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F
or the past several years, preim­
plant surgery has made it possible, 
through the use of bone grafting, 

to obtain a more or less totaI reconstitution 
of the alveolar walls. This first therapeu­
tic step allows the adequate positioning 
of the implants and the long-term suc­
cess of implant-supported reconstruc­
tion. 1- 5 However, these large-scale graft<; 
often require autogenous bone taken 
from the patient's calvaria (parietaI bone 
is very often used in Francet-8 or iliac 
crest.9-11 lt ìmplies a rather significant 
operation under generaI anesthesia, with 
alI of the risks a<;sociated with hospitaI­
ization and with donor site morbidity. 
The relative seriousness of such a pro­
cedure discDurages many patients and 
dissuades them from using these treat­
ment<; which, however, are essential to 
their facial rehabilitation, after many 
years of psychological, esthetic, and 
functional discomfort. 

To simplify the graft protocols, 
bone substitutes have been considered 
as an alternative solution to the autog­
enous grafts. These substitution bio­
materials can be divided into 3 overall 
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Extensive bone grafting remains a 
delicate procedure, because oj the 
slow and difficult integration oj the 
grafted material into the physiological 
architecture. The recent use ojplatelet 
concentrates aims fo improve this pro­
cess oj integration by accelerating 
bone and mucosal healing. Chouk­
roun's platelet-rich fibrin (PRF) is a 
healing biomaterial that concentrates 
in a single autologous fibrin mem­
brane. most platelets. leukocytes, and 
cytokines from a 10 mL blood harvest. 
without artificial biochemical modifi­
cation (no anticoagulant, no bovine 
thrombin). Whether used as a mem­
brane or as fragments. PRF allows a 
signìficant postoperative protection oj 
the surgical sUe and seems lO acceler­
ate the integration and remodeling oj 
the grafted biomaterial. These proper­
ties are particularly helpful jor vestib­
ular bone grafting on the alveolar 
ridges. Moreover, it provides a very 
high quality oj gingival maturation. 

groups: entirely synthetic products 
(Cerasorb, Nanobone, etc.), xeno­
grafts (lyophilized bovine bone. Bio­
Oss type, etc.), and allogeneic grafts 
(human bone from a tissue bank). This 
allogeneic bone is generally consid­
ered as an efficient and secure prod­
uct,l2-14 Nonetheless, its use during 
large-scale bone grafting is relatively 
undeveloped, owing to the long wait­
ing period necessary l'or its proper in-

A small quantity oja 0.5% metronida­
zole solution (l O mg) can also be used 
to provide an efficient protection oj 
the bone graft against unavoidable 
anaerobic bacterial contamination. 
This artide describes a new technique 
oj totaZ maxillary preimplant bone 
grafting using allograft, Choukroun's 
PRF membranes and metronidazole. 
This first part jocused on the preim­
plant reconstructive treatment using 
allogeneic bone granules. PRF mem­
branes are particularly helpful lO pro­
tect the surgical site and joster soft 
tissue healing. This fibrin biomaterial 
represents a new opportunity to im­
prove both the maturation oj bone 
grafts and the final esthetic result oJ 
the peri-implant soft tissue. (Implant 
Dent 2009; I 8: J02-11I ) 
Key Words: bone graft,fibrin,freeze­
dried bone aUograft, platelet concen­
trate, platelet-rich jibrin (PRF), 
platelet-rich plasma, metronidazole, 
sinus-lift 

tegration before implants can be 
loaded, and to their mechanical prop­
erties. which make surgical manipula­
tion difficult. 15 Therefore. aIthough 
they are frequently used for sinus 
grafts,16,17 their use during significant 
bone grafting for alveolar ridges thick­
ening remains limited. 

In France, the use of Choukroun's 
platelet-rich fibrin (PRF) has played a 
significant role in the evolution of 
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these concepts. 18 This innovative bio­
material can be defined as a platelet 
and immune concentratel9~23 that com­
bines in a single fibrin membrane most 
healing- and immunity~conducive 
constituents from a lO mL sample of 
blood. 

PRF was perfected in France by 
al 18Choukroun et in 2001. Unlike 

other platelel concentrates developed 
throughout the world,24~26 this tech­
nique requires neither anticoagulants 
nor bovine thrombin (nor any other 
gelifying agent). It is nothing else than 
centrifuged blood without additives, 
conforming to alI French laws related 
to the reimplantation of blood prod­
ucts. This technology requires ade­
quate table centrifuge and collection 
kit (PC-02, Process Ltd., Nice, 
France). 27 

The protocol Ìs very simple: 
whole blood is drawn in 10-mL tubes 
without anticoagulant27 and is imme­
diately centrifuged at around 400 g for 
12 minutes (Process protocol, Nice, 
France). Within few minutes, the ab­
sence of anticoagulant allows the ac­
tivation of the majority of the platelets 
contained in the sample, in contact 
with the tube walIs, thus triggering a 
coagulation cascade. The fibrinogen is 
at first concentrated in the upper part 
of the tube, until the effect of the cir­
culating thrombin transforms it into a 
fibrin network. The result is a fibrin 
clot located in the middle of the tube 
and soaked with acellular plasma. with 
a maximum number of platelets 
caught in the fibrin mesh. 

When used as a membrane, PRF 
enables the protection of operative 
sites from outside aggression and 
serves as a matri" to accelerate the 
healing of wound edges,28 much like a 
fibrin bandage.22•29 When mixed with 
the graft material, the fibrin dot func­
tions as a biological connector be­
tween the different elements of the 
graft, and as a matri" which favors 
neo-angiogenesis, the capture of stem 
cells, and the migration of osteopro­
genitor cells 10 the center of the 
graft,22.23 The addition of PRF to graft 
material could therefore become a se­
rious opportunity to develop new ther­
apeutic procedures by improving the 
integration of bone substitution mate­

rials during preimplant grafting.30~32 

The dinical case that follows is a de­
tailed iIIustration of this concept. 

CUNICAL ILLUSTRA TION 

The Initiai Situation 

A 52-year-old female patient con­
sulted on December 4, 2002. Because 
of a seri es of infections and a severe 
periodontal disease which was not im­
mediately diagnosed, she had for 
many years been wearing a partial 
removable dental prosthesis. The 3 re­
maining teeth (17, 26, 27), secondarily 
infected, had induced a polypoid reac­
tion in the mucous membrane of the 
right sinus. Given her young age, this 
prosthesis was, for her. a source of 
permanent psychological suffering 
and a symbol of the mutilation of her 
face. Under the prosthesis, the maxil­
lary alveolar ridges had already under­
gone significant centripetal resorption, 
both in height and-especially-in 
thickness. lt was tbus impossible lO 

piace a"ial implants without a preim­
plant reconstruction of the maxillary 
using bone grafts. This diagnosis was 
confirmed by the computed tomogra­
phy scan examination. which clearly 
showed a subantral bone height of 3 
mm and anterior ridges measuring less 
than 3 mm thick (Fig. I). It was decided 
to first eliminate alI remaining maxillary 
and mandibular sources of infection. 
Then, a complete removable maxillary 
prosthesis and a parti al mandibular pros­
tbesis were temporarily used. 

After being dearly and openly 
informed on the different therapeutic 
options available to her, the patient 
accepted a multiphase treatment pian 
combining preimplant allografts and 
complete implant-supported maxilIary 
rehabilitation. 

Graft Surgery 

During the preimplant phase, it 
was necessary to reconstruct resorbed 
maxillary bone structures. Indeed, the 
remaining architecture was unsuitable 
for adequate implantation. The entire 
surgical site was first opened, then the 
medullar bone along lhe vestibular 
side of tbe anterior alveolar ridges was 
stimulated, 10 facilitate proper vascu­
larization and integration of the grafI. 

Fig. 1. At the patient's first consultation at the 
end of 2002, she had only 3 remaining pos­
tenor teeth in the maxillary (A). They were 
sources of infection into the sinus and had 
induced the polypoid thickening visible on the 
computed tomography scans (B). The pa­
tient displayed considerable maxillary bone 
resorption, which had contributed to the col­
lapse of the iower level of the tace and to the 
absence of !ip supporto Extraction of the in­
fected teeth and cleansing of the oral cavity 
revealed extremely thin maxillary aiveolar 
ridges (C). 

In the posterìor area. the 2 sinuses 
were opened to be filled (Fig. 2). 

The bone graft consisted of a 
combination of freeze-dried bone allo­
graft Phoenix (TBF, Mions, France) 
and of PRF. This mixture, soaked in 
metronidazole (0.5% solution), was 
used to fill the sìnuses and to con si d­
erably thicken the vestibular side of 
the anterior and centraI alveolar ridges 
(Fig. 3, A). To protect the graft and to 
accelerate healing of tbe crestal inCÌ­
sion, a large quantity of PRF mem­
branes was used to cover the entire 
grafted area (Fig. 3, B). Sutures should 
keep the PRF membranes flattened un­
der the flap (Fig. 3, C). Three days 
after the surgery, the sutures wcrc rc­
moved. The PRF membranes acted as 
fibrin bandages, enabling quick c\o­
sure or the surgical site despite the 
substantial volume of bone added 
(Fig. 4). Three months after graft sur­
gery and healing on a PRF fibrin bed, 
gingival tissue looked thick and kera­
tinized. Note that the PRF membranes 
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Fig. 2. First, the entire surgical site was opened (A). The medullar bone along the vestibular 
side of the anterior alveolar ridges was stimulated (B). In the posterior area, the 2 sinuses were 
opened to be 1illed (C and D). 

Fig. 3. The mixture of human Iyophilized bone (Phoenix freeze-dried bone aUograft, TBF, 
France) and PRF, soaked in metronidazole, was used to fili the sinuses and to considerably 
thicken the vestibular side of the anterior and centrai alveolar ridges (A). PRF membranes were 
placed to coverthe entire grafied area (B). After suturing, the PRF membranes were protected 
under the flap (C). Qne day after the grafi surgery, healing of the incision line seemed already 
satisfactory for the protection of the grafi underneath. 

were obtained using the standard pro­
tocol described in the scientific litera­
ture. 18. 19 

To avoid pressure on the grafted 
material (it could induce mobility and 
fibrosis of the graft), the patient was 
not allowed to wear a temporary re­
movable prosthesis for the 40 days 
after the surgery. This waiting period 
is considerably shorter in the case of 
autogenous onlay bone grafts fixed 
with screws, because the allograft bi­
omaterial is constituted of bone gran­
ules and has not a rigid architecture. 
The initial healing time should be long 
enough to allow the bone graft to be­

come compact, before functional 
forces are applied. 

Ten weeks (75 days) after the sur­
gery, a preimplant computed tomogra­
phy scan was performed. There was a 
radiological homogeneity between the 
grafted bone and the remaining alveo­
lar walls (Fig. 5). The graft appeared 
to be integrated. 

DISCUSSION----_._-------­
PRF and Metronidazole for Bone Grafting 

Choukroun's PRF is a matrix of 
autologous fibrin, in which are embed­
ded a large quantity of platelet and 

leukocyte cytokines during centrifuga­
tion. 19- 21 The intrinsic incorporation of 
cytokines within the fibrin mesh im­
plies their progressive release over 
time, as the network of fibrin disinte­
grates. At one of its extremities, each 
PRF elot also concentrates most plate­
lets and leukocytes colIected in its IO 
mL tube of blood. 

The use of this platelet and im­
mune concentrate during bone grafting 
offers the foIIowing 4 advantages: 

First, the fibrin elot plays an im­
portant mechanical role. Although it 
does not possess significant adhesive 
properties (unlike fibrin glues or 
platelet-rich plasmas), the strength of 
PRF membranes enables a biomaterial 
to be maintained and protected against 
moderate parasitic forces. 33 Moreover, 
mixed with the graft, PRF fragments 
serve as a biological connector between 
bone parti cles. Soaked in serum, they 
favor the adhesion of allogeneic bone 
chips and consti tute a biological cement 
between these fragments. This cohesion 
gives to the graft a biomechanical 
strength which is crucial during the frrst 
steps of healing, particularly on a site as 
exposed as the vestibular surface of a 
maxillary alveolar wall. 

Second, the integration of this 
fibrin network with fragments of allo­
geneic bone facilitates cellular migra­
tion, particularly for endothelial cells 
necessary for the neo-angiogenesis,34 
vascularization and survival of the graft, 
as well al) for mesenchymal stem cells 
(drifting or dose to wound site). The 
incorporation of a fibrin network into a 
grafted mass of lyophilized inactive 
bone would thus be very positive: paths 
of celluiar migration would appear 
within the bundles of PRF that vein the 
graft, Moreover, this fibrin bandage acts 
as a healing matrix35 for the soft tissue 
around the incision and the whole 
wounded site. lndeed. we can systemat­
icaIIy observe a high gingival matura­
tion after healing on PRF membranes, 
with a thickening ofkeratinized gingival 
tissues which improves the esthetic in­
tegration and final resuIt of prosthetic 
rehabilitations.33 

Third, the platelet cytokines, es­
sentially platelet-derived growth fac­
tors, transforming growth factor f3-1, 
and insulin-like growth factors, seem 

I. 
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gradually released as the fibrin matrix 
is resorbed, thus creating a perpetuaI 
process of healing.,o,08 These mecha­
nisms of graduaI release are used by 
the organism to guide healing and con­
nective tissue remodelling (such as 
bone), but such a phenomenon is dif­
ficult to reproduce synthetically. PRF, 
however, through physioiogicai poly­
merization, seems to have this sIow 
release property. It reproduces the eI­
ementary mechanisms of hemostasis 
and healing, on the scale of a fibrin 
clot which is Iarge enough to be used 
clinically. In the middle of a bone 
graft, particularly with Iyophilized 
bone, such a mid- and Iong-term ca­
pacity to maintain healing and remod­
eling would be extremely beneficiaI 
for the maturation of the graft and its 
overall integration over time. 23 

Lastly, the role of PRF in immu­
nity seems significant, because of the 
presence in the fibrin clot of an impor­
tant number of Ieukocytes activated by 
the centrifugation, and because of the 

Fig. 4. Three days after the graft surgery, the 
sutures were removed. The PRF membranes 
had acted as fibrin bandages, enabling quick 
closure of the surgical site despite the sub­
stantia I volume of bo ne added. 

incorporation of inflammatory and 
anti-inflammatory cytokines into the 
network of fibrin. 21 The graduaI re­
Iease of these molecules would play a 
significant role in the self-regulation 
of inflammatory and infectious phe­
nomena within the grafted material. 
Indeed, all clinicai experiences em­
phasized that the use of PRF seems to 
reduce postoperative pain and edemas, 
and to Iimit even minor infectious phe­
nomena. The controi of inflammation 
and especially the risk of sepsis within 
a bone graft seems yet another deci­
sive reason to use PRF during bone 
grafting. 

Metronidazole could be another 
decisive surgicai adjuvant. This anti­
biotic from the nitro-5-imidazole fam­
ily is often used orally or applied 
Iocally. Incorporated into the graft 
materiai during bone graft surgery, it 
protects against the systematic perop­
erative contamination by anaerobic 
bacteria. 36 However, metronidazole 
will never replace rigorous aseptic 
conditions during the operation, com­
bined with a generaI antiseptic covering. 
This protocoi is not an antibiotherapy: 
2 mL of this 0.5% solution are con­
taining only lO mg of metronidazole, 
i.e., 1/20 of a standard 200 mg oral 
tablet. This is just enough to limit the 
contamination of the biomaterial and 
to protect the early phases of bone 
construction from infection and the re­
lated inflammatory reaction. The local 
use of this small quantity of metroni­
dazole thus enables the practitioner to 
increase the quality of maturation of 
the graft. and to reduce the risk of 

Fig. 5. Ten weeks (75 days) after surgery, a preimplant computed tomography scan showed 
that the graft seemed integrated. There was a complete radiological homogeneity between the 
grafted bone and the remaining alveolar walls. 

developing bone infection and, even­
tually, necrosis. 

The combination, within the graft, 
of these 2 adjuvants seems to increase 
the radiological and histological qual­
ity of the grafted bone tissue.23 The 
use of PRF membranes Iikewise con­
siderably improves the healing and 
maturation of soft tissue.33 In this 
sense, PRF is a healing concentrate: it 
contains, in a single usable membrane, 
most key elements of hemostasis and 
healing. 

CONCLUSION 

The use of bone substitutes during 
extensive bone grafting remains a del­
icate procedure, because of the chal­
lenge of adequate integration of the 
graft. The use of PRF during these 
interventions offers better postopera­
tive control of the surgicai site and 
seems to accelerate the integration and 
remodeling of the grafted biomaterial. 
Combined with existing maxillofacial 
implant reconstructi ve therapy, PRF 
represents a new opportunity to im­
prove grafting procedures, keeping 
in mind that it is a healing biomate­
riaI and not a "miracle" product. It 
just increases the potenti al for ther­
apeutic success when used by a 
skilled practi tioner. 
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Ehrenfest, DDS, MS, PhD. Korrespondenz an: David M. 
Dohan Ehrenfest, Abteilung fiir Biomaterialien (Department 
of Biomaterials), Institut der klinischen Wissenschaften (In­
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versity of Gothenburg), Medicinaregatan 8B, 41390 Gote­
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Die Bedeutung des Thrombozytreichen Fibrins von Chouk­
roun (PRF) und Metronizadol bei komplexen Wiederher­
stellungsbehandlungen im Oberkiefer unter Anwendung 
von Knochenallotransplantat. Teill: Ein neues Transplan­
tierungsprotokolL Teill 

ZUSAMMENFASSUNG:Weitreichende Knochengeweb­
stransplantation bleibt nach wie vor schwierig, da das trans­
plantierte Material sìch nur langsam und unter Schwierigkeiten in 
die physiologische Gesamtarchitektur eingliedert. Die neuar­
tige Verwendung von Thrombozytkonzentraten zieit darauf 
ab, diesen Integrationsprozess durch die Beschleunigung der 
Heilung von Knochengewebe und Schleimhaut zu ver­
bessern. Bei Choukrouns Thrombozytreichem Fibrin (PRF) 
handelt es sich um ein heilendes Biomaterial in einem 
Konzentrat einer einzelnen autologen Fibrinmembran, den 
meisten Thrombozyten, Leukozyten und Zytokinen aus einer 
IO mI Blutprobe ohne ktinstliche biochemische Veranderung. 
d.h. keine Antikoagulantien oder Rinderthrombin. Ob als 
komplette Membran oder in Fragmenten eingesetzt, immer 
bietet das Thrombozytreiche Fibrin einen bedeutenden 
Schutz der chirurgischen Eingriffstelle nach der Operation 
und scheint gleichzeitig die Integration sowie den Neuautbau 
des transplantierten Biomaterials zu beschleunigen. Diese 
Eigenschaften sind besonders bei Transplantierung von Ves­
tibularknochen am Alveolarkamm von groBem Vorteil. 
AuBerdem sorgt dieses Material filr ein gutes Mal3 an Zahn­
tleischreifung. Eine geringe Menge einer 0,5%-igen Metroni­
zadollosung (1 Omg) kann auBerdem eingesetzt werden, um 
das Knochentransplantat gut gegen unvermeidbare anaerobe 
bakterielle Verunreinigungen zu schtitzen. Dieser Artikel be­
schreibt eine neuartige Technik der kompletten Knochen­
transplantierung im Oberkiefer vor Implantierung mittels 
Allotranspiantat, Membranen von Choukrouns Thrombozy­
treichem Fibrin und Metronizadol. Dieser erste Teil konzentriert 
sich auf die rekonstruktive Behandlung vor Implantatsetzung 
unter Verwendung von allogenen Knochengranula. Die 
Membranen aus Thrombozytreichem Fibrin sind zum Schutz 
der chirurgischen Eingriffstelle sowie zur Beschleunigung 
des HeiIungsprozesses des Weichgewebes von besonderem 

Vorteil. Dieses Fibrin-Biomaterial bietet damit ganz neuar­
tige Optionen zur Verbesserung sowohl der Reifung der 
Knochentmnsplantate als auch des abschlieBenden asthetis­
chen Ergebnisses des Weichgewebes im das Implantat um­
lagernden Gewebe. 

SCHLUSSELWORTER: Knochentransplantat, Fibrin, gefrier­
getrocknetes Knochenallotransplantat (FDBA), Thrombozyt­
konzentrat, Thrombozytreiches Fibrin (PRF), Thrombozytreiches 
Plasma (PRP), MetronizadoI. Sinusanhebung 

AUTOR(ES): Alain Simonpieri, DDS, Marco Del Corso, 
DDS, Gilberto Sammartino, MD, PhD, David M. Dohan 
Ehrenfest, DDS, MS, PhD. Correspondencia a: David M. 
Dohan Ehrenfest, Department of Biomaterials, lnstitute for 
Clinica l Sciences, The Sahlgrenska Academy at University of 
Gothenburg, Medicinaregatan BB, 41390 Gothenburg, Swe­
den. Teléfono: 00 33 6 64 72 95 40, Correo electronico: 
LoB5@mac.com o drdohand@hotmail.com 
La relevancia de la fibrina rica en plaquetas de Choukroun 
(PRF por sus siglns en inglés) y metronidazol durante 
rehabilitaciones maxilares complejas usando un aloinjerto 
de hueso. Parte l: Un nuevo protocolo para injertos. 
Parte l 

ABSTRACTO: Los extensos injertos de hueso siguen siendo 
un procedimiento delicado, debido a la integracion lenta y 
dificultosa del material injertado en la arquitectura fisio­
logica. El uso reciente de concentrados de plaquetas trata de 
mejorar este proceso de integraci6n al acelerar la curaci6n del 
hueso y la mucosa. La fibrina rica en plaquetas de Choukroun 
(PRF por sus siglas en inglés) es un biomaterial de curaci6n 
que concentra en una sola membrana de fibrina aut6loga la 
mayoria de las plaquetas, leucocitos y citocinas de una 
recolecci6n de sangre de lO mL sin modificaci6n bioqufmica 
artificial (sin anticoagulante, sin trombina de bovinos). Ya 
sea que se use como membrana o como fragmentos, la PRF 
permite una protecci6n postoperatoria significativa del lugar 
quirurgico y parece acelerar la integraci6n y remodelacì6n del 
biomaterial injertado. Estas propiedades son particularmente 
utiles para el injerto de hueso vestibular en las crestas alveo­
lares. Ademas, proporciona una maduraci6n gingival de muy 
alta calidad. También se puede usar una pequefia cantidad de 
soluci6n de metronidazol al 0,5% (IO mg) para proporcionar 
una protecci6n eficaz del injerto de hueso contra la contami­
nacion inevitable con bacterias anaer6bicas. Este articulo 
describe una nueva técnica para el injerto de hueso maxilar 
total previo al implante usando un aloinjerto, las membranas 
de PRF de Choukroun y metronidazol. Esta primera parte se 
concentra en el tratamiento reconstructivo previo al implante 
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usando gninulos de hueso alogénico. Las membranas de PRF 
son particularmente utiles para proteger ei Iugar quirurgico y 
apoyar la curacion del tejido suave. Este biomaterial con 
fibrina representa una nueva oportunidad para mejorar la 
maduracion de los injertos de hueso y el resultado estético 
final del tejido suave periimplante. 

PALABRAS CLA VES: injerto de hueso, fibrina, aloinjerto 
de hueso congelado-desecado (FDBA por sus siglas en 
inglés), concentrado de plaquetas, fibrina rica en plaquetas 
(PRF), plasma rico en plaquetas (PRP) , metronidazol, el­
evacion del seno 

AUTOR(ES): Alain Simonpieri, Cirurgiào-Dentista, Marco 
Del Corso, Cirurgiao-Dentista, Gilberto Sammartino. Mestre 
em Odontologia, PhD, David M. Dohan Ehrenfest, Cirurgiào­
Dentista. Mestre em Ciencia, PhD. Correspondéncia para: 
David M. Dohan Ehrenfest, Department of Biomaterials, 
1nstitute for Clinical Sciences, The Sahlgrenska Academy at 
University ofGothenburg, Medicinaregatan 8B, 41390 Goth­
enburg. Sweden. Telefone: 00 33 6 64 72 95 40. e-mai!: 
LoB5@mac.com ou drdohand@hotmail.com 
A relevancÙJ. da Fibrina Rica em Plaquetas (PRF) de 
Choukroun e metronidazol durante complexas reabilitaçiJes 
maxilares usando enxerto alopltistico de osso. Parte I: um 
novo protocolo de enxertamento. Parte I 

RESUMO: O enxertamento extensivo de osso permanece um 
procedimento delicado, devido à lenta e dificil integraçao do 
material enxertado na arquitetura fisiologica. O uso recente 
de concentrados de plaquetas visa melhorar esse processo de 
integraçao acelerando a cura do osso e mucosa!. A Fibrina 
Rica em Plaquetas (PRF) de Choukroun é um biomateriai 
curativo que concentra numa unica membrana de fibrina 
autologa, sobretudo plaquetas, leuc6citos e citocinas de coleta 
de sangue de 10mL, sem modificaçào bioquimica artificial 
(sem anticoagulante, sem trombina bovina). Se usada como 
membrana ou fragmento, a PRF permite urna significativa 
proteçao pos-operatoria do local cirurgico e parece acelerar a 
integraçao e remodelaçao do biomaterial enxertado. Essas 
propriedades sao particularmente uteis para enxertamento de 
osso vestibular nos rebordos alveolares. Além disso, propor­
ciona urna qualidade muito alta de maturaçào gengiva!. Urna 
pequena quantidade de soluçao de metronidazol a 0,5% 
(lOmg) também pode ser usada para proporcionar urna pro­
teçao eficiente do enxerto osseo contra inevitavel contamina­
çào bacteriana anaerobica. Este arti go descreve urna nova 
técnica de total enxertamento de osso pré-implante maxilar 
usando enxerto a1oplastico. membranas PRF de Choukroun e 
metronidazo!. Esta prime ira parte focalizou o tratamento re­
construtivo pré-implante usando grànulos de osso alogeneico. 
As membranas PRF sao particularmente uteis para proteger o 
locai cirurgico e promover a suave cura do tecido. Este 
biomateriai de fibrina representa urna nova oportunidade de 

melhorar tanto a maturaçào de enxertos de osso quanto o 
resultado estético final do tecido mole do periimplante. 

PALA VRAS-CHAVE: enxerto osseo, enxerto aloplastico de 
osso seco por congelamento (FDBA), concentrado de plaqu­
etas, Fibrina Rica em Plaquetas (PRF), Plasma Rico em 
Plaquetas (PRP) , metronidazol, elevaçào da cavidade 

ABTOPlJ: Alain Simonpieri, ,lJ;OKTOp xHpyprHqccKoll 
CTOMaTOJJOrHH, Marco Del Corso, ,lJ;OKTOp xHpyprHqeCKOH 
CTOMaTOJIOrHH, Gilberto Sammartino, ,lJ;OKTOp Me,lJ;HIl,HHhI, 
).{OKTOp cpHJIOCOcpHH. David M. Dohan Ehrenfest, AOKTOp 
XHpyprH'IecKoH CTOMaTOJIOfHH, M3rHerp eCTeCTBeHHhlX 
HayK, J1;OKTOp cpHJIoco<lJHH. Aòpec ÒJlIl 
KoppeCnOHÒe1ltJ,UU: David M. Dohan Ehrenfest. Department 
of Biomaterials, lnstitute for Clinical Sciences, The Sahlg­
renska Academy at University of Gothenburg, Medicinarega­
tan 8B, 41390 Gothenburg, Sweden. TeJlecjJoH: 003366472 
9540. Aòpec ::JJleKmpOHHou nO'imbt: LoB5@mac.com UJlU 
drdohand@hotmail.com 
060cH06aHHoC1Ub npu./lteHCHUH 60zamolO mpoM60qu­
ma./lfu 4.Ju6puHa (PRF) no .IIf.emoòy Ulyl(.pyHa u 
,ttCmpoHUÒa30Jla npu np06eòcHuu I(.Q./IIIMCI(.CHOU 
pca6uJlumaquu ocpxncu 'Ic.mocmu c npuMCHCHUe.M 1(.0­
cmHOlO a.rulOmpaHCnJlaHmama. q'acmb I: H06btU npo­
mOl(.OJl mpaHcn.!UlHmaquu. q'acmb I 

PE3IOME. 06IIIHpHaH KOCTHaH TpaHCIIJIaHTaI(HH 
OCTat:TCH At:JIHKaTHOH IIpOIl,e,lJ;ypoH H3-3a Mt:,lJ;JIt:HHOH H 
Tpy,lJ;HOH HHTerpaIl,HH TpaHCIIJIaHT3Il,HOHHOro MaTepH3JI3 
il cpH3HOJIOfH'It:CKyIO apxHTcKTypy. BHCApHeMaH n 
nOCJIC,lJ;Hee BpCMH IIpaKTHKa HCnOJIh30BaHI1H TpOM60Il,H­
TapHOH MaCChI npt:CJIeTJ;yeT Il,CJIh yJIY'UIIHTh ,n:aHHhIH 
npOIl,t:Cc HHTCrpaIl,HH nocpelJ:CTBOM yCKOpt:HHH 
pereHepaIl,HH KOCTHOH H MblIIIe'IHOII. TKaHH. DoraTbIH 
TpOM60Il,HTaMH cpH6pHH (PRF) no IllyKpyHy no 
pereHCpaIl,HOHHblH MaTepHaJI Ha O,lJ;HHapHOH 
ayToreHHOH cpH6pHHOBOM MeM6paHe. 60JIhI1IyIO 'IaCTb 
'l'poM6oUHTOB, JIt:HKOIl,HTOB H Il,HTOKHHOB nOJIyqalQT H3 
3a6opa KpOBH 06òt:MOM IO MJI, 6C3 HCKyccTBeHHOH 
6HOXHMIPICCKOM MO,lJ;HcpHKaUHH (6C3 aHTHKoaryJIHHTa H 
6bI'Ibcro 'l'poM6HHa). 

l1cnOJIh3yeMbIH .rIIl60 B BHTJ;e MeM6paHbI. ;lH60 B BHTJ;C 
<pparMeHTOB, PRF 06eCneqHBat:T 3HaqHTeJIbHyIO 
nOCTOnepaIl,HOHHylQ 3alL(HTy 06JIaCTH OnepaIl,HH H. 
nepoHTHo, yCKopHeT HHTerpaUHIO H pecTpyKlyrpH3aIl,HIO 
TpaHCnJIaHTHpOBaHHoro MaTepH3JI3. J],3HHhIC CBOMCTB3 
oco6eHHO nOJIe3HbI TJ;JIH TpaHCnJI3HT3I~HH 

BecTH6yJIHpHOH KOCTH Ha aJlbBeOJIHpHbIe rpe6HH. DOJIee 
Toro, OH 06eCnCQHBaeT O'leHb BbIcOKoe KaQeCTBO P33­
BHTHH ,lJ;ecHt:BOH TKaHIL QT06hI 06eCnC'II1Tb 
3<p<peKTHBHyIO 3alL(HTy KOCTHoro TpaHCnJI3HT3T3 OT 
HCH36c){(Horo 3arpH3Ht:HHH aHa3po6HhIMH 6aKTepHHMH, 
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MO)KHO HCIIOJIh30BaTh Hc60JIhIIIOC KonHtlCCTBO 0,5 % 
pacTBopa MeTpoHHga30JIa (lO Mr). 

B CTaThC OIIHChIBaeTCSI HOBaSl MCTogHKa IIOJIHOH 
IIpegHMIIJIaHTaU;I1oHHoH TpaHCIIJIaHTaU;I1H nepxHcH 
'IemOCTlf c I1CITOJIh30BaHHeM anJIOTpaHCITJIaHTaTa, PRF­
MeMopaH ITO lllyKpyHy Il MerpoHII.D,a30na. B llaHHoH 
tJaCTH paccMaTpIlBacTcH rrpC1\I1MIInaHTaU;HoHHaH 
pCKoHcTpyKTHBHaH TepaITHH c I1CIIOnh30BaHHeM 
aJI.TIOreHHhIX KOCl'HhIX rpaHyJI. PRF-McM6paHhI 
oco6eHHo 3cpcpeKl'liBHhI 1\JIH 3aII\Hl'hI 06naCTlf oIIepaU;HH 
li cTHMyJIHpOBaHliH pereHcpaU;lili M5IrKlfX TKaHcH. 
D:aHHhII1: cpH6pliHOBhII1: 6HoMal'epHaJI OTKphIBacT HOBble 
B03MO)KHOCl'H KaK 1\nH ynY'IIIIeHHH pa3BHTHH KOCl'Horo 
TpaHCITJlaHTaTa, TaK H 1\.11S1 06CCIICtICHHSI KOHctIHOro 
3Cl'eTHtJeCKoro pe3yJIhl'al'a B BHge 
IIepliHMImaHTaI\HOHHhIX M5IrKHX l'KaHcH. 

KJlIfJ'IEBbIE CJlOBA: KOCTHhII1: TpaHCIInaHl'aT. CPH­
6pHH, .'IlfOcpHJIH3HpOBaHHhII1: KOCTHhII1: TpaHCITJI3Hl'aT 
(FDBA), TpOM6oU;I1TapHaSl Macca, 60ral'hlH TPOM60QH­
l'aMH cpH6pHH (PRF), 60raTaH TPoM60I\WraMH IT.lla3Ma 
(PRP), Mel'pOHH1\a30JI, cHHyc-mfcpTHHr 

YAZARLAR: Alain Simonpieri, DDS. Marco Del Corso, DDS, 
Gilbeno Sammartino, MD, PhD, David M. Dohan Ehrenfest, 
DDS. MS. PhD. YaZI§ma için: David M. Dohan Ehrenfest, 
Department ofBiomaterials, Institute for Clinical Sciences, The 
Sahlgrenska Academy at University ofGothenburg, Medicinar­
egatan 8B, 41390 Gothenburg. isveç. Telefon: 00 3366472 95 
40. E-posta: LoB5@mac.com veya drdohand@hotmail.com. 
Kemik allogreft kullanan kompleks maksiller rehabilitasyon­
Iarda Choukroun'un Plateletten Zengin Fibrini (PRF) ve met­
ronidazoL BOliim I: Yeni bir greftleme Protokolii. BOliim 1 

OZET: Biiyiìk olçiide kemik greftleme. greft materyalinin 
fizyolojik mimariye agIr ve zor entegmsyonu nedeniyle nazik 
bir prosediirdiiL Yakm geçmi§te platelet (trombosit) 
konsantrelerinin kullallImI. kemik ve mukoza iyile§mesini 
hlzlandlrmak suretiyle bu entegrasyon siirecini gel i §tirmey i 
amaçlamaktadlr. Choukroun'un Plateletten Zengin Fibrini 
(PRF), yapay biyo-mekanik degi~iklik olmadan (anti­
koagiilan veya bovin trombin olmadan) 10 mL'lik bir kan 
hasatmdan alman çogu plateleti, IOkositi ve sitokini tek bir 
otolog fibrin membranmda yogunla§tIran iyìle§tirici bir biyo­
materyaldiL Gerek membran olarak, gerekse parça olarak 
kullamldlgmda PRF, cerrahi yerinde anlamh derecede post­
operatif koruma saglamakta ve greftlenen biyo-materyalin 
entegrasyonunu ve yeniden §ekillenmesini hlzlandlrmaktadlL 
Bu nitelikler, ozellikle de alveoler krette vestibular kemik 
greftlemeye yardlmcl olur. Aynca, bu §ekilde yiiksek kaliteli 
di§ eti olgunla§masl da saglanmaktadlr. Kemik greftini kaçl­
mlmaz anaerobik bakteri kontaminasyonuna kar§l etkin bir 
§ekilde korumak için ktiçiìk miktarda 0.5% metronidazol 
soltisyonu (lO mg) da kullamlabiliL Bu çah~ma, allogreft, 
Choukroun'un PRF membranlarl ve metronidazol kullamla­
rak gerçekle§tirilen yeni bir total maksiller. implant oncesi 
kemik greftleme yontemini sunmaktadlr. Bu birinci boltim, 
allogenik kemik graniilleri kullanan implant oncesi rekon­
striìktif tedaviye odaklanmaktadlr. PRF membranlan, cerrahi 
yerini korumak ve yumu§ak dokunun iyile§mesini te§vik et­
mek açlSlndan ozellikle yararhdlf. Bu tìbrin biyo-materyali. 
hem kemik greftlerin olgunl3§maslmn ve hem de peri-implant 
yumu§ak dokunun son estetik gortintlislintin geli§tirilmesi 
açIsmdan yeni bir fmat sunmaktadlL 

ANAHTAR KELiMELER: kemik grejti, ftbrin, dondurul­
mu~ kuru kemik al/ogre/ti (FDBA), platelet konsantresi, 
Plateletten Zengin Fibrin (PRF), Plateletten Zengin Plavna 
(PRP), metronidazol, siniis kald,rma. 
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