
substitutes [4].

Bone allografts are block bone grafts harvested from
one individual and used to another individual of the same
species [4]. Allografts have only osteoconductive and
osteoinductive properties. This graft category has some
advantages over autogenous grafts (avoiding of donor
procedure from another site, high bone volume supply and
some disadvantages (longer bone formation, less bone
regeneration) [4].

Xenografts and alloplasts have only osteoconductive
properties [26]. Xenografts are tissue grafts obtained from
a species other than the host species. [4]. Xenograft are
used as scaffold for new bone formation. The most used
xenograft materials are based on natural hydroxyapatite
and deorganified bovine bone. These graft materials are
inert osteoconductive filler material, which serves as a
scaffold for new bone formation. Xenografts have the risk
of a host-immune response and easy migration [27].

Alloplasts are synthetic graft material. The alloplast
materials are as follows: calcium carbonate, calcium
sulfate, bioactive glass polymers and synthetic
hydroxyapatite and tricalcium phosphate (TCP) [4]. The
xenograft and alloplasts materials resorbs to a high
percentage in the timeframe desired between extraction
and dental implant placement, as shown clinically,
radiographically, and histologically [25]. However the
regenerated material in the socket has high density and
support the implant placement.

Despite numerous studies aiming to investigate the
survival rate of bone grafts, hes new researches will
conduct to the accurate reproduction of the chemical
parameters and morphological features of the natural bone
as well as the correlation with biological behaviours and
concepts [28].
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In vivo studies can validate new bone substitute materials based on long-term outcomes and the monitorisation of
peri-implantitis rate [29].

Table 1
BONE SUBSTITUTES USED IN GUIDED BONE REGENERATION
Dlaterial Commercial Seurce/Compositich Properties
category products
Autogenons Block bone grafts from antenor Gold standard [4,10,11]
and posterior iliac crest
High success rates [4,10,11]
Mandibular ramus
The iliac crest has the highest concentration of
Calvarial bone grafts osteocompetent cells, offers sufficient volume,
readily accessible [12]
Calvarial bone grafts offers sufficient volume and
show less resorption comparing with iliac crest
grafts [13]
18.37% complications (infeetion, haematoma,
hypertrofic scar, fractore) followng thiac crest bone
harvesting; only 6% complications following
harvesting of long bone miramedullary canal nsing
the RIA device[14]
Mandibular rarmus bone grafts have low morbidity
but alzo low amount of available bone [13]
Allografts Purcs (Limmer Freeze-dried bone osteomductive potential (z0ll mamtain vital cells),
Deental) low morbidity, discomfort, operation tome [16,17]
demineralized freeze-dried bone
allograft minimal resorption, low failure rate (2.4%%) of
allogeneic bone block grafts followmg 4-9 months
mineralized freeze-dried bone | post treatment [19]
allograft
mean gzin of 4.79 mm horizontal and 2 mm vertical
bone [19-21]
Kenografts E10-Ozs animal origin Ei1o-Oss provides better bone quality and volume
{Ostechealth) when compared with alloplast graft (Nanobkone)
[22]

Alloplasts MNancbone Hydrozyapatite (HA) zenograft  bome  subshiute  (hydroxyapatite)
associated with collagen membrane is an effective
technigque that inereases the bone gquality and
mmplant success [23]

o ) osteoconductive; allows proteins and  growth
perossal (biotiss | HA + calcium phosphate factors to bind directly to surface; volume and
dental) mechanical stability

beta-tricalciumphosphate dimepsiana]ly stable, absence of mmunelogical
Cerabone reactions
(botiss dental) (B-TCP) zhzence of bone loss m 72.1% implants) [24]
no mcidences of postoperative mfection or graft
rejection; high density of the mplant recipient
gites; the width of the extraction socketz was
preserved to 91% of the preoperative width [25]
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807 HA+ 40%: B-TCP rezorbable, zafe, ozteoconductive; maimtams
volume and mechanical praft stability
Maxresorh (botiss
dental)
Composite autogencus—xenografts is a predictible technigue
grafts zevere atrophic maxillary anterior ridges [18]
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