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Ridge Bone Maintenance in Human

After Extraction
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uccal alveolar bone defect is a
B common finding in dentistry as

a consequence of advanced
periodontal disease, accidental trau-
matic injury, and surgical trauma
during tooth removal or resective peri-
odontal surgery." The loss of the buc-
cal alveolar bone most often occurs
due to the thin thickness of the buccal
plate in both the maxilla and the man-
dible. As a result, the localized ridge
deformities reduce the possibility of
rehabilitation with endosseous im-
plants after extraction.’

To reduce, and even obviate, such
deformities, ridge bone maintenance
procedures using biomaterials at the
time of tooth extraction, can preserve
ridge anatomy so as to increase the
possibility of rehabilitation after tooth
extraction.’> However, the relative
success of these biomaterials depends
on many factors including the surgical
application and technique as well as
properties of the graft itself.®

The ability of devitalized bone to
induce cellular response resulting in
new bone tissue formation has been
known for decades.”” Urist et al® in
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Purpose: The aim of this study
was to evaluate, clinically and histo-
logically, the tissues formed in human
alveolar sockets filled with bovine mor-
phogenetic protein/bovine organic ma-
trix (BOM) and absorbable membrane
(AM) immediately after extraction.

Materials: Forty-six human alve-
olar sockets, exhibiting buccal bone
defects were selected for this study.
Group 1 received no biomaterial to
serve as control. Sockets from group 2
were filled with bovine bone morphoge-
netic protein (bBMP) associated with
bOM. The association of bBMP/
bOM/AM filled the alveolar defects from
group 3. AM was placed over the defects
from group 4. Clinical evaluation ana-
lyzed ridge width before biomaterial fill-
ing and 4 months after filling. Fifteen
specimens were collected from groups
2, 3, and 4 for histologic analyses.

Results: Clinical results showed
no significant augmentation on the
control group (—0.16 = 0.28 mm). All
test sites, groups 2, 3, and 4, showed
relevant ridge width augmentation
(3.0 = 0.5 mm, 2.4 = 0.3 mm, and
2.9 = 0.6 mm, respectively) and no
resorption. Histologically, all experi-
mental alveolar sockets showed active
bone formation with osteoid, osteo-
blasts, and cell differentiation.

Conclusion: On the basis of this

study, we concluded that bBMP/bOM
with or without AM could preserve the
ridge showing viable bone formation
for future implant placement. (Implant
Dent 2010;19:314-322)
Key Words: guided bone regenera-
tion, ridge maintenance, biomate-
rials, BMP, biological barrier,
histologic analysis

1973 demonstrated that this osteoin-
ductive activity could be extracted
from the organic component of bone
using chemotropic agents and that
some proteins were responsible for
this activity, naming this group of pro-
teins as bone morphogenetic protein
(BMP).!® BMP is an acidic polypep-
tide!' embedded in a complex assort-
ment of intracellular and extracellular
protein aggregates derived from den-
tin,'? bone,'>!'* and osteosarcoma tis-
sues.!>1¢ Under the influence of BMP,
perivascular mesenchymal-type cells
(pericytes) differentiate into cartilage
and woven bone.!” This protein in as-
sociation with organic matrix can in-
crease the new bone formation due to

counterregulatory factors present in
demineralized bone but not in purified
BMP preparation. '

In dentistry, grafts have been
used in association with biological
barriers. The membranes can ex-
clude the epithelial and connective
tissues in the alveolar healing site
guiding a selective cell population
into the bone defect, contributing to
ridge maintenance. In addition, the
absorbable membrane (AM) does
not require a second surgical proce-
dure for its removal.!” The aim of
this study was to evaluate the tissues
formed in human alveolar sockets
filled with bovine bone morphoge-
netic protein (bBMP)/bovine organic
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matrix (BOM) and AM immediately
after extractions.

MATERIALS AND METHODS

Clinical procedures of this study
were submitted and approved by Eth-
ics Committee of Federal Fluminense
University-Medicine School (CEP
CMM/HUAP no. 94/03) under the law
no. 196/96 of the National Ethics Re-
search Committee from Brazil.

Biomaterials

The biomaterials (Genius/Baumer
S.A., Sdo Paulo, Brazil) used in this
research were composed of bBMP,
bOM, and AM. The bBMPs were ex-
tracted from fetal BOM by biochem-
istry process. The carriers for bBBMP
were hydroxyapatite (HA) on a 1:20
(bBMP/HA) ratio. The association of
bBMP/bOM microgranulated were
used on a ratio of 1:4 (bBMP/bOM)
and mixed with 0.9% of sodium chlo-
rite until obtaining a homogeneous as-
pect. The AM used was composed of
bovine collagen.

Ridge Maintenance Procedure

Forty-six human alveolar sockets
from single- or multi-rooted teeth in
maxillary or mandible were selected in
19 patients. All alveolar sockets in-
cluded in this study exhibited buccal
bone defects after extraction. During
the extraction procedure, all reminis-
cent alveolar bone was preserved. The
alveolar sockets were separated in 4
groups. Group 1 (11 sockets) received
no biomaterial and served as control.
Sockets from group 2 (11 sockets) were
filled with bBMP associated with bOM.
The association bBBMP/bOM/am filled
the alveolar defects on group 3 (12 sock-
ets). AM was placed over the defects on
group 4 (12 sockets).

The surgery for ridge maintenance
was performed under local anesthesia.
The incisions extended to the bone
surface and mucoperiosteal flaps were
elevated. After this procedure, the ex-
tractions were performed. On groups
2, 3 and 4, the biomaterials were im-
mediately placed after extractions un-
til the level of the ridge. Flaps were
coronally repositioned to completely
cover the sockets and sutured with 3-0
silk sutures achieving primary closure.

All patients were submitted to
weekly evaluation during the healing
period of 4 months at Federal Flumi-
nense University Dental School, Rio
de Janeiro, Brazil.

Clinical Procedures

Clinical procedures were stan-
dardized using an acrylic stent to an-
alyze ridge width before biomaterial
filling and 4 months after surgery. Af-
ter tooth extraction, the acrylic stent
was placed over the surgical site and a
probe was vertically used to identify
and register the center of the buccal
defect. Using a spherical drill, 2
notches (buccal and lingual) were then
made on the acrylic stent. All refer-
ences were immediately registered. A
caliper was used to measure the initial
thickness of the ridge. After 4 months,
the acrylic stent was readapted and the
references were reproduced. The final
thickness of the ridge was measured
and registered.

Histologic Procedures

Fifteen specimens were collected
from groups 2, 3, and 4, using a tre-
phine, for histologic analyzes after 4
months. This procedure was performed
at the same time of the final clinical
analysis. The specimens were rinsed
in sterile saline, fixed in 70% ethanol
and then dehydrated in graded ethanol
before be embedded in methyl-
methacrylate. Five-micrometer sec-
tions were cut using a microtome
equipped with a disposable carbide
steel knife. Sections were further
stained with Goldner Trichrome and
examined under light microscopy for
evaluation of bone formation.

Statistical Analysis

Normality and homocedasticity
were tested with the Shapiro-Wilk’s
and Levene’s tests, respectively. As-
sessment of differences between final
and initial thicknesses was performed
by ANOVA to compare groups and
Tahmane’s T2 statistic to perform
multiple comparisons. The level of
significance was set at « = 0.05.

REsuLTS
Clinical Analysis

Healing following the augmenta-
tion procedure progressed unevent-

fully. There was no exposure of any
biomaterial. The augmented alveolar
ridge exhibited the same hardness on
palpation as the adjacent alveolar
structures. The control group showed
no statistically significant augmentation.
In contrast, on the test sites, groups 2, 3,
and 4, relevant ridge augmentation was
observed. No significant difference was
observed between these test groups
(Graph 1 and Table 1).

Histopathologic Analysis

All test groups showed active
bone formation with plump osteo-
blasts and osteoid matrix deposition,
osteocyte, and undifferentiated cells.
In group 2, intense bone formation
was present in all samples (Fig. 1).
Group 3 also showed neoformed bone
with osteoblastic activity (Fig. 2).
Bone neoformation was surrounded
by many blood vases and undifferen-
tiated cells in group 4 (Fig. 3).

DiscussioN

The bone ridge can be reduced by
25% in thickness at the first year after
tooth extraction, and it can increase
rapidly from 30% to 40% in 3 years.?°
As a result, even an intact socket after
extraction showing 6 to 8 mm in thick-
ness can be improper to rehabilitation
after 1 year, and it can show no avail-
able bone after 3 years. Researches
have demonstrated that the ridge bone
maintenance procedures, using bioma-
terials at the time of extraction, de-
crease the bone loss and increase the
possibility of rehabilitation after tooth
extraction.*> In addition, this tech-
nique could maintain adjacent soft
tissue (papillae) height and promote
optimal implant aesthetics.?!

Various types of bone grafting
material have been suggested for
socket augmentation, and some have
shown promising results. Coverage of
the grafted extraction site with wound
dressing materials, coronal flap ad-
vancement, or even barrier membranes
may enhance wound stability and an
undisturbed healing process.?? Our study
evaluated clinical and histologically the
tissues formed in human alveolar sock-
ets presenting buccal bone defects using
bBMP, bOM, and AM immediately af-
ter extraction.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



316

RIDGE BONE MAINTENANCE ¢ CASADO ET AL

BMP-based products have been
available for clinical use in several ap-
plications in which bone induction is
desired. These BMP-based products in-
clude recombinant human BMP-2, re-
combinant human BMP-7, and growth
and differentiation factor type 5. The
bovine BMP extract is purified from bo-
vine bone, and therefore contains a
mixture of BMP molecules and other
noncollagenous proteins derived from
bone. However, many counterregulatory
factors required to new bone formation
are present in demineralized bone but not
in purified BMP preparations.'® Therefore,
the association of bBMP/bOM on a 1:4
ratio was used in our study.

In our clinical results, group 1
(filled only with clot-control) showed

no capacity to maintain the ridge. This
group showed critic chronic buccal de-
fects after 4 months. In contrast, all
test groups presented a satisfactory
bone growth average, which can be
interpreted as efficient ways to main-
tain the ridge after teeth extraction.
The association bBMP/bOM/am used
in group 3 of our study, allowed ho-
mogenous bone growth in all sites.
However, the largest variation be-
tween the initial and the final ridge
thickness occurred in group 4 (am),
which can be explained by the col-
lapse of the membrane in 2 samples.
Even though the membrane can be
used alone as a maintenance procedure
in extraction sites with buccal defects,
if the membrane collapses, due to the

Initial and Final Thickness Distribution
N IS

Groups

Graph 1. Initial and final thickness distribution in all groups (in mm). Note that box plot of group
1 (control) shows no statistically significant difference from baseline to final thickness. Box plots
of groups 2, 3, and 4 present the same pattern of distribution, revealing relevant augmentation.
. ____________________________________________________________________________________________________________|

Table 1. Clinical Measurements of the Alveolar Ridges Thickness (in mm)

lack of support, no benefit should be
expected.

Therefore, the association be-
tween bone grafts and AM, immedi-
ately placed after tooth extraction
showing buccal defects, to maintain
the bone ridge, has demonstrated to be
efficient, fulfilling the bone defects
and preventing the membrane collapse
as related in other studies.>!%3

An important aspect of the os-
teoinductivity of the BMP is the car-
rier selection. The carrier serves as an
osteoconductive matrix and it keeps
the osteogenic factors concentration
high enough to allow the migration,
proliferation, and differentiation of
cells.>* The HA-like carrier sustains
greater physical strength and it can be
resorbed during a period of 3 to 4
months.?® In fact, our results showed
that the HA carrier did not interfere
with bone formation, indicating its use
as a carrier to bBMP for guided bone
regeneration.

Wang et al?> in 2004 presented
positive outcomes with minimal mor-
phologic changes noticeable up to 6
months after extraction using barrier
membranes to enhance wound stabil-
ity. The Bio-Col technique, proposed
by Sclar®® in 1999 uses bovine HA
bone graft (bottom, two thirds), covers
with an absorbable collagen dressing
(top, one third) and seals with tissue
glue. The author claimed that this
technique prevents the loss of both
hard and soft tissues, reduces the num-

Group | (Control) Group 2 (bBMP/bOM) Group 3 (bBMP/bOMtAM) Group 4 (AM)
Subjects Initial Final Change Initial Final Change Initial Final Change Initial Final Change

1 3.6 2.5 —1.1 0.2 3.4 3.2 1.2 3.0 1.8 2.4 2.4 0.0
2 1.0 0.6 -0.4 0.6 5.8 5.2 2.2 4.0 1.8 2.6 6.2 3.6
g 0.2 0.2 0.0 0.4 4.8 4.4 1.6 5.2 3.6 1.8 6.8 5.0
4 4.0 2.8 —-1.2 1.0 5.2 4.2 0.2 3.0 2.8 1.4 4.6 3.2
5 0.6 0.4 —-0.2 0.8 2.4 1.6 0.8 2.8 2.0 1.2 2.6 1.4
6 2.2 2.2 0.0 0.8 6.4 5.6 1.6 3.8 2.2 0.2 2.4 2.2
7 0.2 0.8 0.6 6.0 6.4 0.4 4.6 5.0 0.4 2.2 2.2 0.0
8 2.0 2.9 0.9 1.2 3.2 2.0 0.4 4.2 3.8 0.8 2.0 1.2
9 0.8 1.0 0.2 0.2 2.8 2.6 0.4 2.4 2.0 0.4 7.6 7.2
10 0.8 0.6 -0.2 0.6 3.2 2.6 1.6 3.4 1.8 0.8 4.2 3.4
11 1.2 0.8 —-0.4 3.0 4.8 1.8 0.6 4.2 3.6 0.2 5.0 4.8
12 1.0 4.2 3.2 1.0 3.8 2.8

Mean 1.51 1.35 —0.16 1.35 4.40 3.05 1.35 3.77 2.42 25 41 2.90
SID — — 0.28 — — 0.5 — — 0.3 — — 0.6

SD, standard deviation.
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Fig. 1. Histopathologic aspect in group 2. Osteoblasts (OB), osteoid matrix (OM), neoformed
bone (NB), osteocytes (OC), and undifferentiated cells (UC).

N
» 1
4

|

Fig. 2. Histopathologic aspect in group 3. Neoformed bone (NB), osteocytes (OC), and osteoid

matrix (OM).

Fig. 3. Histopathologic aspects in group 4. Undifferentiated cells (UC), osteoblasts (OB),

osteoid matrix (OM), and blood vessel (BV).

ber of surgical interventions, and pro-
vides optimum esthetics with greater
predictability. However, Artzi et al”
have shown that there are bovine HA
particles remaining on the site even
after 4 months of healing. Therefore,
there is a need to identify alternate bone

grafts that could be quickly replaced by
the host bone. In our study, all test
groups, histopathologically, showed in-
tense activity of bone formation charac-
terized by the presence of osteoblast and
undifferentiated cells. After 4 months,
no remnants of biomaterial particles

were observed. Groups 3 and 4 showed
intense cell selectiveness, which could
be associated to the use of AM. These
results suggest that the biomaterials
used in this study are suitable for
socket augmentation.

CONCLUSION

On the basis of this study, we
concluded that bBBMP/bOM, with or
without am, could preserve the ridge
showing viable bone formation for fu-
ture implant placement. The mem-
brane, when used in extraction sites
with buccal defects, should be associ-
ated with a grafting material to avoid
its collapse. According to our analysis,
4 months were enough to promote
bone formation.

Disclosure

The authors declare that they do
not have any affiliation with any prod-
uct or company.
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Erhaltung des Kammknochens beim Menschen nach erfol-
gter Zahnextraktion

ZUSAMMENFASSUNG: Zielsetzung: Die vorliegende
Studie zielte darauf ab, die Gewebe klinisch sowie histologisch
zu untersuchen und zu bewerten, die in den alveoldren Pfannen
beim Menschen gebildet werden. Diese wurden mit morphoge-
netischem Protein vom Rind/organischer Rindermatrix sowie
einer absorbierbaren Membrane direkt nach dem Extraktion-
seingriff gefiillt. Materialien und Methoden: 46 menschliche
alveoldre Pfannen mit Knochengewebsdefekten im Wangen-
bereich wurden fiir diese Studie ausgewihlt. Versuchsgruppe
1 erhielt keinerlei Biomaterial und fungierte damit als
Kontrollgruppe. Die Pfannen der Gruppe 2 wurden mit mor-
phogenetischem Knochenprotein vom Rind (bBMP) in
Verbindung mit organischer Rindermatrix (bOM) angefiillt.
Eine Kombination aus bBBMP/bOM und absorbierbarer Mem-
brane (AM) fiillte die alveoldren Defekte der Gruppe 3. Die
Defekte wurden bei Gruppe 4 mit einer absorbierbaren Mem-
brane abgedeckt. Die klinische Bewertung erfolgte iiber eine
Analyse der Kammweite vor Einfiillung des Biomaterials

sowie 4 Monate nach Fiillung. Zur histologischen Analyse
wurden insgesamt 15 Proben aus den Gruppen 2, 3 und 4
gewonnen. Ergebnisse: Die klinischen Ergebnisse wiesen
keine bedeutsame Anreicherung bei der Kontrollgruppe
auf (-0,16 = 0,28 mm). Alle Testbereiche der Gruppen 2,
3 und 4 zeigten eine maligebliche Anreicherung der Kam-
mweite (3,0 £ 0,5 mm, 2,4 = 0,3 mm bzw. 2,9 = 0,6 mm)
und keinerlei Resorption. Aus histologischer Sicht wiesen
alle zur Untersuchung verwendeten alveoldren Pfannen
eine aktive Knochenbildung mit einer klaren Differen-
zierung von Osteoiden, Osteoblasten und Zellen auf.
Schlussfolgerung: Auf der Grundlage dieser Studie zogen
wir den Schluss, dass durch bBMP/bOM mit oder ohne
AM die Moglichkeit besteht, dass der Kamm unter Bildung
von lebensfihigem Knochengewebe zur zukiinftigen Im-
plantatsetzung erhalten bleibt.

SCHLUSSELWORTER: gefiihrte Knochengewebsregenera-
tion, Kammerhaltung, Biomaterialien, morphogenetisches
Knochenprotein, biologische Barriere, histologische Analyse
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Mantenimiento del hueso crestal en humanos luego
de la extraccion

ABSTRACTO: Proposito: El objetivo de este estudio fue
evaluar, clinica e histolégicamente, los tejidos formados en
las cavidades alveolares humanas llenas con matriz orgédnica
bovina/proteinas morfogenéticas bovinas y una membrana
absorbible inmediatamente después de la extraccion. Mate-
riales y métodos: Se seleccionaron cuarenta y seis cavidades
alveolares humanas, con defectos en el hueso bucal, para este
estudio. El grupo 1 no recibié ningiin biomaterial y sirvié
como control. Las cavidades del grupo 2 se llenaron con
proteinas morfogenéticas de hueso bovino (bBMP por sus
siglas en inglés) asociada con la matriz orgdnica bovina
(bOM por sus siglas en inglés). La asociacion de bBMP/
bOM/membrana absorbible (AM por sus siglas en inglés)
llené los defectos alveolares en el grupo 3. La membrana
absorbible se colocé sobre los defectos del grupo 4. La
evaluacion clinica analiz6 el ancho crestal antes del relleno
con biomateriales y 4 meses después del llenado. Se recolect-
aron quince muestras de los grupos 2, 3 y 4 para su andlisis
histolégico. Resultados: Los resultados clinicos demostraron
ningln aumento en el grupo de control (-0,16 = 0,28 mm).
Todos los lugares de prueba en los grupos 2, 3 y 4 demos-
traron un aumento importante del ancho de la cresta (3,0 =
0,5 mm, 2,4 = 0,3 mm y 2,9 = 0,6 mm, respectivamente) y
sin reabsorcion. Histoldgicamente, todas las cavidades alveo-
lares experimentales demostraron una formacién activa de
hueso con osteoides, osteoblastos y diferenciaciéon celular.
Conclusion: Basado en este estudio, hemos concluido que
bBMP/bOM con o sin AM podria preservar la cresta demo-
strando una formacién viable del hueso para la colocacién
futura del implante.

PALABRAS CLAVES: Regeneracion guiada del hueso,
mantenimiento de la cresta, biomateriales, proteinas morfo-
genéticas de hueso, barrera bioldgica, andlisis histolégico
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Manutengao do osso do rebordo em humanos apés extracdo

RESUMO: Objetivo: O objetivo deste estudo foi avaliar,
clinica e histologicamente, os tecidos formados em alvéolos
humanos preenchidos com proteina morfogenética bovina/
matriz orginica bovina e membrana absorvivel imediata-
mente apos a extragcdo. Materiais e Métodos: Quarenta e seis
alvéolos humanos, exibindo defeitos dos ossos bucais, foram
selecionados para este estudo. O Grupo 1 ndo recebeu nen-
hum biomaterial para servir como controle. Os alvéolos do
grupo 2 foram preenchidos com Proteina Morfogenética bo-
vina do Osso (bBMP) associada com Matriz Orgénica bovina

(bOM). A associagdo de bBBMP/bOM/membrana absorvivel
(AM) preencheu os defeitos alveolares do grupo 3. A mem-
brana absorvivel foi colocada sobre os defeitos do grupo 4. A
avaliacdo clinica analisou a largura do rebordo antes do
preenchimento com biomaterial e 4 meses ap6s o preenchi-
mento. Quinze espécimes foram coletados dos grupos 2, 3 e
4 para anélises histolégicas. Resultados: Os resultados clini-
cos ndo mostraram nenhum aumento significativo no grupo
de controle (-0,16 £ 0,28 mm). Todos os locais de teste, os
grupos 2, 3 e 4, mostraram relevante aumento da largura do
rebordo (3,0 = 0,5 mm, 24 = 0,3 mm e 2,9 = 0,6 mm,
respectivamente) e nenhuma reabsorcdo. Histologicamente,
todos os alvéolos experimentais mostraram formagao de osso
com ostedide, osteoblastos e diferenciacdo cellular. Con-
clusdo: Baseados neste estudo, concluimos que bBMP/bOM
com ou sem AM poderia preservar o rebordo mostrando
formacdo de osso vidvel para futura colocacdo de implante.

PALAVRAS-CHAVE: regeneracdo guiada do o0sso, ma-
nutencao do rebordo, biomateriais, proteina morfogenética do
0ss0, barreira bioldgica, andlise histoldgica

RUSSIAN / PYCCKUM

ABTOPKAHI: Priscila Ladeira Casado, Maructp croMaToJo-
ruu, Maria Eugénia Leite Duarte, qoxTop ¢umnocodun,
Waldimir Carvalho, maructp cromarosorud, Licinio Es-
meraldo da Silva, maructp ecrecTBeHHbIX Hayk, Eliane
Porto Barboza, maructp croMmaTosoruu

CoxpaneHue peOHA ANLBEONAPHO0 OMPOCMKA Y
4enoeexka nocae yoanenus 3y00e

PE3IOME. lenp. llenpio MaHHOTO HUCCICHOBAHMS SIB-
JSI7ICS. KIIMHUYECKUH U TUCTONIOTMYeCKUi aHaIu3 TKaHel,
cOpMHUpPOBaHHBIX B JIYyHKEe 3y0a y uejoBeKa Hpu
3aI0JIHEHUU ee ObIYbUM MOP(OreHEeTHYECKUM OGeIKOM,
ObIYbUM OpraHUYecKUM MaTPHUKCOM u
paccachblBarolieiics MeMOpaHOil cpa3y e Iocie
yhanenus 3yO0a. Marepuansl U MeToabl. 151 maHHOrO
uccnefoBaHus ObLIM OTOOpPAaHBI COPOK IIECTh JYHOK
3y00B ¢ gedekTamu OyKKaiabHO# KocTh. I'pynma 1 Bbic-
Tynmajga B KauecTBE KOHTPOJBHOIl TpYHNbl, U [Js1 Hee
O6uomaTepHuall He HMCHOJb30Baics. JIyHKH W3 rpymnsl 2

Ob11H 3aII0JIHEHBI ObIYbUM KOCTHBIM
Mopdorenernueckum O6enkom (bBMP) B coueTtaHuu c
OBIYBAM OpraHn4eCcKuM MaTPHUKCOM (bOM).

AnbBeossipHble 1e(PeKThI B Ipymne 3 ObLIN 3al0THEHbI
KoMOMHaIuen OBIYBETO KOCTHOT'O
MOP(OreHEeTUYECKOT0 GeNKa, ObIYbero OpraHuuecKoro
MaTpHKca U paccachblBarouiericas MeMOpaHnsl. B rpynne 4
paccacblBalolllylocsi MeMOpaHy pasMelland I[OBEepX
nedexToB. lllupuna rpeGHs OLeHHBAIACh NOCPEACTBOM
KJIMHAYECKOrO aHaju3a [0 BBeJeHus: Ouomarepuania u 4
Mecsina ciycrs. s THCTONOrM4ecKoro aHajau3a ObLIH
0TOOpaHbl IATHAALATL 00pasuoB U3 rpymn 2, 3 u 4.
Pesyabrarel. Knunudeckue pesyiabTaThl BBbISBUIU OT-
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CYTCTBUE CYILIECTBEHHOIO YBEJIUYCHHs IIUPHUHBI B
KoHTpoabHO# rpymnme (—0,16 = 0,28 mwm). I'pynmel 2, 3 n
4 DpPOAEMOHCTPUPOBANM CYIIECTBEHHOE YBEINYEHHUE
LIUPUHBI TpeGHs B uccienyeMoil obmnactu (3,0 = 0,5 mm,
24 *03mMMmu 2,9 £ 0,6 MM COOTBETCTBEHHO) U OTCYT-
cTBHe pe3opOuuu. I'Mcronornyeckuil aHanau3 MoKasall,
YTO BO BCEX 3KCIEPUMEHTANBHBIX JIyHKaX 3yOOB IpOMC-
XOMJIO AaKTHMBHOE KOCTeOoOpa3soBaHUE Hapsgy ¢
(hopMupoBaHrEM OCTEOUJHON TKAHU, OCTEOONACTOB U
nuppepeHIupoBKoil  KieTok. BwiBop. HMcxons u3
pE3yNbTaTOB JAHHOIO MCCIEOBAaHUS OBbLIO CAEIaHO
3aKJIIOYEHHE O TOM, 4YTO HpUMEHEHHEe KOMOMHAIUK
ObIUbETO KOCTHOTO MOP(OreHeTHYecKoro Oenka Hu
ObIYBErO0 OPraHUYECKOrO MATPHUKCA C HCIONIb30BaHUEM
paccachiBatolieiicss MeMOpaHbl unu 0e3 Hee MOXKET
COXpaHUTb IpebeHb U COCOOCTBOBATh (POPMUPOBAHUIO
SKN3HECTIOCOOHOW KOCTHOW TKaHU I MOCIEAYIoIen
YCTAaHOBKY MMILTAHTATA.

K/IIDYEBBIE CJ/IOBA: HanpaBlleHHas pereHepaunus
KOCTHOU TKaHHU, COXpaHEHUe rpeOHs, OuomaTepualsl,
KOCTHBI# MOp(OreHeTHYeCKil 06eoK, OMOIOTMUeCcKuit
Oapbep, FUCTOJIOTUYECKUI aHaIu3

TURKISH / TURKCE

YAZARLAR: Priscila Ladeira Casado, MSD, Maria Eugénia
Leite Duarte, PhD, Waldimir Carvalho, MSD, Licinio Esmer-
aldo da Silva, MS, Eliane Porto Barboza, MSD

Dis Cekiminden Sonra Insanlarda Kret Kemiginin Bakim

OZET: Amag: Bu calismanin amaci, dis gekiminden hemen
sonra bovin morfogenetik protein/bovin organik matrisi ve
abzorbabl membran ile doldurulmus insan alveoler soketler-
inde olusan dokulari klinik ve histolojik acilardan deger-
lendirmekti. Gereg ve Yontem: Bu calismaya, bukkal kemik
defektleri olan 46 insan alveoler soketi dahil edildi. 1. Grup
kontrol grubu olarak secilerek, bu gruptaki olgulara biyo-
materyal uygulanmadi. 2. Grubun soketleri, bovin Organik
Matris (bOM) ile baglantili Bovin Morfogenetik Proteini
(bBMP) ile dolduruldu. 3. Grubun alveoler defektlerini dol-
durmak i¢in bBMP/bOM/abzorbabl membran bilesimi kulla-
nildi. 4. Grubun defektlerinin iizerinde abzorbabl membran
yerlestirildi. Biyomateryal doldurma isleminden 6nce ve dol-
durmadan 4 ay sonra klinik degerlendirme ile kret genisligi
analiz edildi. Histolojik analiz i¢in 2., 3., ve 4. Gruplardan 15
ornek alindi. Bulgular: Klinik sonuglar, kontrol grubunda
onemli Ol¢tide biiylime olmadigini gosterdi (-0.16 = 0.28
mm). 2., 3., ve 4. Gruplardaki tiim test yerleri kret geniglig-
inde ogmantasyon (sirastyla 3.0 = 0.5 mm, 2.4 = 0.3 mm ve
2.9 = 0.6 mm) gosterdi ve rezorpsiyon goriilmedi. Histolojik
olarak tiim alveoler deney soketlerinde osteoid ve osteoblast-
lar ile birlikte hiicre farklilasmasi ve bu sekilde, aktif kemik
olusumu gozlendi. Sonug: Bu ¢alisma sonuglarina dayanarak,
abzorbabl membran ile birlikte veya abzorbabl membran
olmadan bBMP/bOM kullaniminin canli kemik formasyonu
ile kreti korumak suretiyle ileride implant yerlestirmeye
olanak saglayacagi kanaatine varildi.

ANAHTAR KELIMELER: kilavuzlu kemik rejenerasyonu,
kret bakimi, biyomateryaller, kemik morfogenetik proteini,
biyolojik bariyer, histolojik analiz
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JAPANESE / H A G
MBSk O R SO

HEIWEERA: TV 55T 15 Y R (Priscila Ladeira Casado) MSD, ¥V 7oL —Y =7 LA T+ T a7 VT
(Maria Eugénia Leite Duarte) PhD, V' 7 IV T 4247 « 41 7)UkR (Waldimir Carvalho) MSD, UF =%« TARXF IV R
& )N (Licinio Esmeraldo da Silva) MS, TV 7> «:RK)U b+ 73)VRY (Eliane Porto Barboza) MSD

WHZEBEE:
HI: SR ENREERY S EEREERESE/ VY BHRA —H =y /XMy IV AZ U TRINEA>Y T L 2
hOEERIESEY 7y MCAEL, Z TR U B2 BRR LA O R TRIMES 2 & TH %,

EM e YR BRI BRI R OMIRZ R 46D MEREIRIKEY 7y FENRIC U T IV—T 1 1331 %
TV IV EREET Ay  a— VTN —T e Ul TN —T20%kiV 7y MUY R A—H=wv 7<= w7 Z (bOM)
ICT YR B RE L E bBMP) ER A URBIEL 2, 7))V — 73D RISHHEIZ ZIIbBMP/bOM/IRINIER Y T L2 (AM)kE
B THIEUTZ. TN —T A3 RAEE EICRIEAY T L2 R B LTz /N A= 7)) 7)VAHERT & #iE% 47 A B O tE
RERERIME Uz 70V —772, 3, 40 BAHRREEAIFEAG A 1S 1 SRR A U Tz,

R BRER TR Y Ma— )V N — I3 > T BRI RERR S e h o 7z (-0.16 £ 0.28 mm)o 7 )L—T772,3,4D
T AMBAL CIF ZTNENICHY T 2RI RO R SN, (%53.0£0.5 mm, 2.4 + 0.3 mm, 2.9 + 0.6 mm) BRI RS
Nizh otz o IR Cld T R TORBREEIR TR 7y MTEERL B U TR MEZ S EREEE
BRRRLNTz,

Fam WRZRIC DR AMOB I H DD 5T bBMP/bOMIZSHA > T MEAFMZAREICT A BERS RSN
IR B REA B W ORSERICE LT,

F—U—F: FEEFERE, BERERE N2 TU7 IV BIEREDE. EYER N 7 R

CHINESE / W [ 5§

NI REVE B 8

{E=& : Priscila Ladeira Casado, MSD, Maria Eugénia Leite Duarte, PhD, Waldimir Carvalho, MSD, Licinio Esmeraldo da Silva, MS,
Eliane Porto Barboza, MSD

W -
EIBY © AR B TR AR 1 1 D T (/4 R AT e e e (TR R A
TIPS -

BB TTA © AT 64 (i IS SR IBAY BEE S - S50 REIRM - AEEREYIMR 55 ARV E
LIRS (bOM) FI/FE AIE H (bBMP) HYGE SR ¢ 55 —4HLIbBMP/bOM/H] IR USTHE (AM) HY&S S B M

18 ¢ SEVUHRIU AR R B B IE | o (E R AEYIMORHE Z BTRISEH 4 (8 H 2 1% - DIEREHE T B RE - 1E56

= BB NI U PR R SIERE A LU TRHARER I3 AT

&R ¢ IRRGEREUR - WIRMER T A R ARERIN (-0.16 £0.28 mm) ; 55 ~ 55 =I5 PUAHRTA HIEE AL HY
HEEABHIEAEZEI O34 /3.0+ 0.5 mm ~ 2.4 + 0.3 mm f1 2.9 +0.6) - HELVLFRKRAVENR - 1EAHREEAT AL
HKE - FrA ERHEEEH IR E  EE iRl E R AR P -

G ¢ ARIEAHZE - RFIVSSSREMRAE AM » bBBMP/bOM HYF'E TR A4t o A 80 v] DU B R AR e B
ABEH -

BRI © 5 EEE AN - AR - AR - BERED - YRR - ST -
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]
KOREAN / 339

4] £ QA X z2E B3

AR} Z 22 g} 2hd|o]2F 7FAME (Priscila Ladeira Casado), MSD, vh2]o} %] 1o} #| o] €] o} 28| (Maria Eugénia

Leite Duarte), PhD, Lt H]| 2 7} 242 (Waldimir Carvalho), MSD, & %] = ol <~ 2+ %= t} 2 v} (Licinio Esmeraldo da
Silva), MS, € 2]¢F =2 E u} =1 2} (Eliane Porto Barboza), MSD
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