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Abstract

Today, the analysis of several studies has proven the safety and consistency of bone healing after enucleation and simple closure
of jaw cysts without the use of bone grafts or implants even in the case of the formation of large defects. Nevertheless, the use of
different types of bone grafts is important. What concerns the autografts the authors have concluded the use of grafts of the ilium
substantia spongiosa leads to significant acceleration of defect ossification and lowers the risk of infections and fractures in the
lower jaw. Allogenic implants can be successfully used to treat patients with defects of the upper jaw and serve as an alternative
to the use of autografts. When using embryonic (fetal) tissues the clinical effect is difficult to predict, because by the time it is used,
the bone tissue does not yet reach the required maturity. In addition, abortion material is a risk category, so at present it is not
used for bone grafting. Some authors recommend to use the stimulating effect of placenta in periodontal practice and at filling of
cavity bone defects. In the past years scientists developed the xenogeneic materials which contain deproteinized bovine bone
mineral (DBBM, Bio Oss ®) or coral derivatives (Algipore®) and phytogenic (Interpore®) hydroxyapatite, which are successfully
applied for augmentation of the lower wall of the maxillary sinus. These materials, according to manufacturers, must have
osteoconductive properties. In addition, it has been found that natural corals have osteoinductive properties for multipotent
mesenchymal stromal cells, inducing osteodifferentiation gene expression in them. While implantation of synthetic materials can
accelerate osteoconduction and osteointegration. The idea of using these osteoconductive materials is to stabilize the blood clot in
a defect in order to prevent the development of an infectious process and accelerate bone tissue regeneration by increasing the
migration of osteoprogenator cells In recent times it has become very popular to use collagen for the stabilization of the blood
clot.
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INTRODUCTION:

The variety of currently developed methods of
osteoplastic operations provides the possibility of
choosingthe optimal bone graft, which allows to
achieve a favorable clinical result depending on the
specific situation.

Impacts on bone tissue regeneration are classified as
follows:

1. Osteoblastic osteogenesis

2. Osteoconduction

3. Osteoinduction

4. Osteostimulation

Two other methods that perform the process of
osteoreparation, which are also aimed at
achieving the type of the restored bone are:

1. Distraction osteogenesis
2. Guided Tissue Regeneration

The type of impact on reparative osteogenesis is
determined by the choice of biomaterial and the
method of bone grafting.

Classification of the main types of materials used for
bone grafting (1)

1)Autografts

e Autogenic regional stem cells
Cancellous bone autografts
Cortical bone autografts
Bone-cartilaginous autografts
Vascularized autografts

2) Allogenic grafts

According to the anatomy:

Cortical

Cancellous

Bone-cartilaginous

According to the method of conservation:
Inorganic bone

Frozen

e o NDe o o

Formalized

Lyophilized, non-demineralized
Demineralized

According to the method of sterilization
In the process of manufacturing (chemical or
crioconservation)

Radiation

Gas (ethylene oxide)

According to therelease form

Bone flour

Bone scraping

Gel

Paste

Chips

Mini-blocks

Blocks

._0.)...

.......p..

3) Brefogenic implants
e Lyophilized, non-demineralized
e Demineralized

4)Xenogenicimplants
e Inorganic bone

The main requirements for osteoplastic materials are:
» Biological compatibility
» Patient safety
» Adequacy of the organ or its part that is to be
restored, ensuring organotypic bone regeneration
» Stability of the anatomical,
cosmetic results achieved (2)

functional and

The use of osteotropic materials most commonly used
in bone grafting of the maxillofacial area can be
illustrated by comparing methods for filling defects of
the jaws after a cysectomy operation, since cysts of the
jaws are one of the most frequent causes of bone
defects.

Odontogenic jaw cysts are a common lesion of the
maxillofacial region.The preferred treatment for these
lesions is enucleation of the cyst and the primary
closure of the defect tightly, which Partsch described
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as “cystectomy” (Partsch I1) in 1910.(3)Cysts located
in the jaws represent a bone defect after enucleation,
since in most cases they are completely surrounded by
bone outside the operative site.This fact contributes to
the formation of a stable blood clot, which leads to a
permanent and safe healing process. Enucleation of
various sized cyst of jaws with complete wound
closure remains today the “golden standard”.(4)

Partsch was convinced that cystectomy is applicable to
entities no more than 2 cm, because of case of using
the method for large cysts the infectious complications
may develop. V. Schulte in the 1960s stated that with
an increase in the size of the cyst, the risk of wound
infection increases due to the retraction of the blood
clot from the cyst wall. For this reason, he placed a
gelatin sponge in combination with thrombin to
stabilize the blood clot.(5)

In recent decades, there have been numerous studies in
the treatment of lesions of the jaws using autogenic
and allogenicgrafts, xenogenic implants or alloplastic
(synthetic) implants as the filling materials. In addition
to reducing the risk of infection during treatment, these
materials could provide the acceleration of bone tissue
regeneration, prevent soft tissue from “settling” inside
the defect, and increase bone strength.(4)

Enucleation and primary closure of the defect
without additional bone tissue substitutes -
cystectomy:

Today, the analysis of several studies has proven the
safety and consistency of bone healing after
enucleation and simple closure of jaw cysts without
the use of bone grafts or implants even in the case of
the formation of large defects. (6)

The frequency of complications during cyst
enucleation and primary closurewith the prescription
of antibiotics is less than 5%, even in the case of
defects greater than 3 cm. (4) Development of
infectious processes is associated with suppuration of
the cyst and divergence of the wound edges, which are
the main complications. However, the detection of
suppuration in the cyst area at the time of the operation
does not necessarily lead to the elimination of the
process. The optimal incision during surgical access
— for example, along the edge of the bone — ensures
the safe closure of a defect over intact bone, the
presence of which is necessary for the smooth
organization of a blood clot. (6)

Fractures after enucleation of lower jaw cysts are
extremely rare. The highest risk exists when it is
localized in the angle of the mandible. Bolouri et al.
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reported about the fracture rate of 3.1% in a study with
160 patients with follicular cysts in the mandible angle
with an average size of lesions 31.5 mm.(7)

Concerning the regeneration of bone tissue after
cystectomy with extensive defects up to 3-4 c¢cm in
diameter, it can be expected no earlier than after 12
months.  lhanHren and  Miljavec  evaluated
spontaneous bone healing with large defects of the
mandible in 33 patients using computerized X-ray
analysis. (8) The average bone density increase is
indicated: 7%, 27%, and 46% at 2, 6, and 12 months,
respectively. In small defects (up to 2-3 cm in
diameter), the achievement of the final bone density,
97%, relative to the normal surrounding bone tissue, is
observed after 12 months.Similar results were
obtained by Yim and Lee in 74 patients after
enucleation of a jaw cyst. In this study, an analysis of
panoramic X-rays showed the restoration of X-ray
contrast by more than 97% with defects not exceeding
3 x 4 cm, 12 months after the operation. It should be
noted that the study included only patients without
divergence of the wound edges.(9) If there are defects
in the lower jaw, more than 3 cm in diameter, Hren and
Miljavec, found that bone density is restored by 84%
compared to the intact surrounding only after 12
months.(8)In another study, Chiapasco et al. evaluated
spontaneous bone regeneration after enucleation of 27
cysts larger than 4 cm. A computer analysis of
panoramic radiography showed a decrease in
defectsize by an average of 12.3%, 43.5% and 81.3%
after 6, 12 and 24 months, respectively. An increase in
bone density was noted by 37.0%, 48.2% and 91.0%
at 6, 12 and 24 months, respectively. This study
showed that the almost complete healing of bone
defects bigger than 4 cm in diameter occurs after 24
months. (10)

In young patients, bone healing processes are better
than older ones, as well as them on cortical defects
regenerate more quickly if both plates are affected
(8)(9). In addition, the shape of the bone defect is a
more important component of the healing process than
its volume.Hren and Miljavec noted that the minimum
lesion diameter is a key parameter; in addition, for
some reason, elliptical defects show better bone
healing results than round defects of similar volume.
The same research group described the superiority of
bone regeneration of lower jaw defects in the area of
the angle and symphysis compared with defects in the
body area.(8)Laffers and Zimmer published the results
of a study of radiographs of 38 patients after
cystectomy: the bone healing process was most
favorable in the anterior mandible and least favorable
in the anterior maxilla (11).
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According to foreign authors, special attention should
be paid to the preservation of the periosteum, which
has great potential for regeneration osteogenesis.The
periosteum probably has a higher potential than the
adjacent intact bone areas.(12)(13)Guided bone
regeneration using absorbable or non-absorbable
membranes did not demonstrate clear advantages over
the primary periosteal closure of monocortical
mandible defects in humans .Even the additional use
of the ileal spongy bone graft did not increase the rate
of regeneration of the mandible bone tissue in the area
of segmental defects with an intact periosteum in
mongrel dogs, from which the authors concluded that
resorption and replacement of bone grafts inhibits the
healing process. However, if the periosteum is absent,
spontaneous bone regeneration can be stimulated by
osteoconductive and osteogenic spongy autografts
protected by macroporous nets to prevent the 13466
relapsed of surrounding soft tissue. (12) (14)

Autografts

Many authors have repeatedly reported on autologous
bone transplantation, today it represents the “gold
standard” of bone grafting (15).The iliac crest is the
most frequently chosen extraoralsite of donor graft
intake, especially in the iliac spongy bone, which has
osteoconductive, osteoinductive and osteogenic
properties. Holtgrave and Spiessl described a
homogeneous radiographic ossification of large jaw
cysts in 3-13 months after the use of an autologous
iliac spongy transplant. In a cohort of 14 patients with
cysts of the upper and lower jaw, only two wounds
were secondary healed, while in the remaining 12
cases there were no signs of the infection.

The authors have concluded compared with simple
enucleation, the use of grafts of the ilium substantia
spongiosa is safe, and leads to significant acceleration
of defect ossification, and lowers the risk of infections
and fractures in the lower jaw. As shown in the work,
viable osteoblasts of substantia spongiosa feed
through diffusion and early revascularization at the
bone defect edges, and immediately start filling all the
volume and producing bone tissue.(16) The use of an
autological bone during the experiments on mini pigs
with standard defects of the lower jaw (average size 10
x 5 mm) have demonstrated the greatest osteogenic
properties, increased rate of regeneration at the
beginning of the healing process, compared with
simple adhesion to a blood clot and substances
containing type I collagen, -tricalcium phosphate (-
TCP), hydroxyapatite (HA), biphasic calcium
phosphate (BCP), and demineralized freeze-dried
bone allografts (DFDBA).(17)In 12 months neither the
density, nor the quality of the newly formed bone
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changed significantly, when the autografts group was
compared with the spontaneous regeneration group
without application of any filler material. Osteogenic
functions of a spongeous ilium may not demonstrate
excellent results in clinical practice, if early progenitor
cells do not survive during transplantation. (18)
Moreover, osteogenic influence of substantia
spongiosa is reduced with the patients’ age increase.
Besides damage to the place of extraction of donor
graft, other flaws of the method include the need of
hospitalization and general anesthesia. A cortical plate
and the necessary periosteum on the defect edge may
be an important factor indicating the need to use
additional autografts. When it comes to defects where
more than one cortical plate is missing or periosteum
does not provide full coverage, autografts may prevent
surrounding soft tissues from getting into the cut,
contain the volume of the defect, and provide the
necessary number of osteogenic cells and growth
factors for full regeneration of the bone tissue(12).

Allogenic implants

Allogenic implants may be fresh or frozen, freeze-
dried, mineralized and demineralized; may come in
the form of chips, cortical granules, wedges or spongy
powder.(19)(20) Fresh allogenic implants have high
osteoconductive and  osteoinductive  potential,
however, they may induce immune response or
transmit diseases.Frozen or freeze-dried implants are
less immunogenic, besides, they have osteoconductive
properties but they lose the osteoinductive
ones.(20)Previously some authors used allogenic
freeze-dried bones to fill defects after enucleation of
jaw cysts, and in 17-25% of cases researchers reported
about complications. Bodner compared the influence
of decalcified freeze-dried bone allogenic implant
(DFDBA, Demhone ®) on jaw defect osteogenesis (3-
8 cm in diameter) after enucleation of a cyst with the
control group in which absorbable gelatin sponges
were applied (Gelfoam ®).

Radiographically, the height of the alveolar process
and the relative density of the regenerating bone
structure at 6 and 12 months were higher in the
DFDBA group. After 24 months, bone density did not
differ in both groups. The author has considered that
osteogenesis of bone tissue was more intense and that
the alveolar part of the lower jaw was not lost in height
when using DFDBA.(21) In the available sources we
have not found information on comparative studies of
the use of DFDBA in simple enucleation and the
management of a wound under a blood clot.
A.Acocella and other authors(19) conducted clinical
studies in 16 patients with atrophy of the alveolar
process of the upper jaw after reconstruction using
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fresh frozen blocks of human tibial bone. After 4, 6, 9
months a part of the bone block was taken for
histological and histomorphometry analysis. Each
patient was assigned 1-2 blocks. During the operation,
all the implants were well vascularized, they fit the
volume of the defect. The observation period ranged
from 18 to 30 months. Histological examination
showed the formation of bone tissue, like the normal,
and compact layer surrounded by bone marrow.

According to the authors, allogenic implants can be
successfully used to treat patients with defects of the
upper jaw and serve as an alternative to the use of
autografts.

Embryonic (fetal) tissue

Embryonic (fetal) tissues are a separate group in the
series of materials for bone grafting. In the 80s of XX
century for the treatment of fractures, false joints,
filling of bone cavities after sequestrectomy and
cystectomy, embryoplastic tissue preserved in weak
solutions of formalin was used. By this time, the bone
tissue does not yet reach the required maturity, and the
clinical effect is difficult to predict. In addition,
abortion material is a risk category, so at present it is
not used for bone grafting.

In the dental practice, a composition of fetal bone and
cartilage has been developed, which during mix forms
a homogeneous plastic mass, convenient for filling the
bone defects - brefosteoplast.(22) The collection of
material for brefoplastic operations is associated with
significant difficulties typical for the transplant of
allogenic bone in general. Placenta transplantation is
used as a non-specific stimulator of the regeneration
process. The umbilical cord, along with the amniotic
membranes, is a biological complex that is formed
during the initial stages of pregnancy. In addition to
collagen, which consists of the stroma of the villus of
the placenta, it includes a large number of low and
medium molecular protein fractions, which are
nonspecific  growth  factors.(23)Many  authors
considered the placenta as a source of GAG (glucose
aminoglycans), which play an important role in the
formation of the organic matrix of bone tissue.

For moral, ethical and religious reasons, in several
countries of the world the grafting tissues of human
fetus is prohibited. In our country, the legal framework
on this issue is currently not defined.

Some authors recommend to use the stimulating effect
of placenta in periodontal practice and at filling of
cavity bone defects. For clinical practice prompted
compositions with brefobone.
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Xenogenic implants

One of the first xenogenic materials used for bone
defects after cyst enucleation was the so-called “Keel
bone” derived from the bone of the calf. Weiss
described 14 cases of filling cavities after removal of
cysts with bone keel, resulting in bone implant
removal in 3 (21%) cases due to the development of
an infectious process. He established the basics of
accelerating bone regeneration and stabilizing the
blood clot.(24)Structural features of collagen provide
the drug expressed reparative and hemostatic
properties: significantly reduces the duration of
bleeding, swelling and pain, accelerates the healing
process of wounds. The mechanism of this action is
associated with the regulation of the number of
proteolytic enzymes, which creates a basis for the
growth of cells of certain tissues, their further
organization and proliferation. In order to stabilize the
blood clot and prevent infection, Schulte used a gelatin
sponge in combination with thrombin in 1959.(5)
After filling the jaw with defects of a minimum size of
20 mm with collagen, Buser and Berthold established
an average bone regeneration time for the upper and
lower jaw - 15 and 8.5 months respectively. In
addition, the effect on the acceleration of healing
processes has been proven. (25)The results of
comparative studies of filling defects with collagen
and simple healing under a blood clot after cyst
enucleation are ambiguous. Joos described the initial
stages of bone regeneration and found that 81.1% of
his patients had a complete restoration of bone
structure in 2 years after filling the defects with
collagen compared to the group of conventional
healing, in which after the same period of time the
bone recovered in 61.8%. The sizes of defects in both
groups were comparable (up to 4.32 sq cm and 4.08 sq
cm, respectively)(26).In another study conducted by
Mitchell in 100 patients with jaw defects, a 3-month
reduction in bone loss was observed in the collagen
filling group compared to the control group in which
no materials were implanted. After 6-12 months, bone
healing did not differ significantly in both groups.
Mitchell suggested that collagen acts as a biological
space filler and does not have osteoinductive
properties, so the bone healing process can occur only
together with the biodegradation of the material (27).

Carter and others described successful regeneration of
a big bone defect of the lower jaw after enaculation of
a cyst and filling with recombinant human
morphogenetic protein  (rhBMP-2), absorbed on
collagen sponges(28). In the past years scientists
developed the xenogenic materials which contain
deproteinized bovine bone mineral (DBBM, Bio Oss
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®) or coral derivatives (Algipore®) and phytogenic
(Interpore®) hydroxyapatite, which are successfully
applied for augmentation of the lower wall of the
maxillary sinus(29).These materials, according to
manufacturers, must have osteoconductive properties.
Nevertheless, they are considered and estimated as
non-absorbable materials with a various degree of the
body response to a foreign body.(17) No reports on the
use of such materials for filling defects after
enucleation of a cyst have been found in the foreign
literature. 1. Myslevtsev and others developed
osteoplastic material based on the skeleton of natural
corals from the Acroporidae family and experimented
on big and small laboratory animals. It has been found
that natural corals have osteoinductive properties for
multipotent mesenchymal stromal cells, inducing
osteodifferentiation gene expression in them. A
clinical study in patients (n = 10) with various skeletal
bone formations bearing axial load, compared with the
control group (n = 10), proved a high resorption rate
of natural corals in the implantation zone, comparable
to the rate of bone tissue repair (18-24 months). In the
comparison group, by 18-24 months after surgery,
bone tissue replacement of implanted B-TCP in the
area of the defect was slower and was mainly carried
out due to the increased connective tissue, which may
indicate the low osteoinductive properties of these
calcium phosphate materials.(30)

Alloplastic synthetic implants

Implantation of synthetic materials can accelerate
osteoconduction and osteointegration. They must have
biocompatibility when receiving minimal fibrous
changes in the area of placement. Available synthetic
materials include bioactive glass, glass ionomers,
aluminum oxide, calcium sulfate, calcium phosphate,
a- and P-tricalcium phosphate (TCP) and synthetic
hydroxyapatite (HA).(20)The main disadvantages of
these materials are that under clinical conditions they
may show unsatisfactory results or have an
unpredictable rate of resorption, as well as cause
inflammatory reactions to foreign
bodies(31).Regarding the treatment of defects of the
jaws after enucleation of a cyst, there is accumulated
clinical experience using tricalcium phosphate and
hydroxyapatite(32).The idea of using these
osteoconductive materials is to stabilize the blood clot
in a defect in order to prevent the development of an
infectious process and accelerate bone tissue
regeneration by increasing the migration of
osteoprogenator  cells(32).  While  traditional
hydroxyapatite is generally regarded as a non-
absorbable material(17), resorption presumably
occurs in the region of the new nano-hydroxyapatite
due to its high solubility.
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Traditional hydroxyapatite is a non-absorbable
material,(17)but resorption still occurs in the area of
new nano-hydroxyapatite due to high solubility. In
preclinical studies on domestic pigs the nanoparticles
of hydroxyapatite Ostim ® were compared with
autogenous bone, as well as with a combination of
Ostim ® with 25% of autogenous bone when filling
bone defects of at least 1 cm in size. Microradiography
and histology showed similar mineralization processes
in all three groups. Complete resorption of
hydroxyapatite nanoparticles was observed after 12
weeks .The authors recommend Ostim ® because of
its low percentage of complications and safety of its
resorption, which is proven by x-ray examination.
Upon closer examination of the radiographs after 12
months, the remains of the implant are still visible,
although the authors describe complete ossification in
the area of the defect. This may indicate a delay or
even lack of resorption of hydroxyapatite. In the study
of V. M. Bezrukov and co-authors the cavity which
was formed after cyst removal was filled with 33%
Ostim-100 ® incombination with lincomycin (n = 49)
and compared with simple enucleation (n = 43). The
authors reported a higher rate of regeneration and a
lower incidence of complications in the group with a
use of Ostim ®.(33)

Tricalcium phosphate (TCP), especially its pure phase
(B-TCP), is considered as a biocompatible,
osteoconductive and absorbable material(25)(32).
Until recently, Cerasorb was widely used to fill bone
defects after cyst enucleation(32). In all these studies
subsequent resorption of B-TCP was shown after 12
months. In a recent clinical study Horch and co-
authors filled the defects with Cerasorb with blood,
when the diameter of the cyst was less than 2 cm, and
they were using Cerasorb in combination with
regional spone hone (a 1:1 ratio) if the size of the cyst
was less than 2 cm. Bone tissue restoration was
revealed in 9.2% of cases with partial loss of 3-TCP
granules in 5.9% of cases, and in 2% of cases filling of
the defect with material taken from the iliac crest was
required. In x-ray examination after 12 months, a loss
of 65% of the density of the B-TCP implant without
sponge bone was visualized and a loss of 85% of the
density was diagnosed in the case of a combination of
B-TCP with sponge bone,that indicates accelerated
biodegradation when B-TCP is mixed with autogenous
bone.(32)

According to comparative preclinical studies in
animals with bone defects like cysts of the jaws, the
use of B-TCP leads to accelerated bone regeneration in
comparison with the use of implants based on
hydroxyapatite. This is due to the rapid resorption of
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B-TCP and its complete replacement with a new
bone.(17) The results of combining osteoconductive
and osteoinductive functions in experimental studies
of bone tissue regeneration in the lower jaw in the case
of use of spongy B-TCPcombined with stromal bone
marrow cells can be considered promising(34).

A combination of hydroxyapatite and B-tricalcium
phosphate, known as biphasic calcium phosphate, has
also been studied in various ratios as a bone substitute.
Such combinations should combine all kinds of
osteoconductive and osteogenic functionof both
materials and should be used in the zone of defects
with different morphology when rapid adaptive
resorption is needed(31).

It is difficult to objectively assess the difference
between cystectomy with simple closure of the cavity
and the procedure involved the use of additional bone
grafts and implants, since clinical comparative studies
are rare and the criteria for the occurrence of
complications, bone regeneration are determined
inconsistently. Most estimates are based on Xx-ray
methods for measuring bone density, but it should be
considered that some bone implants are not
radiopaque, which makes it difficult to analyze the
images and evaluate the newly formed bone tissue. It
is difficult to distinguish between the physiological
regenerating of jaw bone and the newly formed tissue
at the site of the material using radiographs.(4)

Primary closure of defects with muco-periosteal flap
and simultaneous wuse of antibiotics leads to
complications in less than 5% of cases, even with
defects much larger than 3 cm in diameter(8)(10). The
infectious process can lead to such complication as a
jaw fracture, which occurs in a maximum of 3% of
cases, especially if it is in the angle of the lower jaw
.(7) Currently, there is no convincing clinical evidence
that the additional use of autografts, allogenic
implants, xenogenic implants (gelatin, collagen) or
synthetic implants (HA, B-TCP) significantly reduce
the risk of infection during primary wound healing.
There are reports of the development of infection
when using modern synthetic materials, for example,
rapidly resorbed B-TCP, which are comparable in this
indicator with simple healing under a blood clot or
with collagen(32).

Given bone regeneration, complete ossification of
defects of the jaw up to 3 cm takes about 12 months
after enucleation and simple closure with a muco-
periosteal flap. For larger defects, complete healing of
the bone defect can be expected no earlier than 24
months(8)(9)(10)). Preservation of the periosteum and
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bone walls is the most important factor for normal
bone regeneration(12)(13)(14). Spontaneous bone
regeneration may be delayed in elderly patients and in
the case of bicortical or circular defects or defects in
the anterior maxilla(9)(11).

Autologous sponge bone shows a high level of
ossification during the initial healing period in the
placement zone, but ultimately, in terms of bone
density and its structure, the result is similar to those
after simple healing of defects under a blood clot after
12 months (16).Stable membranes additionally
prevent the prolapse of surrounding soft tissues into
the wound(12) (14). Currently, there are no
comparative clinical trials of transplantation of sponge
bone of the ilium and simple enucleation of large cysts
of the jaws. The autologous bone from the iliac crest
is still the material of choice for very large defects with
partial absence of the periosteum or the loss of more
than one cortical plate, although donor morbidity, need
for hospitalization and general anesthesia should be
considered.

In recent times it has become very popular to use
collagen for the stabilization of the blood clot. The risk
of infection and bone regeneration seem comparable
to simple enucleation, although the literature is
inconsistent(25)(26)(27). The use of collagen is
justified under certain circumstances, for example, for
patients at high risk of bleeding. In the future, the
results of its clinical application can be improved by
combining it with growth factors or osteoblasts
obtained by tissue bioengineering.(15)

CONCLUSION:

Today, surgeon dentists and maxillofacial surgeons in
their practice use a huge amount of materials for bone
grafting both natural and artificial origin. All implants
or transplants must have a number of properties to
ensure the desired clinical outcome, with predictable
behavior in the bone wound and safety for the patient.

Defects in the bones of the facial skull are different in
origin, size and shape. To eliminate them, a great
variety of materials is used, information about which
is not always available or contradictory. In such a
situation, the surgeon would like to have a universal

material with predictable effectiveness that meets the
criteria for osteotropic drugs, has sufficient evidence
base and is available in everyday practice. Opinions
about what material meets the requirements vary
widely, so additional research and clinical trials are
needed.
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Abbreviations TCP - Tricalcium phosphate

B-TCP - B-tricalcium phosphate

HA - hydroxyapatite

BCP - biphasic calcium phosphate

DFDBA - demineralized freeze-dried bone allografts
GAG - glucose aminoglycans

DBBM - deproteinized bovine bone mineral

rhBMP-2 -

recombinant human morphogenetic

protein

Acknowledgement of sources: supported by the
"Russian Academic Excellence Project 5-100".

Conflict of interest: none

REFERENCES:

1.

10.

11.

Pankratov A. S., Lekishvili M.V., Kopeckij I.S. .
2011. Osteoplasty in dentistry and maxillofacial
surgery. Moscow, Russia: Medkniga.

Lekishvili M.V. 2005. Manufacturing techniques
of bone grafts for use in reconstructive surgery
(experimental study). Moscow, Russia

Partsch C. Zur Behandlung der Kieferzysten.
1910. Dtsc Mschr Zahnheilkunde.- Vol. 28.- S. 25

Ettl T., Gosau M., Sader R., Reichert T.E. Jaw
cysts — Filling or no filling after enucleation? A
review. J. of Craniomaxillofac. Surg., 2012;
40:485-49

Schulte W. 1965. Die Knochenregeneration nach
der Ausschalung grofer Kief-erzysten und ihre
Konsequenzen flir die Operationstechnik. Dtsch
Zahn-Mund-Kieferheilk 45:177-20

van Doom ME. Enucleation and primary closure
of jaw cysts. Int J Oral Surg., 1972; 1:17-2
Bolouri S, Jonas S, Dunsche A. Die
Komplikationen der Zystektomie ohne Fil-lung
der Knochenhohle. Deutsche Zahnérztliche
Zeitschrift, 2001; 56:57-58

lhan Hren N, Miljavec M. Spontaneous hone
healing of the large bone defects in the mandible.
Int J Oral Maxillofac Surg., 2008; 37:1111-1116
Yim JH, Lee JH: Spontaneous bone regeneration
after enucleation of bone cyst: a radiographic
analysis. 2009. Free papers — poster presentation
Chiapasco M, Rossi A, Motta JJ, Crescentini M.
Spontaneous bone regeneration after enucleation
of large mandibular cysts:a radiographic
computed analysis of 27 consecutive cases. J Oral
Maxillofac Surg., 2000; 58:942-948

Laffers U, Zimmer H. Radiological interpretation
of bone regeneration after cys-tectomy of
odontogenic cysts. Stomatol DDR., 1977;
27:238-241

Diachkova E.Yu et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ISSN 2349-7750

Lemperle SM, Calhoun CJ, Curran RW, Holmes
RE. Bony healing of large cra-nial and
mandibular defects protected from soft-tissue
interposition: a compara-tive study of
spontaneous bone regeneration, osteoconduction,
and cancellous au-tografting in dogs. Plast
Reconstr Surg., 1998; 101:660-672

Huh JY, Choi BH, Kim BY, Lee SH. Critical size
defect in the canine mandible. Oral Surg. Oral
Med Oral Pathol. Oral Radiol Endod., 2005;
100:296-301

Ma JL., Pan JL., Tan BS, Cui FZ. Determination
of critical size defect of minipig mandible. J
Tissue Eng Regen Med., 2009; 3:615-62

Pradel W, Eckelt U, Lauer G. Bone regeneration
after enucleation of mandibular cysts: comparing
autogenous grafts from tissue-engineered bone
and iliac bone. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod., 2006; 101:285-290
Holtgrave E, Spiessl B. Die osteoplastische
Behandlung groBer Kieferzysten. Schweiz Mschr
Zahnheilk, 1975; 85:58

Jensen SS, Terheyden H. Bone augmentation
procedures in localized defects in the alveolar
ridge: clinical results with different bone grafts
and bone-substitute materials. Int J Oral
Maxillofac Implants., 2009;Suppl.24.- Vol.218-3
Sandhu HS, Grewal HS, Parvataneni H. Bone
grafting for spinal fusion. Orthop Clin North Am.,
1999; 30:685-698

Acocella A., Sacco R., Nardi P., Agostini T. Early
Implant Placement in Bilateral Sinus Floor
Augmentation Using Iliac Bone Block Grafts in
Severe Maxillary  At-rophy: A  Clinical,
Histological, and Radiographic Case Report. J. of
Oral Im-plantology, 2009; 35:37-44

Kao ST, Scott DD. A reviewof bone substitutes.
Oral Maxillofac Surg Clin North Am., 2007;
19:513-52

Bodner L. Osseous regeneration in the jaws using
demineralized allogenic bone implants. J.
Craniomaxillofac Surg., 1998; 26:116-12
Panikarovskij V.V., Grigor'yan A.S., Semkin
V.A. The use of brefoplasta for filling bone bands
in dental and surgical practice. Stomatologiya,
1988; 3:4-10

Tahara M., Tasaka K., Masumoto N., Adachi K.
Expression of messen-ger ribonucleic acid for
epidermal growth factor (EGF), transforming
growth fac-tor-alpha (TGF alpha), and EGF
receptor in human amnion cells: possible role of
TGF alpha in prostaglandin E2 synthesis and cell
proliferation. J. of Clin Endocr & Metab., 1995;
80:138-146




IAJPS 2019, 06 [07], 13463-13471

24.

25.

26.

217.

28.

29.

Weiss P. Experiences with the Kiel bone graft in
the surgical treatment of maxillary cysts.
Langenbecks Arch Klin Chir Ver Dtsch Z Chir.,
1964;. 306:86-91

Buser D, Berthold H. Promotion of bone
regeneration using collagen fleece after defect
management in voluminous jaw cysts. Dtsch
Zahnarztl Z., 1985; 40:660

Joos U. Bone regeneration after cyst surgery.
Dtsch Zahnarztl Z., 1985; 40:661-66

Mitchell R. An evaluation of bone healing in
cavities in the jaws implanted with a collagen
matrix. Br JOral Maxillofac Surg., 1992; 30:180—
182

Carter TG, Brar PS, Tolas A, Beirne OR. Off-
label use of recombinant human bone
morphogenetic  protein-2  (rhBMP-2)  for
reconstruction of mandibular bone defects in
humans. J. Oral Maxillofac Surg., 2008; 66:1417—
1425

Ewers R. Maxilla sinus grafting with marine algae
derivedbone forming materi-al: a clinical report of

Diachkova E.Yu et al

30.

31.

32.

33.

34.

ISSN 2349-7750

long-term results. J Oral Maxillofac Surg., 2005;
63:1712-1723

Myslevcev 1.V. Reconstruction of bone tissue
using the skeleton of natural corals Acropora
cervicornis in patients with bengin bone
formations. Moscow, 2011, p. 24.

Giannoudis PV, Dinopoulos H, Tsiridis E. Bone
substitutes:an update. Injury, 2005; 36:20-27
Horch HH, Sader R, Pautke C, Neff A, Deppe H,
Kolk A. Synthetic, pure-phase beta-tricalcium
phosphate ceramic granules (Cerasorb) for bone
regeneration in the reconstructive surgery of the
jaws. Int J Oral Maxillofac Surg., 2006; 35:708—
713

Bezrukov VM, Grigor’iants LA, Zuev VP,
Pankratov AS. The surgical treatment of jawcysts
using hydroxyapatite with an ultrahigh degree of
dispersity. Stomatologiia (Mosk.), 1998; 77:31-
35

Yuan J, Cui L, Zhang WJ, Liu W, Cao Y. Repair
of canine mandibular bone defects with bone
marrow stromal cells and porous beta-tricalcium
phos-phate. Biomaterials, 2007; 28:1005-1013




