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Healing and preservation

of the postextraction socket.
Contemporary opinions and
techniques

Mepiinyn

H amoppdenon g eatviakng axporopiog mov Aapupavet
YOPO LETA TNV EEAYMYTN £VOG d0VTIOL TTpofAnpatilel Tovg cOy-
LPOVOLG KAVIKOVG. Ot 0ALOYEG OTIC SIUOTAGELS KOL TV LOPPO-
Aovyia Tov Qatviov, ol 0moieg cVUPaivoLY 6€ TPLOJIACTUTO EMTi-
nedo, POAvouvv ce této1o Pabud dote va KobioTotol SVGKOAN
1 OTOKATAGTAGT TNG TEPLOYNG. [l To AOYO avTd GVY VA givat
OTTOPOLTITN 1 EPOPLOYN OLAOIKAC DV, PLE GKOTTH TNV Slotpnon
TOV SI0OTACEDMV TOV HETEENKTIKOV (POTVIOV.

I'a v dtetnpnon Tov OYKoLv ToV HETEEAKTIKOD PaTVIOV
KOL TNV ATOQLYN EMTAOK®V G€ OTL APOPA TNV UETEMELTO TPO-
ofetcn| amoxatdotacn, £xel mpotadel TANODPO VAIKOV Kot
TEYVIK®V. ZKOTOC NG PpAMoypaikne avackdémnong eival va,
TAPOVGLAGEL TIG IGTOAOYIKEG Kot TaH0PLGIOAOYIKEG LETAPOAEG
OV ACUPAVOVY YDpa LETA TNV EEAYMOYN EVOG OOVTION KO TIG
VILEAPYOVGES SOLVOTOTNTES Y10 SLOTPNON TNG PATVIOKNG 0KPO-
ropiog (ADA) petd v eoywyn, pe okomd v tomobétnon
EUPLTEVLATOG.

2OUQove e TNV TAELOYNQio TOV EPELVAV T dl00écTLa
LOGYEVLOTIKG VAIKE, OTMOG TO AVTOHOGYEVLOTO, TO AAAOLO-
oyevpoata (FDBA xor DFDBA), ta Eevopooyedpota Kot to
aALoTAooTIKA pooyebpoto (opo&vanatitng kot B-TCP) cou-
BaAilovv OBetikd 61N STHPNON TOV SOGTACEMY TNG AKPOAO-
Qlag o oyéon pe TNV avtopatn erovimon. Emmpdcheta, n
GVYKAELGT) TOV HOALKOD GTOMIOV TOV PeTeoKTIKOD PaTViov pe
™V T0m0BETNOoN EAeVOEPOV OVAIKOD HOGYEVUATOC 1| UNTPOG
KOAAOYOVOV €lvar Lo TEYVIKT TOV TAEOVEKTEL EVOVTL TNG OTANG
EMOVAMGCTG TOV LOAOKADV 1G6TAV, TOGO GTT| S1ATHPTCT| TOV EV-
pPOVG OGO KoL TOL VYOVGS TNG PATVIOKTG akporopiag. Térog, To
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Abstract

It is a fact that the resorption of the alveolar ridge
that occurs after the extraction of a tooth troubles
modern clinicians. The changes in the dimensions
and morphology of the socket, which take place in
a three-dimensional level, can cause complications
in the restoration of the area. So, it is often neces-
sary to implement procedures in order to preserve
the dimensions of the postextraction socket.

In order to preserve the volume of the postex-
traction socket a variety of materials and tech-
niques have been proposed. The purpose of the
present review is to discuss the histological and
pathophysiological changes that take place after
tooth extraction as well as the available techniques
and materials utilized for the preservation of the
alveolar ridge (ARP) after extraction facilitating
implant placement.

According to the majority of RCT ‘s and sys-
tematic reviews, grafting materials as autogenous
grafts, allografts (FDBA and DFDBA), xenografts,
and alloplastic grafts (hydroxyapatite and B-TCP)
can lead to a lesser reduction of the volumetric
dimension of the ridge compared to spontaneous
healing. Additionally, the occlusion of the postex-
traction socket’s orifice by placing a free gingival
graft or collagen matrix is a technique that is ad-
vantageous over spontaneous healing in preserving
both the width and height of the alveolar ridge. Fi-
nally, the use of growth factors contributes to new
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KVPLO TAEOVEKTNUO, OTO TNV (PO CVENTIKAV TOPAYOVIOV GE
GUVOLAGO LLE LOGYEVHATIKG VALKE lvat 1 pLeimon tov xpdvov
OVOLLLOVTG Y10 TNV TOTOOETNOT EUELTEVUOTOG.
SOUTEPAGUATIKG 1] SLOTHPNON TNG PATVIOKNG AKPOALOPIOG
Kpivetal amopaitnTn He TNV EPOPLOYTN TOV TOPUTAVE TEYVI-
KOV, 1310itepa 0€ TEPLOYEG He avENUEVES oo TIKES oot~
OE1C M| AVETOPKEIG S100TAGELS TNG YVAOOU.
Ileprodovroloyia Avaiexta 2014-2015, 24:25-53

A€Eg1g kherwdrd: Awtnpnon Mete€axtikod @artviov, Atotipn-
on Partviekng Akporopiog, 06TiKA Mooyevpata, Avénrtikol
[Mapdyovteg, EAevBepo Oviikd Mooysvpa, Mntpo KoAlayo-
vov, MeteEaxtikn Erovlmon

Eicaywyn

H amoppdpnon g eatviekng akporopiag, mov odnyet o
pelmon g oYKOUETPIKNG S18.6TAGNG TOL GOTVIOV, OTOTEAET
éva 1dtaitepo TpoPANpa petd TV e&oymyn £vOc dovVTion Kol
€YEl EMNTAOCELS 6TNV HETEMELTO GpTIO. 01oONTIKY amoKaTd-
otaon, elte pe ovpPartikn tpocshetikn, eite Le ELELTEVLOTOL.
Ewdwotepa pe tnv av&oavopevn {mnon twv 0d0vTIKOV ELU-
TELHATOV KOl TO. VYNAL TOc0GTA emttvyiog Tovg (95% ota 5
ypovia) (Pjetursson kot cvv. 2004), yivovtor mpoomdfeieg yio
BeATioon TV VAKOV, TNG EXPAVELNG TOV ELOVTEVUATOV OAAL
Kot S1oTNPNoNG TV HOAOK®OV KOl GKANPOV TEPLEPPVTEVLOTL-
KoV 10tV (Lang kot cvv. 2012).

Eivar yvwotd 611, 1 amoppdenon mpaypotonoteitol, 1060 6
VYog 660 Ko 6g €KPOC, 6€ TETOLO PaduUd MGTE, LETA TNV TANPN
EMOVAMGT] TOV HETEEUKTIKOD PaATVIOV, Vo Exovv yobel peydha
TUNHATO LOAOKOV Kot GKANp®V 1oTdv (Carlsson kot Persson
1967, Johnson 1969, Atwood kot vv. 1971, Araujo kot Lindhe
2005, Pietrokovski kat cuv. 2007). Yrootnpileton 6TL 1 amoppo-
QNOTM TNG PATVIOKNG aKporopiag eEeAloceTal e Tayelc puOpove
TOVG TPMTOVG 3-6 UNveg kan cuveyiletar mo apyd, epopov {ong
(Jahangiri ko ovv. 1998). Xe mporkAvikn LEAETN avapépeTan OTL,
HEGO GTOVE TPDTOVG VO WVES TO TAPELNKO TETAAO o€ petedol-
KTIKG QaTvio GKVAWV glye amoppoenBel oe kdbeto eninedo KoTd
2,2 mm kot fprokoTav aKpoppiiikOTEPE, TOV VTEPDIOL TETAAOV
(otnVv apykn edon Nrav poikotepo katd 0,3 mm) (Lindhe o
Araujo 2005). Ot Botticelli kot cuv. (2004) danictooav 4 piveg
LETA amd TV e€aymyn SOVTIAOV GE GKVAOVG, OTL 1| QOTVIOKY|
axporopia giye xAoel 6TO TOPELONKO TETAAO 76% TOVL OPYIKOV
VYous, v 610 VITEP®LO YdONKe T0 30%.

O pvOpodS ™G amoppdPnong dapépel and dropo o€ Gro-
Lo Kot amd TEPLOY O€ TEPLOYN AKOMO Kol ot 1010 dTopa
(Jahangiri ka1 ocvv. 1998). Xg pio TpOCEAT GLGTNHATIKTY
avooKonmnon, Ppednke 611 n anoppdenon oe opllovtio emi-
TEO0 NTAV LEYUADTEPT] GTOVG 6 UNVEG e Too00Td 29-63%, o¢
oyxéon pe Vv kdbetn amoppdenon mov gixe tocootd 11-22%,
EVG 01 HéEGoL Opot oto eEAunvo vtoloyiotnkav 1,2 mm 6cov
aeopd TV Kabetn kot 3,8 mm v opilovria didotact (Tan
kat ovv. 2012). oiodtepa elye avapepbel 6Tt péca ota TPd-

bone formation particularly in the initial stages of
healing, and can lead to a reduced healing time for
implant placement.

In conclusion, the preservation of the alveolar
ridge is essential with the implementation of these
techniques, especially in highly aesthetic areas or
when there are small ridge dimensions.

Analecta Periodontologica 2014-2015, 24:25-53
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Introduction

The resorption of the alveolar ridge, which leads
to a reduction in the volumetric dimension of the
socket, constitutes a particular problem after an ex-
traction of a tooth and thus affects the subsequent
highly aesthetic restoration with either conventional
prosthetics or implants. Especially with the grow-
ing demand of dental implants worldwide and their
high success rates (95% at 5 years) (Pjetursson et
al. 2004), efforts are made to improve the materi-
als, the surface of implants and also to preserve soft
and hard peri-implant tissues (Lang et al. 2012).

It is well known that resorption takes place
in the horizontal and vertical dimension, to such
an extent that, after the complete healing of the
postextraction socket, parts of soft and hard tis-
sues are lost (Carlsson and Persson 1967, Johnson
1969, Atwood et al. 1971, Araujo and Lindhe 2005,
Pietrokovski et al. 2007). It is claimed that the re-
sorption of the alveolar ridge is very fast in the first
three to six months and then continues at a slower
rate (Jahangiri et al. 1998). In a preclinical study
there was reported that in the first two months,
the buccal plate in dogs’ postextraction sockets
was resorbed in a vertical level by 2.2mm and was
apically of the palatal plate (in the initial phase,
the former was coronally by 0.3mm) (Lindhe and
Araujo 2005). Botticelli et al. (2004) showed that
four months after the extraction of teeth in dogs,
the alveolar ridge had lost in the buccal plate 76%
of its original height, while in the palatal plate
there was a 30% loss.

The rate of resorption varies from person to
person and from area to area of extraction even in
the same individuals (Jahangiri et al. 1998). In a
recent systematic review the horizontal resorption
was found to be greater six months after the ex-
traction and reached 29-63% compared to the ver-
tical resorption, which demonstrated a 11-22% loss,
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T xpovia amd v eaywyn evog dovTIoN YAvovTol HLEYPL Kot
7 mm g DYog 06TOV GTNV KAT® yvabo (2-14 mm), evd otnv
avo yvabo n peioon ovtn etvar axopo peyolvtepn (Mercier
xo Lafontant 1979). EmunpdcOeta, n peiwon tov dyovg kot
TOV EVPOVG GTNV AV® KoL TNV KAt Yvabo eoptdton amd tnv
weployn ™ e&oywyng, Kabwg kol amd to 66vTL To omoio e&d-
vetot (Pietrokovski kot Massler 1967, Schropp kot cvv. 2003,
Tan kot cvv. 2012).

AALOG £vag TOAD CNULOVTIKOG TAPAYOVTOS KOTA TNV OTOKO-
TAGTOGY] LIS TEPLOYNG UE ELPVTEVHATO ElVOL EKTOG amd TNV
TOGOHTNTA KOL 1 TOLOTNTO TOV VEOSYNUOTNGOEVTOG 06TOV. ZE
16TOAOYIKT épevva dmov e&etdctnkav 154 meproyés (82 otnv
dvo Kot 72 oty kéto yvado), ot 6moteg apEdnKoy va ETOVA®-
Bovv puokd petd amd e€oywyn, avaeépbnke 6T1 10 49,2% g
TEPLOYNG TNG e€oy®YNG avayvopiotnke @¢ «{®MTKO 0GTOVVY»
(“viable bone”) kot to 35% wg «un {wtkd 06TOVVY (“non-
viable bone”). Yyniotepa m0600Td TG de0TEPTG KT YOPiag
gupébnoav otnv Kot yvabo (38,9%) oe chykpion pe Ty ave
yvéBo (31,7%) (Kassolis kat cvv. 2010). Q¢ «LmTikd 06TOOVY
(“viable” ©j “vital bone™) opiletor To vednhaoTO 06TOVV, TOV
OTTOTEAEITOL OO LVEAD TOV 00TAOV, JIKTVMTO 0GTOVV (Woven
bone) kot mtetalddeg ooTovv (lamellar bone).

2Komdg L TNG TG PLPAMOYPOPIKNG avaoKOTNoNG etvon apyt-
K6 va. suNTNOoVV 01 16TOAOYIKEG-TABOPVGTIOAOYIKES dlepyasi-
€G, 01 0Toieg AapPavouV YdPo KATA TNV ETOVAMCT VOGS PATVI-
0V, LETA TNV e€0y®YN KOl GTN GLVEYELD VoL avoALOOHV Kat Vo,
a&ohoynBohv véeg TexVIKES, HEBODOL KAl GVYYPOVA VALKE TOV
epappolovtot e Baomn o VPNUOTO EYKVPOV EPEVVAV, GTNV
TPooTahELD SLATNPNONG TNGS PATVINKNG akporopiag (ADA) pe
OKOTO TNV AETOVPYIKN KOt OloONTIKT TEMKT OTOKOTAGTACT).

lotofoyikés-MNMaBoguoiofoyikés petaBonés
petd tnv eEaywyn evos ovtiou

Ot dadikacieg mov Aapfavouy ydpo pLetd tnv eEayoyn
€VOC doVTI0D, £youv PEAETNOEL EKTEVAC 1GTOLOYIKA, KUPI®OG
o€ (oo (Lin ka1 ovv. 1994, Cardaropoli kot ovv. 2003, Araujo
kol Lindhe 2005), aAld kot oe avOpdmovg (Amler kot Guv.
1960, Pietrokovski xou Massler 1967, Trombelli kot cvv. 2008),
elvon Tapopoleg ko akolovBovv ta €€ GTASIN KOl X POVIKES
TEPLOSOVC:
Apeca peta v eEayoyn: To poatvio mAnpodto pe aipa e&ot-
Ti0C TOL TPAVHLATIGHLOD TV OyYEIMV KOl GTNV GUVEYELD GYTLLO-
tiletar oponnyua. To TAEypa vikng mov oynuatiletal, pe
GUVEPYELD TOV OLUOTETOA®MV GTAUATOOV TNV OLOPPOYio TNG
neproyne. O Bpoppog kat n otabepdtnTo ToV Tailovv Kabopt-
OTIKO pOLO 61N dLodKAGI0 TNG ETOVAMGTG.
48-96 wpeg petd v e€aymyn: Méca 6Tic TpdTES dVO NUEPEG,
LETAVAGTEDOVV GTNV TEPLOYN OVOETEPOPIAN KOKKIOKVTTAP
KO LLOVOKVTTOPO, TO 0TOi0. GUUBAALOVY GTNV OTOUAKPLVGT
TOV wKpoPiov Kot Tov EEVeOV 6oUATOV ard TO AUOTNYLULO.
[MopdAinia, oe OAn TV wEPLoyN NG €aymyNg oynpotiletot

while on average, vertical resorption reached 1.2
mm and horizontal resorption 3.8mm at six months
(Tan et al. 2012). Previously, it had been reported
that within the first years after tooth extraction up
to 7 mm in bone height was lost in the mandible
(2-14 mm), while in the maxilla that loss was even
greater (Mercier and Lafontant 1979). Additionally,
the reduction in the height and width in the mandi-
ble and maxilla depends on the extraction area and
the extracted tooth (Pietrokovski and Massler 1967,
Schropp et al. 2003, Tan et al. 2012).

Another very important factor for restoring an
area with an implant, apart from the quantity, is the
quality of the newly formed bone. In a histological
trial where 154 sites were examined (82 in the max-
illa and 72 in the mandible), which were allowed to
heal spontaneously after extraction, it was found
that 49.2% of the area of the postextraction sockets
was identified as “viable bone” and 35% as “non-
viable bone”. The larger percentages of the latter
were found in the mandible (38.9%) compared to
the maxilla (31.7%) (Kassolis et al. 2010). “Viable”
or “vital bone” defines the newly formed bone,
meaning bone marrow, woven and lamellar bone.

The purpose of this literature review is, first to
discuss the histological-pathophysiological proc-
esses that occur during the healing of a socket after
extraction and, then to analyze and evaluate new
techniques, methods and modern materials that are
applied based on the findings of valid research, in
the effort to preserve the alveolar ridge (ARP) for
an effective and aesthetic final restoration.

Histological-Pathophysiological
Changes after Tooth Extraction

The events that take place after the extraction
of a tooth have been extensively studied histo-
logically, particularly in animals (Lin et al. 1994,
Cardaropoli et al. 2003, Araujo and Lindhe 2005),
but also in humans (Amler et al. 1960, Pietroko-
vski and Massler 1967, Trombelli et al. 2008). The
procedures are similar and follow these steps and
periods:
Directly after extraction: The socket is filled with
blood due to the injury of blood vessels and subse-
quently a clot is formed. The fibrin matrix that is
formed with the help of platelets stops the bleeding
in the area. Clot formation and its stability play an
important role in the healing process.
48-96 hours after extraction: Within the first two
days, neutrophils granulocytes and monocytes mi-
grate in the area, aiding in the removal of microbes
and foreign bodies from the clot. Meanwhile,
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KOKK1MOMG 16T0G. META T1¢ TpdTEG 96 MPEC, TO GTOUATIKO EMTL-
00 apyilel vo morlamAacialetal Kot To £va GKPO LETAKL-
veiton Tpog 1o GALo emi Tov OpopPov, e 6KOTd TN GVYKAEION
HOAIKG TOV @aTviov. X1 @don avtn apyilel n Tpocéievon
TOV 0GTEOKAOGTMV GTO ECMTEPIKE TOLYDLATO TOV TOPELOKOD
Kol YAOoo1KoH TETAAOV, TOV 00MYEl 0€ ATOPPAPN G TOV dE-
oHUO®MTOV 0GTOV.

1 efoopada petd v eaymyn: O KokKI®ING 16T6G evTomile-
To KUPI®G 6T0 aKpoppLitKo TUALLO TOL HETEEAKTIKOD QaTVIOV,
EVD 6TO LOMKOTEPO TURLLO 1] AVENUEVT] VOPAAGTIKT OpaaTNpl-
OTNTa 00N YEl 6TO GYNUOTIOUO GVVIETIKOV 16TOV. Meaeyyvua-
TIKAQ KVTTOPO, TOL EVO0ONALOD TV ayyeimVv (TEPIKOTTAPN) LETO-
VOGTEVOVV GTNV TTEPLOYT KoL LETATPETOVTAL GE 0GTEOPAAGTEG,
oynpatifovtog £T61 po LecokVTTAPLo 0VGio 6TOV TLVOUEVE TOV
@otviov (06TE0EOEC), N omola 6Tn cvvEyELn Ba evaratwOet.

3 gpoopdoeg petd v eEoyoyn: H evandBeon tov ooteo-
€1000¢ cvveyiletat 0md TOVG 06TEOPALAGTEG, EVE TAVTOYPOVO.
N evoAGT®OT Tov apyilel amd Tov Tuhuéva ToV EOTVIov Kot
katevBivetar poAkd. Tpeig efdopddeg petd tnv e&aywyn, ot
00TE0E10E1g VTEC KLWELEG ExouV evalatmbel o€ TéToo Paduo,
®ote va evTomilovtal 6T TAGYLN TOYMUOTO TOL PATVIO Kot
670 aKpOoPPLLIKO TUNUO. XTO KEVTIPIKO KOl LOMKO TPITNUdplo
VIAPYEL KOO TUKVOG GVVIETIKOG 16T0C. To emOniio cuveyi-
Cer vo molhamAacialeTort.

6 efoopdoeg petd Tnv e€aymyn: Iiveton epneavng o oynuott-
OUOG TOL VEOTAOGTOV 0GTOD OKTLVOYPOUPIKH KOl ETTAEOV TO
eMONAO EYEl KOADYEL TANPOG TO TPAVIO TOV LOUAUKDV 1IGTOV.
To peyaldtepo TR TOL PETEEAKTIKOD QATVIOV KATAAALBA-
vetal omd SIKTVMTO/AmPOo 06TOVV (Woven bone), T0 0moio 6To-
dtokd avtikabiototor amd tetalmoeg ootovv (lamellar bone).
H drodikacio Tov avacsynpaticpod propel vo dtapkEcel Héypt
Kol 4 PNVES, eV To LOAIKG AKpo TOV GaTVIOL deV TPOCEY-
viovv cuvnBmg o apykd exineda mpo g e€aymyne. Avtd
OPEIAETOL GTNV TOPOVGIO TOV 0GTEOKANGTMV GTO ECOTEPIKO
TOV 0GTIKOV TOYOUATOV AUECHS LETH TNV ££ay®YN, Ol 0TToiot
Le ™ ovveyn dpdomn Tovg Exovv Kabopicet Ta dpla TG PATVI-
KNG akporo@iag TTo akpoppllikd.

O6nyei n apeon tonoBétnon epgutelpatos oe

Biatnpnon tns akpofogias;

H dapeon tomobétnon epoutevpatog e £vo HeTeEAKTIKO
eotvio givar pua embount) uébodog amokaTdoTOoNG, 1) 0Ol
TAPOVGLALEL OPKETA TAEOVEKTNLLATA KOL Y10l TO AOYO 0VTO GO~
TéAECE Eva TEDI0 EKTEVOVG GL{TNONG T TPONYOVUEVE Y POVLAL.
Meléteg og {da kot avOpdmovg £6e1&a, 6TL 1| AUEST EULPDV-
TevoN HETA TNV e€oywyn de ovpPdaidlet Betikd otn draTrpnon
NG QOTVIOKNG 0KPOAOPiaG Kot OTL TUqpoTe 16T®V B amop-
poenBovv ctov 1o Padud dmwg e TNV AVTOLOTT ETOVAMGCT)
(Botticelli kot ovv. 2004, Araujo kot cvv. 2005).

[pdTot o1 Botticelli kat cuv. (2004), e&étacav tnv mbovo-
NTO SLOTNPNOTG TOV APYIKDV SUCTAGEMY TOV HETEENKTIKOD

granulation tissue is formed across the socket area.
After 96 hours, the epithelium begins to proliferate
with one end moving towards the other on the clot,
in order to coronally close the socket. Additionally,
the presence of osteoclasts at the internal walls of
the buccal and lingual bone wall leads to the re-
sorption of the bundle bone.

One week after extraction: The granulation tis-
sue is mainly located in the apical part of the pos-
textraction socket, while in the coronal part, the
increased fibroblast activity leads to the formation
of connective tissue. Mesenchymal cells of the vas-
cular endothelium (pericytes) migrate and convert
into osteoblasts, thereby forming a matrix (osteoid)
at the bottom of the socket, which will be mineral-
ized afterwards.

Three weeks after extraction: The deposition of
osteoid continues by osteoblasts, while its miner-
alization starts from the bottom of the socket and
continues coronally. Three weeks after the extrac-
tion, these osteoid cells have been mineralized to
such an extent as to be identified at the side walls
of the socket and at the apical third. At the central
and coronal third, there is still dense connective
tissue. The epithelium continues to proliferate.
Six weeks after extraction: The formation of
newly formed bone is radiographically visible and
the epithelium has fully covered the trauma of the
soft tissues. The biggest part of the postextraction
socket consists of woven bone, which is gradu-
ally replaced by lamellar bone. The procedure of
remodeling can last up to four months, while the
margins of the socket usually do not reach the
baseline levels before extraction. This is due to
the presence of osteoclasts at the internal part of
the bone walls from the first moments, which have
defined with their continuous action the margin of
the alveolar ridge more apically.

Does Immediate Implant Placement

Favor Ridge Preservation?

The immediate placement of an implant in an
extraction socket is a desirable restorative method
exhibiting a number of advantages, and this was
a field of extensive discussion in previous years.
Studies in animals and humans have shown that
the use of dental implants will not contribute posi-
tively in preserving the alveolar ridge and hard
tissues will be resorbed to the same extent as in
spontaneous healing (Botticelli et al. 2004, Araujo
et al. 2005).

Botticelli et al. (2004) were the first to examine
the possibility of maintaining the original dimen-
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eatviov, og avOpomovc. e 18 acbeveig tomobétnoav 21 u-
QLTEOOTA GE aVTIoTOLYO0 apOd PaTvieVv Kot 4 PURVEG PLeTd
extipnoav T1g petaforéc TV dauctdoewy TG akporopiog. To
TOPELOKO TETAAO glye andiea 56% Tov apyKoD Tov EXPOVS G
optlovtio emimedo Kot 10 VIEPDOLO eLEAViIce 30% amoppoeN-
on. Ot ovyypageic onpeimoay, 6Tt TapOHOLL ATOPPOPT|CT) TNG
QOTVIOKNG 0KpoLopiag elyov mapotnpnoet kot ot Schropp kot
ovv. (2003) og patvia Tov ETOVAGOMKAV YWPig ETEUPacN Kot
CULUTEPAVAY, OTL 1) TOTOOETNON TOV ELPVTEVUATOV OEV GVVE-
Boie otn StaTNPNON TOV GYKOV TOV HETEEAKTIKMDV QOTVIMV.

Avtictorya ot Araujo kot guv. (2005) o meipapo 6€ GKOAOVG
TOPOTNPNOAV OTL, 1] ATOPPOPNGCT| TOL UETEEAKTIKOV PATVIOV
Katoypaenke otov 1d1o Pabuo, eite tomobetnOnke dueca Eva
ELPVTEVLLO, EITE £YVE AVTOUOTN ELOVAMGT). ZNLOVTIKO EVPTLLOL
NG TOPATAVE £PELVAC NTOV 1| GTATIGTIKOG CNUAVTIKE [LEYOL-
ADTEPT ATOAELO TOV TOPELOKOD TETAAOV, GLYKPITIKG LE QTN
TOV VIEPDLIOV, [E AMOTEAEGHO 4 UNVES PETA Vo OAVEL TAV®D
amd 2 mm akpoppiikdTEPQ TOL apyKo VYOG (2,2 mm ywpic
napépupoon, 2,4 mm queon TotobETnomn ELEVTEVUATOG), YEYO-
v6g 10 6mo10 giye emonpaviel Ko 6TNV TPOonyoveEVN HEAETN
(Botticelli ka1 cvv. 2004).

O1 6V0 TOPUTAVED PEAETEG GE GVVOLOAGCUO HE LU0 OKOMLOL
LGTOMOYIKY] HEAETT €dwoay eENYNOTM GTO EPOTNUA, YLOTI M
amoppoenot petd v eEaywyn eivar LeyoldTepT GTO TOPEL-
axo6 métaro (Araujo kat Lindhe 2005). Onwg sivat yvooto,
ooteivn g pilag cvvdéetal e 10 TEPIPAAAOV 0GTOVV HEGH
TV VoV Tov Sharpey, ot omoigg 61€166VOVV GTO JEGUOMTO
octovv (bundle bone). ZOppova LE TIG EPEVVEG AVTEC, LETE TV
eEaymyn 1o deoUIdMTO 0GTOVV YAVEL TNV AETOLPYIKOTNTO TOV
KOl KOT6 GUVETELD AmoppoPdTal omd Tovg 0oTeokAdoTeG. H
TAPOVGIO, TOV SEGUOMTOD 0GTOV EIVOL LEYOADTEPT) GTO TAPEL-
0KO TETOAO TOPE GTO YAMOGIKO, KOt TOVTO 001 YEl G PEYAAD-
TEPN ATOPPOPNON AVTIGTOLYO TOV TPOGTOULKOV TETAAOL. Ot
EPEVVNTEG EMIONG TOPATNPNOAY, OTL YIVETOL KO LU0 EMTAEOV
amoppdPNoN NG EEMTEPIKNG EMPAVELLG TOV OGTIKAOV TETA-
A®V TNG OKPOAOPIAG, TNV OTOL0 ATESMGOAY GTNV AVOUTETOCT
TOV KPMUVOL KT TNV e€0ymyn, YEYOVOS TTov £xel emionpaviel
kot and aArovg epevvntég (Fickl kot cuv. 2008a, Lang kot cuv.
2012, Jung ko cvv. 2013).

To 2004 mpotdOnke o kot yoplomoincn, 6GOV apopd GTov
LPOVO TOTOOETNONG TOV ELPVTEVUATOV LETA TNV EEAYMYT TOV
dovtiov (Himmerle kot cuv. 2004):

Aueon euguteuon
Tomog I: Apeomn tomofétnon evog epputeduatog oto peteéo-
KTIKO @atvio, EVvIog 24 wpov.

lMpwun eugpurteuon

Tomoc 11: ToroBétnon mepimov 4-8 fdopddec petd v e€a-
yoy7). Ot poAokol 16Tol £(0VV KAADYEL TO LOAIKO GTOULO TOV
UETEEAKTIKOD QOTVIOV, OUMC OEV TOPAUTNPEITAL CNUAVTIKT
OTTOKOTAGTOG TOV GKANP®V 1GTMV.

sions of a postextraction socket in humans. In
18 patients, they placed 21 implants in the same
number of sockets and, four months afterwards,
they tried to assess the resorption that had taken
place. The buccal plate had lost 56% of its original
width horizontally and the palatal plate exhibited
30% resorption. The authors noted that a similar
resorption of the alveolar ridge had been observed
by Schropp et al. (2003) in sockets, which had
healed without intervention, and they concluded
that the placement of implants did not contribute
to the preservation of dimensions.

Similarly, Araujo et al. (2005), in an experiment
on dogs, reported a similar resorption of the pos-
textraction socket, both by immediately placing an
implant and by spontaneous healing. An important
finding of this trial was that the loss of the buccal
plate was statistically significantly greater than that
of palatal plate; hence, after four months, the re-
sorption was found more than 2mm more apically
than the original height (2.2mm without interven-
tion, 2.4mm with an immediate implant place-
ment), a fact that had been noticed in the previous
trial (Botticelli et al. 2004).

The above two studies in combination with a
histological research provided an explanation as to
why the resorption after extraction is greater at the
buccal plate (Araujo and Lindhe 2005). As known,
the root cementum is attached to the surrounding
bone through the Sharpey’s fibers, which penetrate
the bundle bone. After tooth extraction, the bundle
bone is not functional anymore and is therefore re-
sorbed by osteoclasts. The presence of bundle bone
is greater at the buccal plate rather than the lingual,
and this leads to a greater resorption, respectively
of the buccal plate. The authors also noticed that
there is a further resorption of the outer surface
of the bone plates, which they attributed to the
elevation of a flap during extraction, a fact also
confirmed by other researchers (Fickl et al. 2008a,
Lang et al. 2011, Jung et al. 2013).

In 2004, a classification concerning the time-
point of implant placement after tooth extraction
was proposed (Hammerle et al. 2004):

Immediate implantation
Type I: Immediate placement of an implant in a
postextraction socket within 24 hours.

Early implantation

Type 1I: Placement approximately four to eight
weeks after extraction. The soft tissues have
covered the coronal orifice of the postextraction
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Tomog I11: TomoBétnom mepinov 12-16 efdouddeg petd v e&a-
Y®YT, OTOTE KOt £YOVUE GNUOVTIKT OGTIKN TANPOOT).

Owiun eugputeuon

Tomog IV: ToroBétnon petd 1o népag 4-6 unvav, omdte Kot
VIAPYEL OLOKANPMOON TNG ETOVAMGTG TOV 0dNYEL OE OOTIKN
TANPOoN ToL peTeEoKTIOD QoTViov.

Av kat o Tomog I mapovsidlet To TAEOVEKTILOTO TOV LLEL®-
HEVOL YPOVOV OVOLOVTG, EYEL OPKETE LELOVEKTNLOTO, EVO EK
TOV OTol®V givor 1 EAAEYT LOAOKOV 16TAOV, 1) ooia KoO1oTd
TOAD SVGKOAN TNV KAALYT TOV gRPLTELHOTOC. EmmAéov, aTov
Tomo I ko Tomo 11 mbavdv eivon dvokoin N enitevén kavo-
TOMTIKNG OPYIKNG oTafepdTNnTag 0oV cLuVHOMG Ta TEAEVTOIN
3-4 axpopprlikd y1AooTd givarl ovTd ToL GLUPBAAAOVY GE VTN
v duvatdtnta (Lang kot cvv. 2012). Avtd dpmg mov givat To
KVPLOTEPO TPOPANLLa, givar 6Tt akdpa Kot ov torofetndei to
ELLPVTEVLA, OV ATOTPEMETOL O OGTIKOG OVOCYNLOUTIGLOC KO
N ATOPPOPNGT| 0T EGOTEPIKE Kot EEMTEPIKE TOYYDLOTA TOV
eatviov. 'Etol avandpevkta yavoviol KAmolo TUNIATO 16TMV
(Botticelli kou guv. 2004, Araujo kot cvv. 2005). Ao TV GAA
otov tOmo III kot tomo IV 1 avéykn yio avapovn yua to avti-
GTOL(0 YPOVIKSO Stdotno Bo 0dNyNoEL, OTmg avaeEpOnke Kot
TOPOTAV®, GE ATOPPOPOT| TNG POTVIOKNG ATOPLONG, 1| OTTOl0!
Yo Vo avTILETOTIoTEL Y petdlovton dradikacieg avénomng g
QOTVIOKNG OKPOAOPLOG.

Ba tpénel ®GTOG0 va dexbovpe, OTL 1 AULEST ELEVTELOT
TaPOVGLALEL APKETA TAEOVEKTNLLOTA, TAPE TO YEYOVOS OTL GV~
POV LLE EPEVVNTIKA dESOUEVA OEV POIVETOL VO, GUUPAAAEL GTNV
dtatnpnon g akporogioc. MeidVETOL 0 GVVOMKAC XPOVOS TNG
Oepameiog pe ELPLTEVHOTO, TPOPOVAOS TVYYAVEL LEYOADTEPNG
amodoyng amwd Tovg aobeveig Kot o TePimTOON TOL 1 AuEST
EULPVTELGT] CLVOLALETOL KO [LE amoKaTdoTOoN (e 1| YwPig AEt-
TOVPYIKN POPTIOT) EVOEYOUEVMG EVVOEITOL 1 SLATHPNOT| TOV
LOAOK®V 10TV Kot dtaitepa tng necoddvtiag ONAng, yeyovog
mov €xel onpacio oe arcOntikés meployés (Chen kat cuv. 2004,
Lang xat ovv. 2012, Vignoletti kot Sanz 2014).

Ootikd pooxelpata Kal unokatdotata yia nin-

pwon peteEaktikou patviou

To 06TIKG HOGYEVUATO AVALOYO [LE TNV TPOEAEVGT] TOVG
UTOPOVV va Stokpifovv oe:
Avtopocysopata: [Ipoépyovratl amod to 1610 dTopo,
Alropocyevpata: [Ipoépyovtal amd dSLoPOPETIKO YEVETIK
dTopo Tov 1d10v gidovg,
Eevopooyedparta: [poépyovion amd dAla iom,
AlhomrhaoTikd: XuvOetikd vakd (Kovotavtiviong 2007).

AvELoya [Le TNV OGTEOYEVETIKY TOVS 1O10TNTA, T LOGKED-
poto Stokpivovrar oe:

i. Ooteomapaymywkd: Ilepiéyovv o idl0 0GTEOYEVETIKA
KOTTOPO Kot EYOVV AUEGT dVVATOTNTA OGTIKTG 6 VVOEDT,

socket, but there is no substantial healing of the
hard tissues.

Type III: Placement approximately 12-16 weeks
after extraction, when there is significant bone
filling.

Late implantation

Type 1V: Placement after four to six months, a
complete healing and bone filling of the postex-
traction socket has taken place.

Although Type I has the advantage of the reduced
waiting time, it also shows several drawbacks, one
of which is the lack of soft tissues which makes it
very difficult to cover the implant. Furthermore, in
Type I and Type II, it might be difficult to obtain a
satisfactory primary stability and usually the im-
plant is anchored in the apical 3-4 mm (Lang et al.
2012). The main problem though is that even if the
implant is placed, bone remodeling and resorption
of the inner and outer walls of the socket are not
prevented, leading to a loss of soft and hard tissues
(Botticelli et al. 2004, Araujo and Lindhe 2005).
On the other hand, in Type III and Type IV, the
longer period might lead to an extensive resorption
of the alveolar ridge, thus requiring alveolar ridge
augmentation procedures.

However, we should accept that immediate im-
plantation has several advantages, despite the fact
that according to data it doesn’t seem to contribute
to ridge preservation. The total treatment time with
implants is reduced, it obviously acquires more ac-
ceptance by patients and in addition if immediate
implantation is combined with restoration (with or
without functional loading) it possibly favors the
preservation of the soft tissues and particularly
the interdental papilla, a fact that is important at
aesthetic areas (Chen et al. 2004, Lang et al. 2012,
Vignoletti and Sanz 2014).

Bone Grafts and Substitutes for

Postextraction Socket Filling

Bone grafts, depending on their origin, can be
classified into:
Autografts: Derived from the same individual,
Allografts: Derived from a genetically different
individual of the same species,
Xenografts: Derived from other species,
Alloplastics: Synthetic materials (Konstantinidis
2007).

Considering their biologic properties and osteo-
productive capacity, grafts are classified into:

i. Osteogenetic: They contain osteogenetic cells
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ii. Ooteoemaymywka: [epiéyovv Progvepyd popia kot emd-
YOUV T1G SLAOIKAGIEG GYNLATIGLOL 06TOD (To, frogvepyd Lopia
GUUPAALOVY GTNV KVLTTAPLKT] TPOGEALEVGT), KVTTAPIKY] TPO-
OKOAAN O Kol SL0pOPOTOINGT TV LECEYYVUOTIKMY KLTTAP®V
0€ 00TE0PALOTEC),

iii. O6TE0KE00INYNTIKA: AEITOVPYOVV GOV IKPI®LLOL Y10l VO,
avorTuyOel 0 VEOTAAGTOC 1GTOG KOl TO OYYELOKO TAEYLO GTOV
x®po kat va dnpovpyndei véo 06td amd Tovg 0oTEOPAACTEG
g mepoyng (Kovotavtvidng 2007, Goldberg kot Stevenson
1987).

Agrtovpyel 1 ¥pNoN 0GTIKOV LOGKEVUATOV KOl VITOKOTO-
otdtov OeTikd otV dtadikacio TG EMOVAOONG e GKOTO TNV
dloTnpnon TV SloeTAGEMY TOV LETEEAKTIKOV PATVIOUL?

Avuropooxeuuacta

Elvat yvoo16 011 10 00TOHOGYEOUATA ATOTEAOVY TV «YPV-
on otadepa» ylo TNV 0GTIKN avayévvnon, Kabadg dtabétovv
006TE0K0O0ONYNTIKES, OGTEOETOYOYIKES KOl OGTEOTOPAYMDYIKES
110t teg (Burchardt 1987, Misch 1997). Ot 801piec meployég
Y10 TV AW 0VTOAOYOV HOGYEVLOTOG EIVOL 1) YEVELOKT] GULL-
QLON, T0 0TMGHOYOUPLO TPIY®VO N AKOWO KOl 1) TEPLOYN Simha
otV exéuPacn mov mpaypatoroloVue. Exet opmc dvo facikd
LELOVEKTNUOTO, MG TEYVIKT: 1) OV EYOVLLE TN SVVATOTNTO AYNG
ATEPLOPLOTNG TOGOTNTAG, 1) ¥PELAlETAL Lol EXTAEOV XELPOVP-
ywn enéuPaocn. Ot Araujo ko Lindhe (2011), og xAvikn Ko
1OTOAOYIKT LEAETN GUVEKPIVAY OVTOAOYO LOGYKEVLOTO pE Ee-
vopooyevpota. To amoTteAEcUATO GYETIKH LLE TO. CVTOLOGYED-
pota £6e1Eav, 0TI TaPOTL GTO KEVTIPO TOV LETEENKTIKOD PATVIOV
oyMuoTioTnKe SIKTVOTO 06TOVV (Woven bone) Kot LOEAOS TV
00TMOV, 3 UVEG UETA TNV ELOPVTEVCT] TAPEUELVAY COUOTIOWN
LOGYEVLOTOG GTNV TEPLOYT TOV VEOTANGTOV 006T0V. EmumAiéov,
avoeépouy pLeimon Tov €0PoVg TOL TAPELAKOV TETAAOV KoL
peimon katd 25% tov YYous TG aKporLOPiaG, EVPTLOTO TToL-
POLLOLOL LLE 0L TPOT)YOVLEVT] £PEVVO. TOVG GE PATVIO TOL ETOV-
roBnkav yopic kapia enéupaocn (Leiowon 2 mm gvpovug - 30%
Kkaf’ Kyog). Ao TV GAAY, To patvio Tov deyxTNKAY T0 EEVO-
pocyxevpo Tapovsiocay kabvotepnuévn erodroon, Kabng 3
pnveg petd povo to 43% siye evaoPectiwbei oe chykpion e To
avtopdoyevpo (57%). Axoun o evdtapépovca Epgvva a&lo-
AOYNGE TNV amoppOPN O™ TNG PATVIOKNG aKpoAopias o optld-
V110 eninedo petd amd 6 pveg o€ 78 LEVTEVLOTO TOV TOTOOE-
ONKay dueca petd v eaymyn. Kotd tnv dpeon epeitevon
ota 34 epputevpato ToTodeTHONKE VTOAOYO LOGYEL LA, TO 29
EUPVTEVUATO, KOADQONKAY LOVO 0O [N OTOPPOPNGILESG LEU-
Bpdveg ko ota 15 gpgutevpata dev ypnoiponomdnke kamolo
LOGYEVHOTIKO DAKO. ZOUQ®MVA [LE TOVG EPEVVNTEG M XPNOT
OVTOLOGYEVLLOTOS YUP® A TAL ELPVTEVUOT OEV TPOGEPEPE
KOTO10 KAWVIKO TAEOVEKTNUO GE OYECT] HE TO ELPVTEVLOTO.
ov tomofeTOnKav ywpic pooyevpata (-0,8 mm peyodvtepn
amdOAELD EDPOVE) KOL TO ELPVTEVHOTO TOL KOAVQONKAV 0o
pepppavn (-0,7 mm peyoidtepn anmdiela evpovg) (Becker kot
ovv. 2002) (Tlivaxag I).

and have immediate potential of bone composi-
tion,

ii. Osteoinductive: They contain bioactive
molecules and induce bone formation (bioactive
molecules are conducive to: cell migration, cell
adhesion and differentiation of mesenchymal cells
to osteoblasts),

iii. Osteoconductive: They act as a scaffold so
that new tissue and vascular plexus can be formed
and new bone can be created by osteoblasts in the
area (Konstantinidis 2007, Goldberg and Stevenson
1987).

Does the placement of bone grafts and substi-
tutes favor the healing process, thus leading to
ridge preservation after tooth extraction?

Autografts

Autografts are considered to be the “gold stand-
ard” for bone regeneration, as they have osteocon-
ductive, osteoinductive and osteogenetic properties
(Burchardt 1987, Misch 1997). The recipient sites
available are the mandibular symphysis, the man-
dibular ramus or even the area next to the surgery.
Nevertheless, there are two disadvantages when
this technique is applied: i) it is not possible to use
unlimited amounts, ii) it requires additional sur-
gery. Araujo and Lindhe (2011), in a clinical and
histological study, compared autologous grafts
with xenografts. The results concerning autografts
showed that, although in the center of the postex-
traction socket, woven bone and bone marrow was
formed, three months after implantation, graft
particles remained in the newly formed bone area.
Furthermore, they observed a reduction in the
buccal bone width and a 25% reduction in ridge
height, findings similar to a previous trial, in which
sockets were healed without any intervention (re-
duction 2 mm in width - 30% in height). On the
other hand, the sockets that received the xenograft
showed delayed healing, since three months after
treatment, only 43% were mineralized compared
to autograft (57%). Another quite interesting trial
examined the horizontal reduction of the alveolar
ridge six months after immediate placement of
78 implants, 34 of which received an autograft,
29 were covered only with non-absorbable mem-
branes and 15 implants were healed spontaneously.
According to the researchers, placing an autograft
around implants did not offer any clinical advan-
tage, compared to implants placed without grafts
(-0.8 mm loss of width) and implants covered by
membrane (-0.7 mm loss of width) (Becker et al.
2002) (Table I).
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Affdouooxeuuata Allografts

"Eva pooyeupotikd VAKO Tov cOUQ®VO LLE EPEVVNTIKE EVPT]-
pato eLeovilel 06TE0KOO0IN YN TIKES KOl OGTEOETAYWYIKEG 101~
OTNTES, £1vo TO AOENPAUEVO KO KATEYVYUEVO AAAOLOCYEVLLAL
(freeze-dried bone allograft - FDBA). Zopoova e gpguvntikd
dedopéva 10 aparatopévo allopocsysvpa (demineralized-
DFDBA) mopéyet KMVIKQ LEYOADTEPES OVVOTOTNTEG OLOTN-
PNGNG TOL POTVIOV, OE GYECN KE TNV UN OQOAATOUEVT LOp-
01, AOY® OVASEIENC GE OVTO TOV OGTIKMOV LOPPOYEVVITIKMOV
mpoteivov (BMPs). Oa mpénet va emionpdvouple, 6TL vTapyet
dyoyvopia LETAED TV EPELVNTAOV GYETIKA LLE TO ETAYWOYIKO
SVVOUIKO TOV 0AAOLOGYEVHOTIKGOV VAIK®OV. O1 Schwartz kot
ovv. (1996) avapépovv, 6T deV LIAPYOVY GTOLYELD TOV VL ETL-
BePpardvouv v vapEn BMPs o 0ha to Sabécipa 6to gpmo-
plo apoiatopéve arrlopocsyevpato. Emmiéov vrootnpiéay,
OTL N NAKio Tov 60T Tailel HeYaAo poOLO GTNV IKOVOTNTO TOV
VAKOV Y10 0vayEVvnoT, Lo Kot 060 peyaddtepn n niwia,
T00m LIKpOTEPN M YOS TOV aAAOLOGYEVIOTOG (Schwartz kot
ovv. 1998). Ot idiot epevvnTtég TpocshETovy OTL, TO AVAYEVVNTL-
K6 duvapkod tov FDBA kot DFDBA dtogépet avarloya e tnv
Tpoédevon Toug (Tpdmela 10TdVv). ATd v GAAN ot Wood kot
Mealey (2012) peta&d T@v V0 VAKOV, 0poAATOUEVO KoL [,
dev Bpickovv peYaAeS S10popic OGOV aPopPd 6T SVVATOTNTO
vio AOA (TTivaxag I), pe to DFDBA vo vepioyvet eAappmg
ot ko’ vyog datnpnon tov patviov (DFDBA: -0,37 mm,
FDBA: -0,57 mm) kot to avtiotpopo € evpoc (DFDBA: -2,18
mm, FDBA: -2,09 mm). Exel Opog mov epeoviletonl 6tatiotikd
ONUOVTIKY S10popd €ival 6€ 1I6TOAOYIKO eMinedO, GOUPOVA [LE
TOVG epevvNTéG, Le to DFDBA va mapovsidletl kadvtepa mo-
60010 «CmTiKo® ocTov» (“vital bone”) (38% &vavtt 25%). Emi-
mpocbeta, ota eatvia Tov déxOnkav 1o DFDBA mopépevov
MYOTEPO GCOUOTION0 LOGYEVLOTIKOD VAIKOD, 19 gfdopudadeg petd
v enéppacn (8% évavtt 25%), e cuyKpiomn pe o FDBA, ka-
0MG GVUEOVA [LE TOVG GLYYPOUPELG GTO OLPAAUTOUEVO OVADEL-
KVOOVTOL Ol 0GTIKEG LOPPOYEVETIKEG TPMOTEIVEG OE LEYAAVTEPO
Babuo, odnymdvToag £Tol KOAHTEPT TOLOTNTO VEOSKNUATNGOE-
v10¢ 06100. To DFDBA ¢aivetol mmg gival 100vikOTEPO VAKO
vio AQA oty apyikn eAcn TG ETOVA®GCNG, SNUOVPYDVTOS
KATOAANAOTEPO VTOGTPOUA Y10 TN HETEMELTA ATOKATAGTOON.
[épa o yeyovdg 6TL M ypnon tov DFDBA vreptepei otn dia-
THPNOT TNG PATVIOKNG AKPOALOPING GE GVYKPLOT LE TN 1N YP1-
on pnooyevpatikov VAKov (Lekovic kat ovv. 1997,Carmagnola
kot ovv. 2003, Tasella kot cvv. 2003), GALol epevvnTég € dO-
K Tov VAKoV o€ 10 acBeveic £6e1&av, OTL 01 S1AGTAGELS OV
dtatnpovvtol oto apykd exineda (Zubillaga kot cvv. 2003).
Yuykekpipéva, mapatnpndnke anoieio 2,1-12% tov apyikod
Vyoug Kot 4-20% tov apykov ebpovg Kot emmAéov Ppébnke,
OT1 aVTO TO €100G pOGYEVUATOC Umopel va kaBvoTepfoel TV
EMOVAMGCT] TOV PATVI®V Kol VoL UV TPOowOGEL TO GYMNUATIGUO
OGTNPIKTIKOV 06T0V. Avtictorya ot lasella ko cvv. (2003) mapa-
mpnoav 01t 10 FDBA £yg1 6ToT10TIKOG oNnpoavTikd KoAdtepa
OTOTELEGLOTA GE GYECT LE TNV AVTOUOTY ETOVA®OON, LOVO

A graft material which, according to findings,
exhibits osteoconductive and osteoinductive prop-
erties is the freeze-dried bone allograft (FDBA).
According to data, the demineralized allograft
(DFDBA) offers a pronounced clinical benefit in
socket preservation compared to the non-deminer-
alized one, due to a higher concentration of bone
morphogenetic proteins (BMPs). It should be noted
that there is a controversy on the allografts’ regen-
erative potential. Schwartz et al. (1996) pointed out
that there is no evidence confirming the existence
of BMPs in all commercially available deminer-
alized allografts. Furthermore, they connected
the donor’s age with the regenerative potential of
materials (Schwartz et al. 1998). The same authors
added that the regenerative potential of FDBA and
DFDBA varies depending on their origin (tissue
bank). On the contrary, between the two materials,
demineralized or not, Wood and Mealey (2012) did
not find differences in ARP (Table I), with DFDBA
slightly prevailing in the preservation of the sock-
et’s height (DFDBA: -0.37mm, FDBA: -0.57mm)
and vice versa in range (DFDBA: -2.18mm, FDBA:
-2.09mm). Nevertheless, they reported a statistical-
ly significant difference in terms of the histologi-
cal outcome, where according to the investigators,
DFDBA showed more favorable percentages of
“vital bone” (38% vs. 25%). Furthermore, in the
sockets that received DFDBA, less graft particles
were found at 19 weeks compared to FDBA (8%
vs. 25%) while, in the demineralized one, bone
morphogenetic proteins emerged to a greater de-
gree, hence leading to a bigger resorption of the
material. DFDBA seems to be the ideal material
for ARP at the initial phase of healing, creating
a better substrate for subsequent restoration. Al-
though DFDBA seems to be more advantageous
in the preservation of the alveolar ridge compared
to non grafted areas (Lekovic et al. 1997, Carmag-
nola et al. 2003, Iasella et al. 2003), the findings
of a comparative clinical study do not support this
opinion (Zubillaga et al. 2003). Particularly, a 2.1-
12% loss of the initial height and a 4-20% loss of
the initial width were recorded as well as a de-
layed healing leading to a reduced bone formation.
Moreover, lasella et al. (2003) reported that FDBA
exhibited significantly better results than spontane-
ous healing only in preserving the ridge width (-1,2
mm vs -2,6 mm) (Table I).

Xenografts
A grafting material showing a wide literature
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OGOV apopa 6TN dtatnpnomn Tov vpovg (-1,2 mm Evavtt -2,6
mm) (ITivaxag I).

Zevouooxeuuaca

Eva pooyevpotikd vAko pe £va peydio vrofadpo Pipiio-
YPAQIKOV 0VAQOPOV TO. TEAEVTLO XpdVia, Yo TN datrpnon
NG QOTVIOKNG aKporopiag eivol To avopyavo BOE0 0GTOVV
(DBBM). Avto draBétel ooteokafodnynTikég Kot mhavdg
OGTEOETOYOYIKES 1OLOTNTEG, ERPAVILEL OL®G 1dLaiTEPA OPYOVG
PLOLOVG ATOPPOPNONG KOl AUPIAEYOUEVT] SVVATOTNTO TAPOVG
avVTIKOTAoTOOTG amd TETaA®MOEG 06ToVV (Retzepi and Donos
2010). 'Hon amd 1o 2000,00tepa amd 16TOAOYIKY £PEVVO TOV
&ywve og peteCoktikd patvia 15 acbevav pavnke 6t to DBBM
gtvar éva ProovpPatd vakd, katdAAnio yio ADA (Artzi kot
ovv. 2000). Ot idtot epeLVNTEG AVAEEPOLY, OTL KATE LEGO OpO
0 v€0G 16T0¢ amoteAovvTav and 30% copotidia Tov VAIKOD,
64% vedTA0GTO 06TOOV KOt LOAG 23% amd GVVIETIKO 1GTO.
Amd v dAAn, ot Becker kat cuv. (1998) kot Carmagnola kot
ovv. (2003) Bprrav VYNAOTEPU TOGOGTE TV GMOUATIOIMY TOV
DBBM «o1 peyalhteprn mopovsio. GUVOETIKOD 1GTOV GTO Ké-
VIPO TNG TEPLOYNG TNG ELPVTEVONC. ZVYyKeKkpLpéEva To 40% tov
DBBM ntav og emaen| pe 06100V, v 60 38% NG mepLoyNg
TAMp®oNG PpédnKay KOKKIO LOGYEVUATOC TEPLYOPUKMOUEVD,
and ovvdeTikd 1616 (Carmagnola kot ovv. 2003). Xvunepa-
OLOTIKA Ol EpeVVNTEG dNAwaay, 0Tt e TN xpnon tov DBBM
KAMViKd dnpiovpyeital EuVOTKO VITOGTPMLA Y10 TNV ToToHETNON
EULPVTEVUATOG.

Mertayevéotepa, vrootnpiydnke 6t to DBBM eiye mold ko~
AOTEPO. OTOTELEGLLOTO ATTO TNV ALTOULOTY] ETOVAMGT] EVOG POT-
viov, av kot TANpNG Statrpnomn dev enetevydn (Nevins Kot cov.
2006, Fickl kot ovv. 2008a). Zvykekpipéva ot Fickl kat cov.
(2008a) avagépouvv 011, 4 pveg Petd TV e€orywyn|, To patvia
oL dEYTNKOV TO LOGYKELLE Exocav 1,4 mm mopelakod 06TOV,
0€ GUYKPLON HE TNV AVTOHOTN ETOVAWOGON, O6TTOL YaONnKaV 2,2
mm ([Tivakag IT). Ot idio1 vrooTHPLEQY, OTL VTN 1) ATOAELD
tov 1,4 mm (n onoio pwopel vo 0PeILETOL GE ATMAELL LOAAUKDV
16TMOV) umopel vo amopevybet pe v 1omofétnomn evog eAgL-
Bepov OVALKOD LOGYEVIATOG GTO HVALKO GTOLLO TOL (POTVIOV.
Toviovv Eava, 6TL TANP1NG SLaTHPNCT TOV SUCTAGEDY TOV
petegakticod gatviov dev givar dvvarr|. Evvoikdtepa amote-
AECLOTO OVOPEPOVTOL GE 10, KAVIKT £pEVVO, GTNV OOl OEV
Bpédnke pelwon Tov VYoLE TG PATVIOKNG akporoiag (Omm)
pe Vv e@appoyn topdpolov tpwtokdéArov (Jung et al. 2013).

210, TAOIG10, IGTOAOYIKNG EPEVVOG, LOTOLOPPOUETPIKEG OLVOL-
AOoeLg £de1&ay, OTL 0TIC TTEPLOYES OOV ToTobeTONnKe DBBM
nepinov 10 60-80% Tov Patviov kataiapfdvovtay ond avop-
YOVO 0GTOVV, EVA 0€ KAVEVA GATVIO SV amoppoenOnkKe oro-
KANPO TO LOGYEVHOTIKO VAIKO, kaOmg Ppédnke éva 12% vmo-
AEUUOTIKOV COUOTIIIMV TOV LOGYKELUOTIKOV VAKOV (Araujo
kot ovv. 2008). AkoAovBmg ot 18101 EpeLVNTEG ETECHLLOVALY,
0Tl amd 10 avOpyovo 05ToLV T0 60% NTAV TETAALDIES EVED TO
15% mov avayvopictnke ®g SIKTV®TO (Woven), EVOEYETL VoL

background for the preservation of the postextrac-
tion socket dimensions is deproteinized bovine
bone mineral (DBBM). It has demonstrated osteo-
conductive and probably osteoinductive proper-
ties, but also presents slow resorption rates of the
material and a delayed and limited formation of
lamellar bone (Retzepi and Donos 2010). In a histo-
logical study that was performed in postextraction
sockets in 15 patients, DBBM was recorded as a
biocompatible material, suitable for ARP (Artzi et
al. 2000). They reported that, on average the new
tissue consisted of 30% residual graft particles,
64% newly formed bone and only 23% connec-
tive tissue. On the other hand, Becker et al. (1998)
and Carmagnola et al. (2003) found high rates of
DBBM particles and a more pronounced concen-
tration of connective tissue in the center of the im-
plantation area. Specifically, only 40% of DBBM
was in contact with the bone, while in 38% of the
filling area, residual grafting particles surrounded
by connective tissue were found (Carmagnola et
al. 2003). Furthermore, the authors reported that
DBBM application clinically can lead to an ad-
equate bone quantity and quality suitable for im-
plant placement.

SUbsequently more favorable results were dem-
onstrated with the use of DBBM in comparison to
spontaneous socket healing, although no complete
preservation was achieved (Nevins et al. 2000,
Fickl et al. 2008a). More specifically, Fickl et al.
(2008a) observed that four months after the extrac-
tion, the sockets receiving the graft lost 1.4mm
of buccal bone, compared to unassisted healing,
where 2.2mm were lost (Table IT). The authors
suggested that the 1.4 mm loss (which may be due
to soft tissue loss) can be avoided by placing a free
gingival graft on the coronal orifice of the socket.
They also pointed out that the complete preserva-
tion of the dimensions of the postextraction socket
was not possible. Better results were reported in a
clinical study where no reduction of the alveolar
ridge height (Omm) was observed by applying a
similar protocol (Jung et al. 2013).

In a histological study, the histomorphometric
analysis showed that, in areas where DBBM was
placed, approximately 60-80% of the socket was
occupied by the anorganic bone, while no socket
demonstrated a complete resorption of the graft
material, since 12% residual graft particles were
found (Araujo et al. 2008). Moreover, the authors
observed 60% newly formed lamellar and 15% wo-
ven bone, which according to their statement may
be resorbed after six months (Araujo and Lindhe
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amoppoen0el petd tovg 6 punveg (Araujo ko Lindhe 2009). Xtic
TePLoyEG 6oL TonobeTiOnke DBBM poAig 1o 12% tov 6yKoL
TOV HOMKOV TUNHATOG AmoppopnOnke, dtapopd Tov kaToypd-
PNKE WG OTATIGTIKA OTLLOVTIKY), GE GVYKPLOT] LLE TV OVTOLOTN
enovAmon (ITivaxog I). MdAiota o€ £vav amd Tovg TEVTE OKV-
AOVG TTOV XPNOHLOTOMONKAY, TO POTVIO S10TNPNCE TIG OPYIKES
TOV Ol0LGTAGELC.

Ao To TOpATAVE SOTIGTOVETAL, OTL £Vo 0 dVVaATO oNULEio
KOTA TNV ¥p1omn Tov BOEOV avopyovoL EEVOLLOGYEVILOTOG Eivat
N TOPAUOVT GTO UETEEOKTIKO POUTVIO VITOAELLOTIKOV COLLO-
T13iv Tov VAIKOV. 'Exovv avaeepbel mepuntdoels, 6Tig omoieg
10 Bocto Egvopdoyevpa Tapépeve otn Béon epeivteELONG OO
6 £émg 42 pnveg (Clergeau kot ovv. 1996, Skoglund kot cuv.
1997). Kdatt 11010, 00.0mG, BETEL 0 KIVOULVO TNV 0GTEOEVE®-
UAT®ON TOV 000VTIKOV ELPVTEVUATOV KO Y10, TO AOYO QVTO
gtvar avaykoaio 1 dieEayoyn teplocdTEPOV UELETOV OV Oa
Tpocdopilovv 11 cupmepLpopd Tov VAKov. EEGAlov, N emt-
Bpaduvopevn eToVA®GOT LE TaL EEVOROGYEVLOTA £XEL 0m0d00ET
GTO YEYOVOG, 0Tl KATOL0 0O TO GOUATION TOV LOGYEVUOTOG
VEKPOVOVTOL KOTA TNV apyikn edon, e€attiog tg dpaong
TOV 0GTEOKANGTOV, i dtodikacio Tov ovopdletor “surface
cleaning” (Araujo kot Lindhe 2011). Mg v napoandve Siadt-
Kacio propel pHev vo TpoeTolAleToOL 1 TEPLOYN Y10 VO GO~
T16tel VEO 06TOVV, YpetdleTal Op®G TEPLGGOTEPOS Y POVOGS Yia
TNV OVTIKATAGTOGT) TOV LOGYEVUATOS He VEO 06ToVV. OAeg ot
TOPOTAVED TOPATNPNOELS, COLPOVO TAVTA LLE TOVG EPEVVNTEG,
delyvouv O6TL To EEVOUOGYEVIO dEV GLUUETEYEL fLOAOYIKA GTO
CYMUOTIOUO CKANPAOV 16TAOV, AAAG AEITTOVPYEL KUPIOS MG 1KPi-
OO Y10, TNV OOGTNH ETOVAWDGCT TOV IGTMV.

AdAfdonAagrtika

v kaTnyopio TOV OALOTAAGTIKMOY LOGYKEVUAT®V EVIAC-
coVTOL S1APOopa GVVOETIKA VAIKA OTMOC TO B-OOGPOPIKO TPLo-
oféotio (B-TCP), n Broevepydg Varog kKot 0 GVVOETIKOS LOpO-
&vamatitng. To B-ewoeopikd tpracPéotio (B-TCP) ypnoipo-
TOLELTAL EVPEMG MG VAIKO - LETOPOPENS Propopimv Kot GALOV
ovo1dv. ‘Exet avagepbei amd moldovg epeuvntéc, 011 dtabétel
00TE0KAH0OMYNTIKESG IOIOTNTEG, KOL Y10 TO AOYO QLT Pmopei vol
ypnotponombei oto mhaicio tng ADA (Brkovie kot cuv. 2008,
Mardas kot ovv. 2010). Ot amdyelg ORLMG Yol TV OTOTEAEGLO-
Tiké6TNTO TOV SloTavTal, Kabmg kdmolol vrootnpilovv 6Tl 0
TavG PLOUOS ATOPPOPNGNG TOL OV EVVOEL TNV OAOKANP®GT
™G avamlaong g akporopiog (Breibart kol cvv. 1995), evd
aArotl Tovilovuv OTL TO VAIKO avTd OmopPOoPATL GE KATAAANAO
xPOVO Y10 VO, SLATNPNGEL TO EVPOG TNG PATVIOKNG AKPOLOPING
o€ T0c0oTh PPt kKon 91% o€ oYEoN LLE TIG OPYIKES LETPNGELS
6 unveg petd (Horowitz kot ovv. 2009). Ot Jung kot ouv. (2013)
0€ CLYKPITIKN LEAETN TOVG VITOGTNPIloVY TNV TPOTN AToYN
KOl OVOQPEPOVV LELOVEKTIKA OTOTEAECUOTO, GE GYECT LE TNV
amA) emovAmaon evog petegoktikov gatviov (Ilivakag ). Zv-
YKEKPUEVA SIEMIOTOOAV PETA OO EPOPLLOYT TOV VAKOD 0LTOD
anoieo 2,0 mm mopelakod etdAov (20% Tov apytkod VYovg),

2009). In areas where DBBM was applied, only
12% of the volume of coronal part was resorbed,
a statistically significant difference compared to
spontaneous healing (Table I).

Summarizing the above findings, the remaining
of residual particles of the material in the postex-
traction socket is interpreted as a limitation in
the utilization of the anorganic bovine xenograft.
There are reports indicating that bovine xenograft
particles were found in the implantation area six
to 42 months after grafting (Clergeau et al. 1996,
Skoglund et al. 1997). In this context, that could
jeopardize the osseointegration of dental implants
placed into grafted areas, and taking this into ac-
count more studies should be conducted in order to
determine the behavior of the material. Of course,
the delayed healing of xenografts has been attrib-
uted to the fact that some of the graft particles are
cleaned by osteoclasts during the initial phase, as
part of a process called “surface cleaning” (Araujo
and Lindhe 2011). Despite the fact that with the
above procedure the area is prepared, so that new
bone is formed, it seems that the replacement of the
graft with newly formed bone is seriously delayed.
All of the above findings suggest that the xenograft
does not fully participate in the formation of hard
tissue, but functions primarily as a scaffold for the
proper healing of tissues.

Alloplastic synthetic grafts

In the category of alloplastic grafts, various
synthetic materials, such as B-tricalcium phosphate
(B-TCP), bioactive glass and synthetic hydroxyapa-
tite, are included. B-tricalcium phosphate (B-TCP)
is widely used as a material-carrier of biomolecules
and other substances. It has been reported that it
has osteoconductive properties, hence it can be
used in ARP (Brkovic et al. 2008, Mardas et al.
2010). However, there seems to be a controversy
regarding its effectiveness, with some authors ar-
guing that its rapid resorption rate does not favor
the complete regeneration of the ridge (Breibart et
al. 1995), while others suggest that this material is
resorbed in an appropriate period of time for the
preservation of the alveolar ridge width (91% af-
ter six months) (Horowitz et al. 2009). Jung et al.
(2013), in a comparative study, supported the first
opinion and suggested that B-TCP has disadvanta-
geous results compared to the spontaneous healing
of a postextraction socket (Table I). More specifi-
cally, they found a 2.0 mm loss of the buccal plate
(20% of the original height) after application of
this material, while the respective outcome in the
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EVO M opdda eELEyyov gixe poig 0,5 mm anmielo. Emmpoche-
T0l, OTO TACIGLOL [LOG IGTOAOYIKNG LEAETNG PpEdnKe GTATIOTIKA
OMNUOVTIKY] dlopopd OGOV 0POPE GT TOGOTNTO TOV VEOTAM-
6710V 0070V 8 gfdopddeg petd v eEaywyn, petad tov B-TCP
KOl TNG OVTOUATNG ETOVAMONG, TOVILOVTOG £TG1 01 EPEVVNTES
TOG TO TPDTO LAKO OVOUEVETOL VO 0dNYNGEL 6 KaBvuoTepn-
HEVT ETOVAMGCN KO LIKPOTEPT] TOGOTNTO VEOTYNUATNGOHEVTOG
0010V ([Tivakag 1) (Hong kat ovv. 2014). opnepacuatiKd, to
B-TCP @aivetar 011 dev £xel OeTikn enidpaon otn ADA kot yio
70 AOY0 AVTO GLVICTATOL 1 EPAPHOYT] TOV KVUPIMOS G LAIKOD
LETOPOPEN GAADY OVGLODV.

Ao TV dAAN 0 vdpo&vamatitng ivar To KVPLOTEPO AVOPYOL-
VO GVGTATIKO TNG POTVINKTS amdPLong (80-90%) kot StotiBeTon
Kol 68 GLVOETIKY LOPOT MG LOGYEVLLO, GE L0 TPOGTADELD VO,
AEITOVPYNOEL 0GTEOKODOINYNTIKA KAl VoL EVIGYVGEL TNV UETE-
Eaxtikn emovAmo. ‘Exet avagepOel, 6Tt dtatnpei TV patviokn
aKpoAoia Kot dSNULOVPYEL TOGOGTA «{MTIKOV 0GTOV» GE TO-
popota emimeda pe 10 EEVOLOOYEVILA, EVD TO VITOAEULULOTIKA
copotidln Tov vopoLvamatitn TAPAUEVOLY GE KPOTEPQ TTO-
0606716 and 61t 1o DBBM (13% évovtt 20%) (Gholami kot cov.
2012). Avtibeta, and tovg Brunel kot ovv. (2001) avagpépbnke
OTPOPAETTN OGTIKT OTOPPOPNGN KOl ATOIOUNGT TOV VIPOEL-
amotitn oe KAMviKY épevva og 14 acbeveic. [evikmg, vmdpyovv
MYEG OPYOVOUEVEG EPEVVEG YOP® OO 0LTO TO VAIKO 6T ADA
Kol yU avtd npénet va e&etocbel og peyalvtepo Pabog 1 dv-
vatoTNTo ToV GLVOETIKOV VOpoLLaTaTiTN VA X pMoLoTomOel
VPEMC GTNV KoOMpeptvi KAVIKN Tpdén, ™G LAKO yio TV To-
moBETnon Tov € peTeEaKTIKA QoTVia.

IIpdécpata n ypnomn €vog vEOL GUGTNUOTOS TOV TEPLEYEL
vopo&varatitn (HA) kot TCP (Straumann Bone Ceramic®) pe
KOPLOL OTNTO TV 0pYN ATOPPOPNGT) TOV VAIKOV, £0€1EE KAmOL0L
Oetikd otoryela otnv mpoomdbeia yio ADA (Mardas ko Guv.
2010, Lindhe kot ovv. 2013). O1 Mardas kot cuv. (2010) £dei&av
OTL poAg 1,1 mm mapeloyAwooikng Sdotoong yobnkay e to
HA/TCP, og o0ykpion pe tmv opdda mov 6éxOnke DBBM, 1
omoia &yace 2,1 mm (IMivakog I). Avtictoyo svpripata avapép-
Onkav amd tovg Lindhe kat ovv. (2013), o1 omoiot mapotpnooy
011 otovg 2 pniveg 10 40% tov patviov gixe TAnpwOel pe véo
0GTOVV, EVPNLLO GE CLUEMOVIN LLE TPOYEVEGTEPT] EPEVLVA TOVG,
omov ypnoponoincav DBBM (Araujo ko Lindhe 2008).

Mio wpdo@OTY] CLOTNUOTIKY OVOGKOTNGN KOl LETO-
avadlvon a&loldynoe Tic SuvatdTNTEG SLUPOPOV LOCYEVHLOTL-
KOV VMKOV, KOOGS Kot TV ENXIOPOoT GYETIKOV TOPAYOVI®V
(avamétaon kpnuvov, xpnon Heuppavav, £i60g LooyEDUATOG)
oTnV entvyio g Bepamevtikng EkPacng, yio SloTpnon Tov
O6yKov Tov pete&axtikod eatviov. Bpébnke 6t o1 teyviKég
TAPOCNG TOV PATVIOV [E dLAPOopPa LAMKA 001YoOV o€ eAT-
TOON TNG OCTIKNG OTOPPOPNONG GLYKPITIKE LLE TNV CLTOLOTT
emovAmaon. [To avolvtikd n peta-avdivon £0e1&e LKpOTEPT
pelmon g mapeloyYAOookNG dtdotaong, katd 1,89 mm (95%
CI: 1,41-2,36) evo avtiotoryo o€ KA0eTO €MiMEdO TO KAVIKO
amotélecpa oy peimon katd 2,07 mm (95% CI: 1,03-3,12)

control group was 0.5mm. In a histological study, a
statistical difference in the amount of newly formed
bone 8 weeks after extraction between the B-TCP
and unassisted healing was found, claiming that
the former is expected to lead to delayed healing
and smaller amount of newly formed bone (Table
I) (Hong et al. 2014). In conclusion, B-TCP does
not seem to have a positive effect on ARP, thus it
is suggested that it should be applied mainly as a
carrier for other substances.

On the other hand, hydroxyapatite is a mineral
substitute that is contained in the physiological al-
veolar ridge bone (80-90%) and is available in a
synthetic form as a graft, showing osteoconductive
properties. It has been reported that it can lead to a
ridge preservation and also to “vital bone” formation
at levels similar to those of a xenograft, while the
residual graft particles of the material were found to
remain in smaller quantities than the DBBM (13%
versus 20%) (Gholami et al. 2012). On the contrary,
Brunel et al. (2001) reported unexpected bone re-
sorption and degradation of hydroxyapatite in a
clinical study. Summarizing the above it should be
recognized that, there is insufficient evidence sup-
porting the effectiveness of this material in ARP
and therefore it is recommended to be utilized in
daily clinical practice with caution.

Recently, a new system combining hydroxyapa-
tite (HA) with B-TCP (Straumann Bone Ceramic®)
was utilized for ARP. The main characteristic of
the material is supposed to be its slow resorption
rate (Mardas et al. 2010, Lindhe et al. 2013). In a
clinical study it was demonstrated that only 1.lmm
of buccal-lingual dimension was lost with HA/TCP
compared to the group that received DBBM, which
lost 2.1mm (Table I). Similar findings were report-
ed by Lindhe et al. (2013), who observed that, at
two months, 40% of the socket was filled with new
bone, in agreement with a previous trial in which
they used DBBM (Araujo and Lindhe 2008).

A recent systematic review and meta-analysis
was conducted to evaluate the potential of various
grafting materials in postextraction socket pres-
ervation and also the influence of relevant factors
(flap elevation, use of membranes, graft type) in
the therapeutic outcome. It was found that socket
filling with different materials leads to a reduc-
tion in bone resorption compared to spontaneous
healing. Specifically, the meta-analysis revealed
a lower reduction of the bucco-lingual dimension
by 1.89 mm (95% CI: 1.41-2.36) and respectively a
lower bone loss by 2.07 mm (95% CI: 1.03 to 3.12)
at the vertical level mid-buccally. The correspond-
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ka0’ Hyog 6to uécov mapetaxd kat 1,18 mm (CI: 0,17-2,19) oo
LEGOV YAMOGTKA, S10pOPEG GTATIOTIKA CNULAVTIKEG (O€ emimedo
p<.001-.022), og oéon e o paTvic Tov dev dEYONKAV LoGyED-
pata. Emnpocheta n otatiotikny avaivon, o€ 6Tl apopd TV
enidpaon T@V GALOV TopayOVI®OV (VTOOUAS®V) UTOKAAVE,
OTL M €QOPUOYN EEVOLOGYEVUATOV KOl OAAOLOGYEVULATOV, M
OVOTETOOT KPTUVOL KOOMG Kal 1) xpNon LEUPpavAOY EuvoovV
10 BepamevuTikd anotérecpa Katd Tig dadikacisg yio ADA
(Avila-Ortiz ko1 cvv. 2014).

Euvoei n guykifeion tou otopiou tou (patviou pe
xphon pooxeupdtwyv pafakwv 1oty tnv Siath-
PNON tns oyKopetpikns Bidotaons;

TonoBétnon efeuBepou ounikoU pooxelatos

Mua véa TpoGEyyiomn o SloTpNon TG GUTVIOKNS 0KPOAO-
@log amoTeEAEL 1 GLUTANPOUOTIKT TOTOOETNON EVOG EAEVOEPOL
ovAkoV pooyevpatog (Free Gingival Graft - FGG) oto polko
oTOH0 TOV PETEEOKTIKOD PATVIOL HETA TNV TANPWOT| LLE LO-
GYEVLLO, LE OKOTTO TNV ATOPLYN ATMAELOS LOGYEVUATIKOD VAL
KOU KOTA TNV TEPT0d0 avapovig Yo emovrAwmon. Ot Karaca kot
ovv. (2015) o€ puo oA TpdSPATN dNUOGIELGT| TOVG EMLYEIPT-
o0V Vo, OL0TPHGOVY TOV OYKO TOV QATVIO [LE TN XpNon eAeD-
0epov OLAKOV HOGYEVUATOC KOl 0ELOAOYNGOV TIG SLOGTACELS
NG KPOAOPIOG e EPOPLOYN OEOVIKNG TOLOYPAPIOG KMVIKNG
déoung (ITivaxag I1). Ta amoteléopata nTov ToAD evOappvvTi-
K6 3 pveg petd v e&aymyn, 06OV apopd 6N SLOTHPNCT TOV
VYoug aALG Oyl KO TOV EVPOVE TNG PATVIOKNG 0OKPOAOPLOG.
Yto mhaiota piog AAANG €pevvag TopatnpnOnke, 6t N ¥pnon
DBBM cuvdvactikd pe FGG 0dMynoce 6€ GTATIGTIKOG G0~
VTIKG KOADTEPO OTOTELEGUOTO, GE GVYKPLOT LE TNV TOTOOETN -
on povo B-TCP 1660 o€ kGbet0 660 Kol 68 0p1LOVTIO EMIMESO
(Jung ko1 cvv. 2013).

O Fickl kot cuv. (2008b), xpnoiponoincoy TEpATKO [Lo-
VIELO GKOAWV Y10, VO, EAEYEOLV TNV ATOTEAEGUOTIKOTITO TOV
elevbepov ovhkov pooyevpatos (FGG) (IMivaxag IT). Zuvékpt-
vawv, Aowdév 1o DBBM+FGG pe to DBBM pévo, kot damicto-
oav, 4 Uveg petd T1g e£0ywyES, TMG TO TPMTO VIEPTEPOVCE
1660, OGOV aPOpE 6T SATPNON TOL VYOLS TOV TOPELCKOD
netdlov (2,8 mm gvovtt -3,3 mm), 6GO KOl TOV VPOV TNG
akporopiog (4,8 mm évavtt 4,4 mm), StoupopEg OULMS Ot 0TToi-
€G 0ev Ppébnkayv otatiotikd onpoavtikés. Me Bdon to evpnpa
avtd o1 GVYYPAPElS EmecNOvVaY, OTL 1 eMTPdGOeTn TOTOOETN-
on eAgvbepov OVAIKOD HOCYEVUATOG GTO PeTeEOKTIKO PaTVio
deV EMPEPEL OMLOVTIKT] PEATIOOT 0T GLVOAMKT SLOTHPNGT TOV
OYKOL TNG PATVIOKNG 0KpoAopiag. EmmAéov cupminpwacay, 6Tt
N dpdon Tov FGG pmopel va amoPei meplocdTEPO EVEPYETIK,
€0v amopevyOel  avaméTocT Kpnuvov, 1 omoia odnyel oe me-
poTEP® OmoppdPN T TOL TaPELKOD TETAAOV (Carmagnola ko
ovv. 2003, Fickl kot ovv. 2008b, Serino kot cuv. 2008).

KXeivovtog to 0épua tng xpnomng tov erehiepov ovAKOD

ing clinical outcome mid-lingually was 1.18 mm
(CI: 0.17-2.19), these differences being statistically
significant (p <.001-.022). In addition, subgroups
analysis revealed that the application of allografts
and xenografts, flap elevation and the use of mem-
branes favor the therapeutic outcome during ARP
(Avila-Ortiz et al. 2014).

Does the Socket-sealing by using soft
tissue grafts promote the preserva-
tion of the volumetric dimension?

Free gingival graft

A new approach to the preservation of the alveo-
lar ridge constitutes the additional placement of a
free gingival graft (FGG) for socket sealing after
placing the filler, in order to avoid loss of graft
material during the healing period. Karaca et al.
(2015), in a very the recent publication (Table II),
attempted to preserve the socket’s volume using a
free gingival graft and assessed the ridge’s dimen-
sions with the use of a CBCT. The results were
very encouraging at three months regarding the
preservation of the alveolar ridge’s height, but not
the width. In another trial there was observed that
the use of DBBM combined with FGG resulted in a
statistically significantly better outcome compared
to B-TCP both in the horizontal and vertical level
(Jung et al. 2013).

Fickl et al. (2008b), in a dog experiment model,
tested the efficiency of FGG (Table II). They com-
pared DBBM+FGG to DBBM alone and found that
the former performed better four months after the
extractions both in terms of the preservation of the
buccal plate’s height (-2.8 mm vs. -3.3 mm) and
the ridge’s width (4.8 mm vs.4.4mm), the meas-
urements not considered statistically significant.
Based on this finding, the authors stated that the
additional placement of a free gingival graft for the
occlusion of the postextraction socket did not pro-
vide significant improvement in the preservation of
the alveolar ridge’s dimensions. Conclusively, they
added that the effect of FGG can be more beneficial
if the elevation of a flap is avoided, which leads to
further resorption of the buccal plate (Carmagnola
et al. 2003, Serino et al. 2008).

Finally, findings considering the use of a free
gingival graft for the occlusion of the socket’s
orifice suggest that, during healing, the changes in
soft tissue might not follow the changes in hard
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LOGYEVUATOG Y10L GVYKAELGT) TOV GTOUIOV TOV PATVIOL 0O TO
GUVOLO TOV HEAETOV SLOPAIVETAL, OTL KATA TNV EMOVAMGT, L~
Bavmg o1 aAlayég 6TOVG LOANKOVS 1GTOVG, VO UV akohovBohv
TG LETOPOAEG TOV GKANPOV 1GTAV, [LE OTOTEAEGLO 1] GUVOAL-
KN d1doTooT TG aKporlopiag vo un eanpedletal oNUOVTIKA,
TEPQ OO TO YEYOVOS TNG KOADTEPNC SLATPNONG TOV OGTIKOV
LOGYEVIATOSC GTOV YDPO. ZOUTANPOUOTIKE Kot pe BAoT TOV
KpO apBpd PeAeTdV mOL dlEPEHVNGAV TPOG TO TAPOHV TNV
TEYVIKN ovTn Bepovyle, 0Tt Ta gToryela dev gival emapkn yio
deaymyn counepocpdtov Kot Bo Tpénel vo oedGTOVY
pebodoroyikd epmeploTaTOUEVES LEAETEG e PEYOADTEPT O1-
apxeto TapokolovOnong, £tol ®ote vo a&loloynbei n amote-
AEGLOTIKOTNTA TNG.

TonoBérnon Mntpas KoAdaydvou

Mia véa teyvikn, 1 omoia ta tedevtaio xpovio £xet dei-
&gl evBappuVTIKG OTOTELEGULATO, WOIMG GTNV ETOVAMGT TOV
LOAQKOV 16TOV, ival 1 ToroBétnon unTpog KoAAaydvou
(Mucograft, Geistlich Pharma AG, Wolhusen, Switzerland®)
6T0 HOMKS AKPO TOV LETEENKTIKOD (pOTVIOV, LETE TNV TANPOOT)
TOV TEAELTAIOV UE LOGYEVUATIKO VAIKO. H pTpa koAlayovou
amoteheitan and koAlayoévo tomov I ko I pe un otavpoet-
deig deopotg (cross-linking) kot givat yoipetog Tpoélevong.
Me 10 VAMKO avTo avoeépbnke evicyvon g emoA®OoNG Kotd
TNV YEPOVPYIKT| AVIIHETOTLIOT] VPILNCEWV TOV 0VAW®V, KaOMG
Kol aOENGT TOV EVPOVG TOV KEPATWVOTOMUEVOV 16TOV (Jung
Kol ovv. 2013). Avo and TI¢ TPONYOVHUEVES OLADES EPEVVITMOV
(Jung kot ovv. 2013 ko Schneider kot cuv. 2014) exedioéov va
dlEPEVVNHGOLY T0 Katd TOoov 1 xpron Tov Mucograft® umopei
va 0dnynoet o€ Pertioon tov dwotdoemv g PA cVYKPITIKA
pe dAieg teyvikéc. H mpdn opdda €51, OTLM WATPO KOAAO-
yovou (Collagen Matrix — CM) umopei va dtotnpnioet 1o DYog
TOV TTOPELOKOD TETAAOV TNG PATVIOKNG OKPOAOPIaG e KaAD-
TEPQ ATOTEAEGHOTA OO TNV oA emoVAwon (0 mm &vavtt
-0,5 mm), eve votepel og oxéon pe 1o FGG (0 mm évavti +1,2
mm). AVTEG 01 SLUPOPES OLMOG COLLPMOVA, LLE TOVS EPEVVNTEG OEV
Bpédnkav otatiotikd onpaviikés. Ocov apopd otn dtatripnon
oV €HPOVS amd TNV AAAN, Ot 50 TEYVIKES £de1&av TapdLLoLa
anoteléopato (CM: -1,2 mm, FGG: -1,4 mm) kot napdAin-
Ao £S€1E0V VAL VTTEPTEPOVV CGTATIGTIKA TNG ATANG ETOVAWGCTG
(-3,3 mm). [apodpota gvppoTo TAPOLSIAoTNKAY 0Ttd TN dEV-
TEPN EPEVVNTIKY OUAdQ, TOV £Kave Tpoomadeio alohdynong
¢ anotedeopatikotnTog TG CM o¢ ovykplon pe 1o FGG
pe Paon petpnoeic otovg poiakovg 1otovg (Iivakag I1). Xe
KkGOeTo emimedo N amoppOPNON NTAV LWKPOTEPT LE TN XPNOTN
eite tov FGG egite tov CM (-1,2 mm Kot GTIG dVO TEYVIKEG)
o€ oyxéon pe v anin erovioon (-1,8 mm - pun oToTIGTIKA
ONUOVTIKN Opopd). Xe op1lovTio eminedo OPmS 1 dapopd
NTAV GTOTIGTIKG LEYOADTEPT OTNV OAN ETOVA®OT] (-3,3 mm),
0€ GVYKPIOoN UE TIG dV0 TEXVIKEG OTTOV ToToOeTHONKAY TOL LAIKE
670 POAKS oTopo Tov petegokticod gotviov (FGG: -0,7 mm,
CM: -0,9 mm).

tissue. As a result, the overall ridge dimension does
not seem to be significantly influenced, apart from
the better maintenance of the bone graft in place.
Based on the small number of studies evaluating
this technique, there is no sufficient evidence sup-
porting the effectiveness of the above technique,
and more thorough studies with longer follow-up
periods should be performed for the evaluation of
the technique.

Collagen Matrix

A new technique, which recently has shown
encouraging results, especially in the healing of
soft tissues, is the placement of a collagen ma-
trix (Mucograft®) on the coronal aspect of the
postextraction socket, after filling the latter with
a grafting material. This collagen matrix consists
of non cross-linked collagen type I and type III,
of porcine origin. Utilizing this material, an en-
hancement in healing was observed, followed by a
reduction in scar retraction when restoring gingival
recessions, as well as an increase in the keratinized
tissues’ width (Jung et al. 2013). Two controlled
clinical studies (Jung et al. 2013 and Schneider et
al. 2014) investigated the utilization of Mucograft®
in improving the dimensions of the ridge compared
to other techniques. The first study revealed that
the collagen matrix (CM) is able to preserve the
height of the buccal plate of the alveolar ridge,
demonstrating more favorable results than spon-
taneous healing (Omm vs. -0.5mm); however, an
inferior outcome compared to FGG was recorded
(Omm vs. +1.2mm). Nonetheless, the differences
reported by the authors were not statistically sig-
nificant. Regarding width preservation, both tech-
niques showed similar results (CM: -1.2mm, FGG:
-1.4mm) and also statistically more significant than
spontaneous healing (-3.3mm). Similar results were
published by a research team, which tried to assess
the effectiveness of CM compared to FGG, based
on measurements of soft tissues (Table II). Verti-
cally, the resorption was found to be lower with
the use of either FGG or CM (-1.2mm in both tech-
niques) than unassisted healing (-1.8mm). Horizon-
tally, nevertheless, the difference was statistically
more favorable than spontaneous healing (3.3 mm)
compared to the two techniques utilizing MC for
postextraction socket sealing (FGG: -0.7mm, CM:
-0.9mm).
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To evdlaQEPOV TOV EPEVVNTOV TOL TEAEVLTOLN XPOVIOL EYIVE
aKOLO LEYOAVTEPO Y10 TO VEO aLTO VAIKO ko £161 01 Meloni
Kal ovv. (2015) o P ToAD TPHGPATN SNUOGIELGT TOVG ETE-
Slwéav va 6uYKpIivouy OTOKAEIGTIKA T1) WTPO KOAAOYOVOD LE
10 eAeVBEPO OVAIKO pooyevpa. e 30 acbeveic, ek TV omoimv
ot 15 6éytnrav DBBM cvvdvaotikd pe FGG ko 15 DBBM
ovvdvaoTikd pe CM, dev Bpfikav GTATIOTIKA GNUAVTIKT] dlo-
@opd 6T VYOG Kot EVPOC TNG PATVIOKNG KPOAOQIag S5 uMveg
petd v e€aymyn (Iivakag I1). Axopun kat Eva ypdvo petd v
TOTOHETNON ELPVTEVUATOV GTIG TEPLOYES TOV EEAYOYDV dEV
Bpébnke drapopd 6To VYOG ToV 06TOV YOHP® 0T T ELPLTEV O
T0L, OVEEAPTNTO ATTO TNV TEYVIKT OV YPTCLOTOIONKE.

Euvoei n epappoyn auEntikv napayévtwy thv
enoufwaon kal Kat enéktaon tnv SiatApnon twv
Oiaotdoewv tou pete€aktikoU patviou oe oU-
yKpion pe tnv ninpwon pe ootikd pooxeUupaca
Hovov;

Yrdpyer tAn0dpo avENTIKOV TaparyOVTmV, oL 0TToiot ivor o1
aféopor yro m ADA, dTwg 1 0vacVVOLOGUEVT OGTIKT LOPPO-
YeVETIKN TpmTEIVN-2 (recombinant human Bone Morphogenetic
Protein-2 - thBMP-2), 0 avacuvivacpuévog avénTikog opome-
ToA0KOG Tapdryovog —bb (recombinant human Platelet Derived
Growth Factor-bb - thPDGF-bb), o aponetaiiokd TAdcua
(Platelet Rich Plasma - PRP) kot to TAdGpo TA00G10 6€ 0vén-
TikoV¢ mapdyovteg (Plasma Rich in Growth Factors - PRGF).
IMa kabéva amd avTd VITAPYOVV SAPOPES dNUOGIEVCELS Kol
VITOGTNPIKTESG, OUMG SEV VTLAPYEL GAPNVELL, OGOV QPOPE TNV
EMTLY IO TOVG, TNV ACPAAELL TOVG Kol T1) 6MGTH d0GoAOYid.
To mheovéKTNLO OTTO TNV YPNOT TOV OVGLAV CVTOV OTOSIdETOL
GT0 YEYOVOG, OTL EMTLYYAVETOL EVEPYOTOINGT TOV TOAVIVVA-
LOV LEGEYYVUATIKMOY KVTTAPMOV TNG TEPLOYNS ELPVTEVCTG KOt
EMLTOYVVOVTOL Ol SLOSIKOGIES TTOV 001 YOVV GTNV UETOTPOTT TV
TEAEVTALOV GE 06TEOPALAGTES, EVIGYVOVTAG TG TO GYNUOTIGHO
véov 0otov (Anitua 1999, Fiorellini kot ovv. 2005).

Mio aVTITPOCOTEVTIKT TUYOLOTOWLEVT CLYKPLTIKT] KAIVIKT
perétn (RCT) diepegvvnoe ta mhova oQEAN amd TNV (P1|oT] TOV
rhBMP-2 pe petagopéa éva 6mdyyo KoAloydvou ce 600 dtapo-
petiég 660e1g (0,75 mg/ml ko 1,50 mg/ml) yio ADA (Ilivakag
III). Ot gpevvnTég KatéAn&ov, 6TL 6TOVG 0.6HEVELG TOV EPOp-
HOGTNKE 1 OGTIKN LOPPOYEVETIKN TPMOTEIVY] GE GLYKEVTPMOGCT
1,50 mg/ml dtomictddnkKe Tpelg PopEG LeYOADTEPT ETAPKELN
aKPOAOOIOG Yol TOTOOETNGN ELPVTEVUATOV GLYKPITIKE pLE
ToVg 0obeveic paptupeg (LOVo omdyyog KoAAayovov). Emimpo-
obeta, og 18/21 gpuputedpata TG VYNAOTEPNG CLYKEVIPOGT
deV YPEOTNKAY TEPAITEP® EMEUPAGELS AVENCNG AKPOAOPIOG
o€ oUyKplon pe 9/20 eppuTedaTe TNG ORASIS TV LOPTOPMV.
Ot gpeuvNTéG amESMGOV TNV EMTLYIO OVTH GTO YEYOVAGS, OTL
670 LUEGO KOt aKpoppiltko TPITNUOPLO TNG OLASOG LLE TV VYT)-
AOTEPT GLYKEVTPWOOT, 1 EXAPKELD, TOV 0GTOV Y10 TOTOBETNON
000VTIKOV EUOVTEVLATOC NTAV TPELG POPEG LEYOAVTEPT, OE

The researchers’ interest for this new mate-
rial has grown even more in the last few years,
so Meloni et al. (2015), in a very recent publica-
tion exclusively compared collagen matrix to the
free gingival graft (Table II). In 30 patients, 15 of
which received DBBM combined with FGG and
15 DBBM combined with CM, they did not find
statistically significant differences in the height
and width of the alveolar ridge five months after
extraction. Even one year after placing implants in
the extraction areas, no difference in marginal bone
level was found, regardless of the technique used.

Does the application of growth fac-
tors promote healing and thereby
the preservation of the postextrac-
tion socket dimension compared to

filling with bone grafts only?

A number of growth factors have been used
for the enhancement of ARP, such as recombinant
human bone morphogenetic protein-2 (thBMP-2),
recombinant human platelet derived growth factor-
bb (rthPDGF-bb), platelet rich plasma (PRP) and
plasma rich in growth factors (PRGF). Although
numerous publications have reported on the clini-
cal and histologic outcome after application of the
above substances, there are no clear guidelines
considering their performance, safety and proper
dose. The advantage of using these biomolecules is
attributed to the fact that they activate the pluripo-
tent mesenchymal cells of the implantation area
and thus accelerate the processes that lead to the
differentiation to osteoblasts, enhancing new bone
formation (Anitua 1999, Fiorellini et al. 2005).

A randomized controlled trial (RCT) investi-
gated the possible benefits of using thBMP-2 with
a collagen sponge as a carrier with two different
doses (0.75 mg/ml and 1.5 mg/ml) in ARP (Table
IIT). The authors concluded that patients treated
with bone morphogenetic protein with a concentra-
tion of 1.50 mg/ml showed a two fold sufficiency of
ridge substrate for implant placement compared to
the control group (only collagen sponge). Further-
more, 18/21 implants of the highest concentration
required no further surgery for ridge augmentation
compared to 9/20 implants in the control group.
The authors attributed this success to the fact that,
in the middle and apical third of the test group, the
bone adequacy for placing a dental implant was
three times higher compared to the group with no
use of growth factor (Fiorellini et al. 2005).

One of the most studied growth factors is plate-
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oVYKPLOT UE TNV OpAdO YOPig xpNon avéNTikod TopayovTa
(Fiorellini kot cvv. 2005).

"Evag and toug mo moAvsuintnpévous avéntikong mapdyo-
v1eg givan 0 opomeToMakog avéntikdg mopdyovras (PDGF), o
omoiog £xel TApEL Ko TV £YKplon TG Apepkovikng Evoong
Doppaxov kot Tpogipwv (FDA). O avéntikog avtodg mopdyo-
VvTog €Yl VPV PAGHO WB10THTO®V TOV GLUPAALOVY GTNV ETOV-
A®GN TPOAVUATOV TOGO TOV HOAUK®Y 0G0 KOl TOV CKANPOV
6TOV. YRapyovv 3 Hopeég Tov avENTIKOD TOPAYOVTH, EK TMV
omoiv povo n popen thPDGF-bb dtatifetar og avacvvova-
opévog mapdyovrag (Lynch kot ovv. 2006). O PDGF exkpiveton
amd T GLOTETAALD KOTA TO GYNUOTIOUO ToL Bpoppov petd
OO TPOLLOL KoL TPOAYEL I GELPA OO JEPYAGIEG TOV EMAYOLV
v enovAmon (Centrella kot cvv. 1991). O mopdyovioag avtdg
&xel ypnoomombei Kupiwg oe meplodovikéc PAaPeG 6To ma-
peABOV pe peyddn emtvyia (Lynch kot ovv. 1991b, Nevins kot
ovv. 2005). Ot épevveg yOpw amd ™ xpnon tov otn ADA eival
TEPLOPIGUEVES, OLLMG TO. ATOTEAECLLATO TOVG YopakTnpilovTon
amd ToVg GVYYPAPELS G VOappLVTIKE. O1 TPOKAVIKEG LEAETES
0€ OKVAOLG £0€1Eay, OTL 0 GVVIVAGUOG EEVOLLOGYEVILOTOG KoL
rhPDGF-bb 0d1ynce og peyoldtepn mocOTNTO VEOTYNUOTNGOE-
VTOG 0GTOV, KOOMG KOl LEYOADTEPO TUALLOL TOV 0GTOV GE EMAPN
LE ueuTELOTO TOV ToTtofeTONKay 1,5 unva petd tig eéaym-
vég o€ oyéon He TV avtopatn enodimon (Simion kot cvv. 2006,
2009). Iapopoimg, o KAMVIKEG LeAéTES 6€ pKpO apBud acbe-
vav o cvvdvacpdg thPDGF-bb kot Egvoplooyevpatog odnynoe
pe emrvyio otn ADQA 1660 og KGOeTO OGO KO GE TPIGOAGTATO
eninedo (Simion kot ovv. 2007, Cardaropoli 2009). Zvurepaciio-
TIKA, KpiveTon amapoitntn 1 Sieaymyn TEPIoGOTEPOV EPEVVAOV
o€ KMvikd eninedo, e peyoardhtepo appod derypdtov yio vo.
a&ohoyndei opBa n dvvatdtnTo Tov thPDGF 6t ADA.

Autoénoyol au€ntikoi napdyovtes
(PRP+ PRGF)

H mpdt™ mny" avtéAoyov avéntikdv topaydvimy, dtabé-
OGN Y10 TOVG 0JOVTLATPOVG, TOV TO UUOTETOALNKO TAGGHLA
(PRP) (Marx kat cuv. 1998). Av kat to PRP ypnoipomoteiton
TEPLGGATEPO YO TNV EVIOYVON TNG AVAYEVVIIONG GE OLVOIKTES
YEWPOLVPYIKES avoymoelg typopeiov (Torres kot cuv. 2009,
Arora kot ovv. 2010, Esposito kot cuv. 2010), vépyet opketn
Biproypapio, Tov vTooTNPIilEL TNV EQAPLOYT TOV OLLOTETO-
AMKoU mAdopotog ot ADA. Xe po mpoceatn Epgvva og 32
acBeveic ovykpiOnke N yPNOMN AVTOUOGYEVUATOG He/M YwPig
PRP kot amd o gupipata oavnke, 0Tt 6To oTvie Tov d&x0m-
kav 1o avtopdoyevpa pali pe PRP vanpée pio avénon tov go-
POV GTO LLAIKO TUAHO KOTA 2,9 mm, VD LLE TO QVTOHOGYEVLLOL
povo képdioav 2,0 mm. Eniong n mapovsio «{wtikov octod»
(vital bone) ntav 51% otnv TpdT™ Ko 39% ot devTEPT OPLASAL
(Eskan kot ovv. 2014).

AvticTorec avapopéc epeavilovtol oTn cvvEYELD, OGOV
(POPA GTNV TOLOTNTO TOV VEOTAOGTOV 0GTOV TOV GYNUaTi(E-
Tt Xe 16 acbeveic ek Twv omoimv ot ool d€yOnkay Locyev-

let derived growth factor (PDGF), which has been
approved by the US Food and Drug Administra-
tion (FDA). This growth factor has a wide range
of properties that contribute to wound healing of
both soft and hard tissues. There are three types
of the growth factor, of which only one, PDGF-bb,
is available as a recombinant factor (Lynch et al.
2006). PDGF is secreted by platelets during clot for-
mation following a trauma and promotes a number
of events that induce healing (Centrella et al. 1991).
This factor has been mainly used, in the treatment
of periodontal defects, with promising results
(Lynch et al. 1991b, Nevins et al. 2005).Clinical
trials on the use of this factor in ARP are limited
but seem to be encouraging. Preclinical studies in
dogs showed that the combination of xenograft and
rhPDGF-bb resulted in a greater quantity of newly
formed bone, in contact with implants placed 1.5
months after extraction compared to spontaneous
healing (Simion et al. 2006, 2009). Similarly, in
clinical studies on a small number of patients, the
combination of rhPDGF-bb and xenografts led to a
successful preservation of the dimensions both in
a vertical and in a three-dimensional level (Simion
et al. 2007, Cardaropoli 2009). In conclusion, it is
necessary to conduct more clinical trials, with a
larger number of samples, to provide evidence on
the potential of thPDGF in ARP.

Autologous Growth Factors
(PRP + PRGF)

The first source of autologous growth factors,
available for dentists, was platelet rich plasma
(PRP) (Marx et al. 1998). While PRP is used
more to enhance regeneration in open sinus lifting
(Torres et al. 2009, Arora et al. 2010, Esposito et al.
2010), there reports supporting its use for ARP. A
recent study in 32 patients compared the use of an
autograft with or without PRP; the results showed
that in the sockets that were treated with graft and
PRP, there was an increase in width in the coronal
part by 2.9 mm, while with the application of an
autograft there was a gain of 2.0 mm. Moreover,
the presence of “vital bone” was 51% in the former
and 39% in the latter group (Eskan al. 2014).

Similar reports have been published regard-
ing the quality of newly formed bone. In 16 pa-
tients, half of which received calcium sulfate graft
(MGCSH) with PRP and the others only a collagen
sponge in the postextraction socket, 66% of “vital

Copyright® 2014-2015 Hellenic Society of Periodontology. All Right Reserved.
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A. Petridis & 1. Vouros: Healing and preservation of the postextraction socket. Contemporary opinions and techniques

Aydei3owo], payndwo)) ;1) ‘ewised Yory 10[93ed :d¥d ‘oSuodg

ua3e[[0)) :SOV "z-urajoid oroudFoydiow ouoq uBWINY JUBUIQUIOII :7-J NS Q[qe[IBAY 10N /N ‘SI03108] YIMOID) UL Yoy BWSE[d (IO IUeIYIUSIS AJ[BOIISIIBIS :y ¢ SIOIOWIIA ‘W
‘sqpuowt :uow ‘Guljeay TH ‘dnoin [onuo) 0D ‘dnoin) 1sa] DT, 9N00S DS uane] (1.4 Teor3o[o1pey :qVy ‘[ed150[0ISIH SIH ‘[eorul) NITD ‘AS0[0pOyIoN :IHIN Toquiny :#

(ownjoa au0q SUIUIIOUOD SIUSWAINSEBIA])

(€7D0 - $TOL) (tpuowr pug) (8I°L1) e (op) | SH | €10z
sonbruyo9) Y10q Ul SJUSWIINSBIW JR[IWIS Py AW/ TFS+ / (o I8]) LW CF[‘C+:0)) 1 Surpeay () TR
@ﬁo@ Ay} Jo EB‘OHQ mv Uone1juaduod uld[ed0ls() QEOE _uﬁNv paisisseun) d0dd 8¢ avd euLIRq
(WG TFT ¢+ / (IUOW IST) (WWT TH: [+:D L
wwy e [F09°0-veadd
: ‘oc £ “ o WW[9FL6'0-VEAIA ﬁ n
2U0q [BNA,, SeM 04¢°g€ Apanoadsay :0) ww9‘FL D) [ereed (8°8) (8°9) o) | sy | 9o
* U0q [BJIA,, SBM 9,699 ¢ auods dd P 91 NITO e
« Hy 0 P wwgr’ ‘0
Tet)) pamovs stsA[eue oLnawoydIowoIsIy Y :H, HHPIFL DL EE_MMW_MW%” eM%W e SR o
[eoong
ey (LrLn)
‘D)) 2y jo syuejdur GHEL WWEZ 11400 o3uods uage[o)
07/6 SnsI0A ‘sainpadold uorjerouddar 1yying Aue . * . )
JNOYIA ‘UOHRIUIOU0D T-dNGU [w/Bw 0T oy | * OV IFC8 0+:SOV AWORTFO0 SOV (cz'zd)
M S100S o) Je paoerd arom syuerdwr [z/81 o ¢ oFuods uade[joo
WL [FIL T+ :SOVH s B %m mw pue -gguw | (08) AmEv g wmm
‘Ip1m ay) Surazosad ur Ajeonsne)s 1o19q -JNGY Twy/Su ¢/ SOV+T-dING W [W/BwsL |V ey Jwy/Swe/ 08 19 !
SeM 1SOUSIY Y} SUOIIBIIUIOUOI 0M) A} UMY Wz £20°0- palsisseun) - avy | tuypeorg
"[OA9] [BO1}10A PUE [BIUOZLIOY UI SUI[BAY PAJSISSBUN | 11jijie i1/ e “q vt o I¢Te
L A . S » H\MM ﬂmwn \mwamoomM ‘ .mo<+mm ﬁ a3uods uage[[od
(qu/3w G/) pue ()S‘[) SUOIIBIIUAIUOD Ylog L “dNE T W/ 05 T pue Z-dINgY!
: :PIIY} [BUOIOD) .
[w/3wog |
TER) (% 10 Wt uy) (% 10 wur uy) (wow) | Os#'Ld#) | OS#'Ld#) | Os#) | o0 | PW
i [IPIAN Ul a3uey) A3pIy | WYY ul sajuey) Bpry | TH 20 [ELIJEA DL Ld# -1o)3y

sJoj9e} yamodb Jo asn aya yum sanbiuyosag uoijentasadad abpid sejoanje jo uosidedwon ||| 3|gelL

Copyright® 2014-2015 Hellenic Society of Periodontology. All Right Reserved.



48

IIgprodovroloyika Aviiexro Topog 24 (2014-2015)
Analecta Periodontologica Volume 24 (2014-2015)

pa Beukov acPeostion (MGCSH) cvvdvactikd pe PRP kat ot
VTOAOLTOL LOVO £VOLV KOALOYOVODYO GTTOYYO 6TO HETEENKTIKO
eotvio, Topoatnpinke 66% «(oTtkd ootoOVY (Vital bone) otnv
OpLAdO ELEYYOV OE OVTIOLUGTOAN LLE TOVG HLAPTVPES, TOL PpEdn-
Ke avtiotoryn motdTnta vedTAsTOL 0610V 6T0 38% (TTivakoag
III). Av ko dev KatayplonKe GTATIGTIKA GNUOVTIKT dlopopd,
OGOV apopd oT1G Kb’ DYog Kot EVPOG SLUCTAGELS TNG AKPOAO-
elog 3 unveg petd v e&oywyn, toviotnke 0Tt Pe TNV TpocHn-
kn tov PRP petdveton o ypovog avoplovig Kol ETITLYXAVETOL
KAAVTEPT] TOLOTNTO 0GTOV Y10 TV TOTOOETNON ELPVTEVUATOG
(Kutkut kot ovv. 2012).

2t téhn g oexaetiog Tov “90 o Eduardo Anitua, mpdteive
pio véo TEXVIKN Le vYynAn Tvmomoinon (standardization) tng
pebodoroyiag kKatd tnv eneéepyonsio TOV TAAGUATOG LETE TNV
awoAnyio, n omoia eAvVNKE, OTL 0dNYEL 6€ AVENUEVT] CVYKE-
VIPOON TOV ALTOAOY®V AVENTIKGV TapayovTy, Kupiong PDGF
kot TGF-B, oty meployn mov emidiowketor  ADA. Tto mhaicio
g texvikng avtng (PRGF), emumdéov, napackevaletar pio
LeUPPaVN WVIKNG TOV TTEPLEYEL GE VYNAT GUYKEVIPOGT] TOVG
avéNTIKOHS TOPAYOVTES Kol 1] 0TToi0 ToTobETEITOL GTO GTOMULO
1oV peteakTikoy eaTviov Yo o guvoikn cVykAgion (Anitua
Kol ovv. 2006). O 1810 epgvVNTNG OTA TAOIGIO KAIVIKTG [LE-
Mg og 23 acBeveic, ex tov onoiwv ot 10 éhafav PRGF kot
o1 vTOAOLTOL O, avEPepe OTL PeTd amd 10-16 Bdopddec otV
TEIPOLOTIKY] OPLAOM 1] ETOVAWMGCT TOV HOANK®V 10TOV NTOV TO-
Y OTEPT KOl TOLOTIKA KOADTEPT GLYKPITIKG [LE TNV ORAdO ELEY-
yov. Eniong, otnv mpdTn opdda mopatnpndnke peyorvtepo
€VPOC 0GTOV, TO OTO10 £lye KAAA OpyaAVOUEVT OOKIOMGT KoL
popporoyia (otovg 8/10 acbeveic), oe chykpion e Tn devTEPN
01OV PPEONKE TO TPOGOOKMUEVO ATOTEAECILO TG OTANG ETOV-
AOONG: LEYAAN TUAILOTO GVVIETIKOD 1GTOV KO KUTOL0, TUNLOTO,
SIKTLVOTOV 16TOV (Woven bone) (Anitua 1999). And v GAin
LEPLA, OTO TAOIG10, KAVIKTG GLYKPITIKNG EPEVVAG QUOIoPNTH-
Onke 1 arotedeopatikdtnta Tov PRGF (Farina kot oov. 2013).
2VYKEKPLEVA 01 EPEVVNTEG G 36 PETEEAKTIKA PaTVin €K TOV
omoiov 10, pod d€xtnkav PRGF kot pued oyt katéin&av, 6Tt 1o
PRGF d¢ev gaivetal va £yel ovolooTiKY| €nidpacn TOG0 6TV
T0GATNTO, OGO KOl 6T TOLOTNTA TOV 06TOV TOV GyNpatileTon
KOTA TIG TPATEG PAGELS TNG EMOVAMONG, YEYOVOS TOV TLGTO-
motetton amod Ti¢ TOPOHOLEG GVYKEVIPDGELS OGTEOKOAGIVIG TOV
AV VELTNKOV Kot 6T1G oo opddeg (PRGF: 2,5 évavtt amdng
emovAmong: 2,3) (ITivaxog I1I).

ZOUTEPACHATIKG PAIVETOL TMOG M XPNOTN AVTOALOYWV ALEN-
TIKOV TOPAYOVTIOV UE TN LOPOT TAAGLOTOG ETITOYVVEL TNV
EMOVAMGT] KOl TNV €XONAMOTOINON TOV LOAOKDV 1GTOV GTO
UETEEAKTIKA POTVIO, KO LELOVEL TOV HETEYYXELPNTIKO TOVO KO
dvcpopia. [Tapdra avtd, dev €xel amodeydel uéypt onuepa
KAt TOGOV 01 LTOALOYOL AVENTIKOL TAPAYOVTEG ELVOOVV TNV
TOLOTNTO TOV VEOGYNUATICUEVOD 0GTOD KATA TNV AVATANCT
TOV 6KANPOV otV (Moraschini kot Barboza 2015).

bone” was observed in the test group in contrast
with the control group in which the bone quality
percentages amounted to 38% (Table I1I). Although
there was a statistically significant difference in
ARP, in terms of height and width, three months
after extraction, it was noticed that by adding PRP,
the healing time can be reduced and a better bone
quality for implant placement can be achieved
(Kutkut et al. 2012).

In the late 1990s Eduardo Anitua presented a
new technique with high standardization of the
methodology during the plasma processing, which
seemed to lead to an increased concentration of
autologous growth factors, particularly PDGF and
TGF-B, in the area applied. This technique (PRGF)
also involves the preparation of a fibrin film con-
taining a high concentration of growth factors,
which is placed on the orifice of the postextraction
socket for better sealing (Anitua et al. 2006). In a
clinical study including 23 patients, 13 of which
received PRGF, after 10 to 16 weeks, the healing
of soft tissues was more rapid and of better quality
in the test group compared to that in the control
group. Also, in the first group a greater bone width
was observed, which demonstrated well organized
trabaculae and morphology (in 8/10 patients) com-
pared to the second one where the expected result
of spontaneous healing was found: large sections
of connective tissue and some portions of woven
bone (Anitua 1999). On the other hand, in a com-
parative clinical trial the effectiveness of PRGF
was questioned (Farina et al. 2013). More specifi-
cally, in 36 postextraction sockets, half of which
received PRGF and half did not, it was concluded
that PRGF does not seem to have a substantial ef-
fect on both the quality and quantity of new bone
formation during the early phases of healing, a fact
that was confirmed by the similar concentrations of
osteocalcin that were found in both groups (PRGF:
2.5 vs. spontaneous healing: 2.3) (Table III).

In conclusion, the use of plasma concentrates
seems to accelerate healing and epithelialization of
soft tissues in postextraction sockets, and it seems
to reduce post-operative pain and discomfort.
However, there is no evidence to date whether au-
tologous growth factors enhance the regeneration
of hard tissues (Moraschini and Barboza 2015).
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2upunepdopaca

H dpeon tomoBEtnon 0dovIiK®V ELPUTEVHATOV LETE 0T
mv e€ayoyn dev gaivetor va dnpovpyel cuvOnKes yia do-
TNPNOT TOL OYKOL TOV peTeEaKTKOD Patviov. H dueon ep-
@HTELON KO ATOKATAGTOCT) TIOOVOV VO EIVOIL EVEPYETIKN Y10
NV S0TNPNOT TOV LOAOKDV 1GTMV KOl ETOUEVOS ATOTEAET
pio emAoy” Yo TpdcOieg TePLOYES.

Me Bdéomn to. EDPHUATO TLYOLOTOMUEVOY KAVIKOV LEAETOV Ko
GUGTNUATIK®V OVOOKOTGEWMY, 1] TAP®GT TOL UETEENKTIKOD
QOTVIOV [LE OOTIKA LLOGYEVHOTA 1] VTOKOTAGTATO (ML TOLOGYED-
pota, Bogto avopyovo Egvopocyevpa, odlopooyevpata FDBA/
DFDBA, vépo&varatitng, B-TCP) odnyei o€ meproptopd g
LEL®GTG TOV OYKOV TOL POTVIOL GUYKPITIK LE TNV 0wBdpn TN
EMOVAMOT). ATO TNV TAELOYNOIA TOV EPEVVAOV dLOPAiveETOL OTL,
N xpnon Eevopooyedpotog dtaceariletl og peyaldtepo Pabuod
TNV Sl0TNPNOT TOV SIUCTAGEDY AOYM TNG 0PYNG OTOPPOPNGTG.
Q616060, Vg eTar Vo, VTAPEEL £YKAEION TOV COUOTIOIMV TOV
LOGYEVHLOTIKOD DAKOD GE GUVOETIKO 10TO KOl MG EK TOVTOL
HELOVEKTIKT] TOLOTNTA TOV VEOGYNUATIGUEVOL 0GTOV.

H ovykdeion Tov otopiov tov gatviov gite pe v tomobé-
oM OVAKOD HOGYEVLOTOG, EITE PLE TN (PNON KOG UNTPOG
KOALOYOVOV, GE GLVOLOGUO UE KATOL0 LOGYEVLLM, POIVETOL
vo 001yl 6€ KAADTEPO AMOTELEGLOTO GE GYECT LE TNV Q-
TOHATY ETOVAWGOT, ®GTOGO To. evpNpota oTnpiloviotl oo
pKpd aptpud PEAETMY.

O1 drapopot avéntikol Topdyovteg Kot To Popopia dev dei-
YVOLV €va emmpOGHETO OPELOG GTNV SlaTPNOT TOV OYKOV
TG aKpoAOPiag, OTOV GLVOLALOVTOL [LE OGTIKA LOGYEVILATO
og Pabog ypovov. ‘Eva TAeovEKTNLO TOV OVGIOV VTGOV &i-
voi 1 tayHTEPN EMOVAMOT TOV 00NYEL 6€ el TV XPOHVOL
OVOLLLOVIG KOTA TNV OTOKATAGTOCT] [LE 000VTIKA ELOUTEDLLO-
Ta, EVA and £VO TEPLOPIGUEVO OPLOLLO EPEVVITAOV OVALPEPETOL
Kol KOADTEPT TOLOTNTO VEOTANGTOV 0GTOV KATH TIG TPADTEG
eBdopadeg petd v e€oywyn.

O1 16TOAOYIKEG PHEAETES OEV TTOPEYOVV GOPY| ATOTEAECLLATOL,
OGOV 0POPE GTNV TOLOTNTA TNG EMOVAMGTG KOl TOV VEOG)T|-
HOTICUEVOD 0GTOV.

SOUTEPACUOTIKE, 01 0dVVOLIEG TV BEPATEVTIKAOV TP®TO-
KOAMOV OTT®G M EAAELYN TKOVOTOMTIKOV aptOpov delyportog
OTIG €PEVVEG, 1| OvopoloYEVNG Lebodoroyia, 1 OVETOPKNIG
TUYOLOTTOINGT TOV HEAETMV, 1| THAVT TOPOVCI0 GVOTNUO-
Tik®V pebodoroyikmv Labov (bias) kat n un a&loAdynon
GVYYLTIKOV TopayovTev (confounding factors) mov evdeyo-
LEVOS EUTAEKOVTOL OTIG SLOOIKAGIEC ETOVAMONG (KATVIGHLOL,
YEVETIKOL TAPAYOVTES, MY QAPUAK®V, outio eEayyng) dev
emtpénovy akpiPeic ovykpicelg HeTa&l TV VAIKOV Kol TV
TEXVIKOV OV TpoteivovTal yio tnv ADA.

AnAwaoeis/Euxapioties

Ot ovyypopeic ONAOVOLY OTL SV VIAPYOVYV OTKOVOLLKEG M)

GAAEG AVTIBECELG GUUOEPOVIMV GE GYEST LLE TO TOPOV GpBpo.

Conclusions
* [mmediate placement of dental implants does
not seem to create favorable conditions for the
preservation of the extraction socket volume.
Immediate implantation and restoration may be
beneficial in preserving soft tissues and therefore
leading to a more favorable aesthetic result.
® Based on the findings of RCTs and systematic
reviews, filling of the postextraction sockets with
various grafting materials as autogenous grafts,
xenografts (deproteinized bovine bone min-
eral), allografts (FDBA and DFDBA) and bone
substitutes (hydroxyapatite, B-TCP) can lead to
a lesser reduction of the volumetric dimension
of the ridge compared to spontaneous healing.
However, the incorporation of residual graft
particles in connective tissue capsules has been
reported, thus leading to a questionable quality
of the newly formed bone.
The sealing of the socket, either by placing a
free gingival graft or by using a collagen matrix,
combined with a bone graft, seems to enhance
healing compared to no graft; however, the find-
ings are based on a limited number of studies.
® The various growth factors and biomolecules
do not seem to provide an additional benefit in
the preservation of the socket dimensions, when
combined with bone grafts over time. Neverthe-
less, a reduced healing time is reported, favoring
restoration with dental implants, while a limited
amount of trials showed a better quality of newly
formed bone in the first weeks after extraction.
Histological trials do not provide substantial in-
formation in terms of healing outcome and the
quality of the newly formed bone.
Conclusively, the shortcomings in the experi-
mental design of the studies, such as insufficient
sample size, heterogeneity of the methodology,
limited number of randomized controlled studies,
possible methodological bias and lack of assess-
ment of confounding factors (smoking, genetic
factors, medications, cause of extraction), do not
allow for direct comparisons of the various mate-
rials and techniques suggested for ARP.
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