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[MEPINHWH: Mia ard TG Mo eUp£wG XPNOIHOTIOIOUHEVES
TEXVIKEG YIa TV anokatdotacn opI{ovtiwy eMeIuudTwy @at-
VIGKAG aKPOAOQIAG TpoKelpévou va toroBetBolv epgu-
Telpata, eivar n kateuBuvdpevn ootikr| avayéwnon (KOA).
2komdg autrg tng PIBAIoypagikig avackdmnong eivai n
Tapouciacn kai n agloAdynon twv KAIVIK@V peBddwv
KOA, pe tnv xprion ooTIKWY HOOXEUPATWY Kal anmoppo-
QACIMWY APOPICTIKWY PEPPBPavAy, yia opi¢dvtia adgnon
(atviakrig akpoAogiag oe evtomopéva eMNelppara.

Ma v exmévnon NG BIBANoypagikig avackdmnong
Tpaypatonoindnke pia épguva oto diaduktiakd 10TdTo-
o pub med pe Aé&eig kAeidid: GBR in horizontal defects,
GBR in localized defects, bone substitutes, absorbable
membranes.

20ppwva e v BiPhoypagia n KOA arotehel pia tek-
pnelwpevn Kai eoBAEYIUN Texvikr yia opiévtia aliénon
EVIOTIIOHEVWY EMEIPPATWY TNG QATvIakiG akpoAopiag,
wote va torobetnBolv odovtikd epgutelpata. EmmAé-
oV, N xprjon &evoyevoug HOOXEUPATIKOU UAIKOU Gg Ouv-
duaopd pe amoppogrioiun pepBpdvn, mapoucidler ev-
Bappuvtikd anoteAéopata, Pe au§nuéva mocootd eri-
Tuxiag Kar empPiwong Twv eUQUTEUUATWY.

AEZEIX KAEIAIA: KOA, amoppo@riolpes pepPpdveg, ev-
Tomopéva opifovtia eMelppata.

SUMMARY: One of the most widely used techniques for
the reconstruction of horizontal alveolar defects is
Guided Bone Regeneration (GBR).

Aim of this literature review is to present and evaluate
the clinical techniques for horizontal GBR in localized
bone defects with the use of bone grafts and barrier ab-
sorbable membranes.

In order to accomplish this literature review, a survey in
website Pubmed was carried out, with key words: GBR
in horizontal defects, GBR in localized defects, bone sub-
stitutes, absorbable membranes. Experimental animal
studies, studies which described the autogenous block
techniques and studies which described GBR with non-
absorbable membranes were excluded from this litera-
ture review.

GBR was found to be a well document and predictable
technique for horizontal localized bone defects, in order
to place dental implants. Also the use of xenogenous
bone graft in combination with absorbable membrane
presents a lot of encouraging results, with high success
and survival implant rate.

KEY WORDS: GBR, absorbable membranes, horizontal
localized bone defects.
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EIZAIQrH

H Umapén ikavorointikoU ooTikoU UMooTPWHATOS OTIG
Tpeig diaotdoelg anoteAel avaykaia mpoimdBeon yia to-
TIOBETNON EPPUTEVATOG KAl EMTUXNPEVN AMOKATAoTaon
(Farzard kar Mohammadi, 2012). H dnap&n touhdxiotov
| mm @atviakoU ootoy, T6o0 MPooTopiakd, oo Kdl
yAwoOoIK&/uTiEpWIa Tou eppuTelpatog audvel Ty em-
Biwon tng amokatdotaong Kar ouviehel otnv amouyr
HEMOVTIKOV avemBUpnTwy Kataotdoewy, dmwe onpi-
oupyia ueICAcEwY, AMWAEId 00TOU KAl TTEPIEUPUTEUHATI-
1da (Esposito kar ouv. 2003).

To gatviakd ootikd EMelgpa mpokUTTtel and dIdQopes
artieg OMwg TMePIOSOVTIKY VOO0, TTEPIAKPOPPICIKA aMoi-
won, 1palpa, Piaieg eEaywyEg Kal oTavIGTERA VEOTTAC-
OMATIKEG eEepYAoieg, OOTEOVEKPWON aMd AVTIOOTEOAU-
KA @dpuaka f aktvoPoiia (Aloy-Prosper kar ouv.
201 1). Ta ootikd eMelppata tg eatviakrig akpoAoeiag
tagivopouvtal wg eEAG 1) Td&n |, dmou umdpxel ooTIKA
anwAeia oe TApeloyAwoaikd emimedo Kal UOIOAOYIKS
Uyog akporopiag, 2) tddn Il, pe anwAeia iotwv og KdBetn
didotaon kar euoloAoyikd eUpog akporopiag kai 3) Tdén
I, pe ouvduaopd G ooTikAG AMWAEIAG TOOO OTO OpI-
(6vuo 6oo kal oto kdbeto enfmedo (Seibert kai Salama,
1996, McAllister kar ouv. 2007, Apostolidis, 2008).

H katnyopiomoinon tou eidoug TG @atviakrg akpoho-
ofag eival onpavtikd yia Ty emAoyr| TG KatdMnAng Be-
PATTEUTIKAG avTigetwmong. EEdMou n emapkig moodtn-
Ta @atviakol ootol Kabwg kai n emBupntr apxitekto-
vikrj Sidtagn g eatviakrg akpohogiag amoteholy ta
SUo amapaftnta otoixeia yia v 156k AetoupyIkr Kal
aioBnukr| mpooBetikr armokatdotaon, oy akoAouBel v
eppuTeUpaTIkr Bepareia.

[Npokelpévou va vivel aiénon twv dlaotdoswy Tou
00ToU NG aKkpoho®iag PMopel va epappooTtolV ol akd-
AhouBeg mpooeyyioeig: 1) xprion 0oTKOV HOOXEUPdTWY
pe diapopoug tpdmoug, 2) epappoyr) KOA, e T xprion
OOTIKWY HOOXEUPATWY KAl amOPPOPHCIHWY H PN HEp-
Bpavav, 3) epappoyr] diatatikig ooteoyéveong (oe
EKTETAPEVN atpoia tTng yvdbou) kai 4) epappoyr au-
Enukwy MapaydvIwy Tautdxpova Je T XPrion OOTIKOV
peTapopéwy. H ev AOyw Ttexvikr| aveupioketal akdpn oe
neipapatikd otddia (McAllister kar Haghighat, 2007).
Ané Tic mapamdvw Texvikeg, n emioyr) g KOA mapou-
014Cel MPOPAEYIPa amoTeEAéopaTa yia Ty armokatdotaon
EVIOTIIOUEVWY OOTIKWV EMEIPUATWY TNG PATVIAKIG aKPO-
Aogiag kar eidikdtepa anwAeiag ootol katd 1o opIfovtio
enfmedo, dnhadri ta&n | (Seibert kai Salama, 1996). EEGA-
Aou n KOA xpnoiporoleftal kar yid mApwon HetegakTl-
KWV Qatviwv Kal oe 0oTKEG PAGPEC TEPIPETPIKA TWV E-
outeupdtwv (Buser kar ouv. 1999).

O Baoikég apxég g KOA otnpiCovtal otic apxeg g
KateuBuvopevng lotikiig Avayéwnong (KIA) kai eidikdte-
pa ota mpwtomndpad melpduata twv Nyman kar Carring
ot apxéq g dexaetiag tou 1980, oxetikd e tv emou-
Awon Twv TTEPIOSOVTIKWY 10TWY, PETA amd XeIpoupyIKr Oe-

BAaxdxkn A. kar ouv./Viachaki A. et al.

INTRODUCTION

Adequate bone substrate in three dimensions is neces-
sary for successful implant placement and restoration
(Farzard and Mohammadi, 2012). The existence of at
least |mm of bone at the labial and lingual alveolar bone
of implant increases the survival of restoration and pre-
vents future adverse events, such as recession, bone loss
and periimplatitis (Esposito et al. 2003).

Loss of alveolar bone may occur due to several reasons
such as periodontal disease, periapical pathology, trauma,
violent extractions and rarely due to neoplastic lesions,
osteonecrosis from anti-ostelytic drugs or radiation
(Aloy-Prosper et al. 201 I). The bone defects of the al-
veolar ridge are classified as follows: |) class |, where the
bone loss exists in buccal/lingual level and ridge height is
normal, 2) class I, with bone loss in vertical dimension
and normal ridge width and 3) class Ill, with a combina-
tion of bone loss in both horizontal and vertical level (Sei-
bert and Salama, 1996, McAllister et al. 2007, Apostolidis,
2008). Classification of the alveolar ridge type is impor-
tant for the selection of the appropriate treatment. Suf-
ficient amount of alveolar bone and favorable architec-
ture of the alveolar ridge are two necessary factors for
the ideal functional and aesthetic prosthetic restoration,
following implant treatment.

In order to increase the dimensions of alveolar bone, the
following approaches can be applied: |) use of bone
grafts in several ways, 2) application of GBR, using bone
grafts and absorbable or non-absorbable membrane, 3)
application of distraction osteogenesis, in cases of exten-
sive atrophy of the jaw and 4) use of growth factors si-
multaneously by bone carriers, a technique still in expe-
rimental stages (McAllister and Haghighat, 2007).

The choice of GBR presents predictable results for the
reconstruction of localized bone defects of the alveolar
ridge and especially horizontal bone loss, class | (Seibert
and Salama, 1996). GBR is also used to fulfill postextrac-
tion sockets and bone damages around implants (Buser
etal. 1999).

GBR is based on principles of Guided Tissue Regenera-
tion (GTR) and especially on the pioneer experiments
of Nyman and Carring in the early 1980s, concerning the
healing of periodontal tissues after surgical therapy. In
that study it was found that the use of barrier membra-
nes contribute to the exclusion of undesired cells from
the wound site and to the formation of specific tissues,
by cells capable to migrate and proliferate in the specific
region (Karring et al. 1980, Nyman et al. 1982). Then,
findings in a series of relevant animal experiments con-
tributed to the establishment of GBR as a predictable te-
chnique for bone augmentation; in those experiments
surgically caused bone defects in the jaws of rabbits were
covered with membranes (polytetrafluoroethylene or ti-
tanium reinforced) in order to exclude the soft tissue
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pareia. >ta ev Aoyw meipduata Bpébnke &t n xprion apo-
PIOTKWV HePBpaviv cupBdiel otov amokieiopd avermBu-
PNTWV KUTTdpwV amd T TePIOXT] Tou TPauuatog, kabwg
Kal OTO OXNUATIOPO VEWV I0TWY, armd KUTIapa TTou EXOuV
TNV IKavaTNTa va petavacteUoouy Kal va ToManiacia-
otouv otV ouykekpidévn miepioxr] (Karring kai ouv. 1980,
Nyman kai ouv. 1982). >tnv ouvéxeia, pia oeipd and oxe-
TKA Telpdpata og {Ha ouvéBalav Wote va TekunpIwder n
KOA wg mpoPAégiun texvik yia ootikry avgnon. Ta ava-
eepBévta meipduata agopovoav Ge TTPAyPATomnoinon
ootikwv PAaBwv xeipoupyikd og yWdBoug KouveNwY Kal
KA\ Toug pe pepBpdveg (molutetpapBopoaiBuleviou
| EVIOXUPEVEG HE TITAVIO), WOTE VA aToKAEIoToUV KUTTapd
TV JAAAKWV 10TV Kal va yivel duvatr n amnoikion g
ootikig PAGPNG and ooteoBAdoteg kal MpoooteoBAdoTEG
(Dahlin kar ouv. 1989, Malmquist, 1999).

>¢e epappoyn g texvikrig g KOA yia avdmhaon tng
(QATVIAKrG akpoAooiag He opIldvTio EMeIpa, emOIwKe-
Tal n dnuioupyia evog TeNikol 0oTIKoU UTOOTPWHATOG,
Touhdxiotov 6 mm og elpog (Vouros, 2008, Aloy-Pro-
sper kai ouv. 201 1). Autd umoloyiCetal petpwvtag to
UTIdPXOV 00TOUV, TO 00TIKO HOOXEUNA Kal TNV HePPpd-
VN, aropPPOQACIKN 1 KN, TTOU akivitoTiolel To HOOXEUNA.
MNa v epappoyr] g KOA o opifdvtio emfmedo, €xouv
Teplypagel Sidpopa eidn ooTIKWY HOOXEUPdTwY Kal
APOPICTIKWV HEPPPAVWV.

2Komdg autig TG PIBNoypagikrg avaokdmnong ivai n
riapouciaon kai n agloAdynon twv kKhvikwv pefddwv Ka-
Teubuvdpevng Oaotikiig Avayéwnong yid opi¢évta au-
Enon akpohogiag, oe evtomopéva eMefpuata, pe Ty
EQPAPHOY OCTIKWV HOOXEUPATWY KAl ATTOPPOPHCIHNWV
APOPICTIKWV HEPPPAVWV.

Ma tnv exmévnon g PIBAoypagikiG avackomnong,
nipaypatoroiiBnke avalrtnon oto diadiktuakd 10TdTto-
o pub med pe Aé€eig kKAeidid: GBR in horizontal defects,
GBR in localized defects, bone substitutes, absorbable
membranes, katd to xpovikd didotnpa 2001-2013. And
TNV avadijtnon amokAEoTNKaV TTEIPAPATIKEG EPEUVNTIKEG
epyaoieg og {wa, epyaoieg Tou TepiehduBavav tn xprion
autoyevoug block wg ootikd uhikd KOA, kabwg kai ep-
yaoieg mou mepiéypagav KOA pe pn amoppo®rioiyn
pepBPAvN. 2uvolikd peAetriBnkav | | avaokotmoeig tng
BiBNoypagiag, 5 TpooTTtikéG PeAETeS, 6 avadpopIKES, 4
OUOTNHATIKEG AVAOKOTIAOEIG KAl 3 £QYAOieG e TIEpIyPa-
or) KhvikoU Trepiatatikou. 2tov [ivaka | mapoucidlovtal
TIEQIANTTUKG Ta XApaKINEIoTIKA TNG KABe peAéTng Tou
oupmepINieBnke otnv mapovoa BiBNoypagiky avaokd-
Tinon yia v a&loAdynon tng emtuxiag g KOA kai tng
empiwong twv epeuteupdtwv o ouvduaopd pe KOA

kal amoppo@roIpn HepPEdavn.

I. AOOPIZTIKEX MEMBPANEX - OXTIKA
MOZXEYMATA

IA. Apopiotikeg MepPpdveg

O pepBpdveg mou xpnolporolotvtal otnv KOA, propel
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cells and induce the colonization by osteoblasts and pre-
osteoblasts (Dahlin et al. 1989, Malmquist, 1999).

A final bone substrate of at least 6mm in width is the aim
when reconstructing horizontal deficits of the alveolar
ridge with the technique of GBR (Vouros, 2008, Aloy-
Prosper et al. 201 I'). This may be estimated by measuring
the existing bone, the bone graft and the absorbable or
non membrane, which immobilizes the graft. Several
types of bone grafts and barrier membranes have been
described for the application of horizontal GBR.
Purpose of this literature review is to present and eva-
luate the clinical techniques for horizontal GBR in locali-
zed bone defects with the use of bone grafts and barrier
absorbable membranes.

In order to accomplish this literature review, a survey in
website Pubmed was carried out during the period
2001-2013, with key words: GBR in horizontal defects,
GBR in localized defects, bone substitutes, absorbable
membranes. Experimental animal studies, studies which
described the autogenous block techniques and studies
which described GBR with non - absorbable membranes
were excluded from this current literature review. The-
refore || literature reviews, 5 prospective studies, 6 re-
trospective reviews, 4 systematic review and 3 case re-
ports were studied. The characteristics of each research
which was included in this literature review for the eva-
luation of the success of GBR and the implant survive in
combination with GBR and absorbable membrane, are
presented in Table |.

I. BARRIER MEMBRANES - BONE
GRAFTS

|A. Barrier Membranes

The membranes which are used in GBR may be absor-
bable or non absorbable (Himmerle and Jung, 2003).
The required characteristics are: matenial biocompatibi-
lity, cell occlusiveness, space making, stability, conve-
nience in management and reduced cost (Farzard and
Mohammadi, 2012). For absorbable membranes, the re-
quired additional criteria are the minimal and reversible
tissue reactions resufting from the resorption of the
membrane and the avoidance of negatively influence re-
generation of the desired tissues (Hdmmerle and Jung,
2003).

IAi. Non absorbable membranes

Non absorbable membranes made by expanded poly-
tetrafluoroethylene (e-PTFE) or briefly Teflon, were the
first generation of membranes, experimentally evaluated
and used in dentistry (Hdmmerle and Jung, 2008). It is a
polymer with high stability regarding the composition and
structure, resistant to degradation, caused by host pro-
ducts and bacteria. Teflon membranes reinforced with
titanium mesh are used to face large deficits or to recon-
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Nivakag 1

BAaxdxkn A. kar ouv./Viachaki A. et al.

JUVOTTTIKY] TIAPOUGIA0N TWV XAQAKTNPLIOTIKWY KAl TWV ArnoTeAeoudTwy KABe HEAETNG TIOU UeAETH|ONKE
otnv napodca avaokdrnon yia my a&loAdynon g ernttuxiag g KOA kat Tne eniBiwong Twv eUpUTEUUATWV 08 CUVOUAOUO
e KOA kal arnoppodriotun deuppdvn.

Ap1Bdg aobevav
ApIBPOG EPPUTEUPATIV Xpdvog maparripnong
MeheTnTég Eidog pehéng 1 Béocwv KOA Eidog poayeuparog/Eidog pepppdvng AnoreAéopara [Ei®og aloAdynang
Block AvadpouIKr 12 aobevelqg Boelo Eevoudoxeupa Képdog oto eUpog | ZUotnua emeveEeTd-
Kl OuV. /Anoppoorolun pepBpdvn | g akpolowiag | oewv didpkelag 500
2012 (KoMayovou 1 PGA/PLA) 3-4 mm nuepwv/EvdooTtoua-
TIKEQ UETPT|CELG,
UTTOAOYIOTIKY] QEOVIKN
Touoypapia
Hammerle | Avadpopikn 12 aobevelqg AvOpyavo aToTIPWTEV®- Képdog 3.2 mm | ZUotnua emneveEeTd-
Kal OuV. uévo Boelo Eevopdoxeuua oto eUpog oewv dldpkelag 10
2008 /ATIoppo®riolun peppBpdvn | NG akpoAopiag | pnvwv/Evdootouartt
KoAayévou KEQ KAIVIKEQ LETPNOEIQ
Steigman KAWIKr 8 aobevelq Avépyavo amoTpwWTENV®- OptZévtia avénon | 2uotnua emevetetd-
2006 avagpopd /19 epouteluata | pévo Boelo Eevoudoxeupa Katd HECO Opo oewv dldpKelag 3
/ATIOPPO®TOIUN UeuBPAvN 3.03 mm Unvav/Evdootouatl-
and mepkAapdlo KEG KAIVIKEQ UETPT0ELG
Jensen JUOTNHATIKY 225 aobBevelq Aldpopa edn ooTikoU Képdog 4.2 mm | ZUotnua emeveEeTd-
KQL OuVv. avaokornon | /247 B€oeig KOA | pooxeUpatog o010 eUpog oewv dldpkelag 7.3
2009 /ATIOPPOPIOIUN HeUBPAVN ™G akpoAoP{ag | vV
Urban KAWLk 22 aoBevelq =eVOYEVEQ LOOXEUUATIKO Mooootd >Uotnua emneveEetd-
Kal OUuV. avapopd /58 epgutelpata | UAIKO 1) ouvOuaouog 00TEOEVOWUATW- | OewV dIAPKELAS 5 ETWY
2011 Je autoyeveg, avaloya ong 100%
Je TNV mepimrTwon
/ATIOPPOPIOIUN HEUBEAVN
Zitzmann Mpoorttikry | 103 epguteduara | AvOpyavo anompwIeV®- Mooootd >UoTtnua enevetetd-
Kal OuV. JEAETN uévo Boelo Eevoudoxeuua emBlwong oewv dldpPKelag 5 eTwv
2001 /ATIOPPOPTOIUN peUBPAVN 95,4% /EVOOOTOUATIKEG
KOAaydvou KAVIKEG & aKTIVOYPQ-
QIKEC UETPNOELG
Dahlin MpoortTikr 8 AcBevelq AvOpYQavo aToTIPWTEV®- Moooaotd KA\wikég & aktivoypa-
Kl OuV. JEAETN uévo Bdelo Eevoudoxeuua empiwong QKOG EAeyX0Q (TTavo-
2010 & 20% auTOYEVES OOTIKO 97,5% PCQUIKT| KAl eVOOOTOWA-
UOOXEUNA/ATTOPPOPIIOLUN TIKY) akTivoypagia)
peuBpAvn KoAaydvou dldpkelag 5 etV
Juodzbalys | Mpoorttikn 17 aoBevelq AvOpyavo amnompwTEV®- MNocootd KAwikog & axtivo-
Kal Ouv. JEAETN uévo Boelo Eevoudoxeuua enBlwong YPAPIKOS ENEYXOG
2007 /ATIOPPOPOLUN HEMBPAVN 100% dldpKelag 5 eTwv
KoAayovou
Urban KAWLk 25 aoBevelq >uvduaopog autoyevouq Oplovtia avénon | 2Uotua enevetetd-
Kal Ouv. avapopd /78 epguteluara | & Avépyavo Katd uéco 6po oswv dldpkelag 8.9
2013 QTIOTIPWTEIVWUEVO 5.8 mm unv@v /Evdootopa-
Bdelo Eevoudoxeupa TIKEG KAIVIKEQ
JATIOPPOPTOLUN HEMBPAVN & OKTIVOYPAPIKEQ
KoAayévou JETPNOELQ

va efval anoppo@rolpes Kal un armoppoerioipeg (Ham-
merle kai Jung, 2003). Ta arartolpeva xapaktnEIotkd
Toug eivar n ProoupBatdtnta tou uikoy, n duvatdtnta
yia amokAeIopd €10680U KUTIAPWY OTO ECWTEPIKS TOUG
kal yia diatripnon Tou Xwpou, N otabepdtntd Toug, N eu-
Koha otn diaxeipion Toug kal 1o Pelwpévo kootog (Far-
zard kai Mohammadi, 2012). O1 aroppo@rioipeg tepBpd-
VEG OPehouv va TAnpoUv opiopéva emmpoobeta Kprtr-
pIq, Ta orola givar n eAGxiotn kal avaotEéWipn avtidpaon
TV 10TV AOyw anmoppdenong g pepBpdvng, kabwg kal

struct vertical ridge deficits, a subject not addressed in
the present literature review. Clinical results of non ab-
sorbable membranes are very satisfactory; however se-
veral difficulties and drawbacks arise. More specifically the
frequency of membrane exposure to oral environment
is increased, which allows the communication between
oral cavity and new tissues, increases the possibility of in-
fection and reduces the percentage of bone regeneration
(Fontana et al. 201 1). Also a second intervention is ne-
cessary for its removal, which contributes to disruption
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Table 1
Summarized presentation of the characteristics and the results of each study
for the evaluation of the success of GBR and the implant survival in combination with GBR
and absorbable membrane.
Number of patient Combined
/Number of implants Observation time /Staged
Researchers Type of study or GBR procedures Graft type/Membrane type Results [Evaluation method approach
Block Retrospective 12 patients Bovine xenograft Profit in ridge Recall system Staged
et al. study /Absorbable membrane width: 3-4 mm 500 days duration approach
2012 (Collagen or PGA/PLA) /Intraoral clinical
measurements and
cone beam-computed
tomography
Hammerle | Retrospective 12 patients Deproteinized inorganic Profit in ridge Recall system Staged
etal study bovine graft /Absorbable width: 3.2 mm 10 months duration approach
2008 collagen membrane /Intraoral clinical
measurements
Steigman Case Report 8 patients Deproteinized inorganic Horizontal Recall system Staged
2006 /19 implants bovine graft /Absorbable augmentation 3 months duration approach
pericardium membrane with mean average: | /Intraoral clinical
3.03 mm measurements
Jensen Systematic 225 patients Several type of bone grafts Profit in ridge Recall system
etal review /247 GBR /Absorbable membrane width: 4.2 mm 7.3 months duration
2009 procedures
Urban Case Report 22 patients Xenogenous graft material Osteointegration | Recall system Staged
etal. /58 implants or combination rate: 100% 5 years duration approach
2011 with autogenous
/Absorbable membrane
Zitzmann Prospective 103 implants Deproteinized inorganic Survival rate: Recall system Combined
et al. study bovine graft /Absorbable 95,4% 5 year duration approach
2001 collagen membrane /Intraoral clinical &
radiographical
measurements
Dahlin Prospective 8 patients Deproteinized inorganic Survival rate: Clinical & Radiographic | Combined
etal. study bovine graft &20% 97,5% evaluation (panoramic | approach
2010 autogenouw bone graft & intraoral radiograph)
/Absorbable collagen 5 years duration
membrane
Juodzbalys | Prospective 17 patients Deproteinized inorganic Survival rate: Clinical & Radiographic| Combined
et al. study bovine graft /Absorbable 100% evaluation approach
2007 collagen membrane 5 years duration
Urban Case report 25 patients Combination of autogenous Horizontal Recall system Combined
etal. /78 implants & Deproteinized inorganic augmentation 8.9 months duration approach
2013 bovine graft /Absorbable with mean /Intraoral clinical
collagen membrane average: 5.8 mm | & radiographical
measurements

N anouyr| EVNTKAG EMOPAcT]G Toug OtV avayéwnon
Twv embupntwy iotwv (Himmerle kar Jung, 2003).

IAi. Mn amopporioipeg pepfpdveg

H mpdtn yevid pepPpaviv mou agioloyrbnkav meipa-
patikd kai xpnolporoiiBnkav otnv odovuatpikr medagn
efval ol un amoppo@rjoIeG KATAOKEUAOUEVES amod eTTe-
ktaBév moAuterpapBopoaibulévio (e-PTFE) rj og ouvto-
pia teflon (Hammerle kai Jung, 2008). [Npdkertar yia éva
TIOAUPEPEG pE UPNAr otaBepdtnta, doov apopd T ou-
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of healing progress and increases the final cost (Ham-
merle and Jung, 2003, Hitti and Kerns, 201 1).

IAii. Absorbable membranes

Absorbable membranes, the second generation mem-
branes, are classified to polyglycoside synthetic (polylactic
or polyglycolic acid) copolymer membranes and collagen
membranes. Recently absorbable pericardium membra-
nes are used in several studies with quite encouraging
results (Hitti and Kems, 2011).
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otaon kai ) dopr) Tou kal avBektikd otnv amooivBeon
TIou TipokaAeital amd mpoidvta tou Eeviotr| kai Paktripia.
[a v avupetwmon deydAwy eMeIJpdTwy A yia arnoka-
Tdotaon kdBetwv eMeIgpdTwy akpoAoiag XpnaoIdoTol-
ouvtal PepPpdveg teflon evioxupéveg pe MAéyua ttaviou,
TIou wotéoo Sev amoteAolv TO AVTIKEPEVO TNG TIapoU-
0ag BiBAoypagikrg avaokomnong. Ta kAivikd armoteAé-
opata amnd T XPnNaIJoTIonan Hn amopPo@roIdwy HeH-
Bpavav eivar 1diaftepa ikavorointikd, wotéoo avaky-
TITOUV OPIOKEVEG SUOKONEG KAl PEIOVEKTAUATA. 2 UYKE-
Koigéva eivar au€npévn n ouxvétnta ékBeong g pep-
Bpdvng oto otopatikd TepIBANOV, TToU ETITEEME! TNV
emKovwvia peta&l oTopatikrg KoIANGTNTAG Kal VEOOXN-
patoBéviwv 10Ty, augdvovtag Ty mlavotnta poAuv-
ONG Kal PEIVOVTAG TO TTOCOOTS OOTIKAG avayéwnong
(Fontana kai ouv. 201 1). Emfong eivar amapaftntn n mpay-
patoroinon pia SeUtepng XeIPOUpPYIKAG TPAENG yia TV
agaipeon toug, To omoio cupPdAer otn diatdpadn g
emoUAwong Kal otnv al&non tou TeAikoU KOaToug epya-
ofag (Hammerle kai Jung, 2003, Hitti kai Kerns, 201 1).

IAii. Amoppo@ricipeg pepppdveg

H Seltepn vevid pepPpavay, ol anoppo@roides, Ikl
VOVTal € TTOAUYAUKOOISIKEG pe ouVBETIKG TToAupepH (TTo-
AuAakTikd o&U 1} ToAuyAUKOAIKS 0&U) kal pepPpdved KoA-
Aayévou. MNpdopata oe SIAQopeg PHEAETEG XpNOIHOTION-
ABnKkav amoppo@roies PepBpdveg amd mepikdpdio, ol
otofeg mapoucidfouv apKketd evBappuVTIKG amoTeAE-
opata (Hitti kai Kerns, 201 ).

O1 anoppoerioipeg pepBpdveg TTAOVEKTOUY Evavil Twv
pn armoppoeroipwy didt: 1) dev amarteftal emmpdabetn
xelpoupyIkr eméppaon. Idiaftepa ota dipacikd ouotripa-
Ta EYOUTEVPATWY ATTAOTIOIETAI N XelpoupyIkn dladikaoia
Katd TNV ToTofETnon Toug. 2) 2 Tepimwaon amokdAuying
TPANATOC TNG PEPPPAVNG, TO TUrHa TTou fvar extedelpévo
OTO OToHaTKS TepIBAMov udpoietal kar amoppopdtal,
HE AMOTEAECHA TNV ATTOQUYN TPAUPATIKWOV XEIPIOHWY
otnv eploxr A péAuvon g pepPBpdvng. 3) Katd v to-
roBétnon anoppo@rcitwy HePBEavwy, To UAIKS yivetal
TIEPIOOGTEPO PAAAKS Kai SIEUKONUVETAl €101 N EQapHOoYN
Kal n) €5pacr] Tou Kai 4) ol PETEYXEIPNTIKES ETTTAOKEG eival
peiwpéves (MavidaBivog kai Bodtoog, 2002).

AVTIBETa WG PEIOVEKTANATA TWV ATOPPOPACIHWY PEH-
Bpavav Bewpouvtar: 1) n avdykn MAjpoug ouyxpovi-
opoU peTa&y TG oAokARPWONG TG avdmAaong twv Te-
PIOSOVTIKWV I0TWY Kal TG anmoouvBeong TG pepBpdvng.
2) ) SUOKOAIQ TNG APAipPEDTG TOUG OE TTEPITTTWON HETEY-
XelpNukoU TTPOPAAHATOG, HETd TNV TTapéheucn 6 efdo-
padwy, 16T €xel NN apxioel n amoppdenon TG Kai 3)
N avdykn yia tomof£tnon ootikoU HOOXeUUATog OTo
€0WTEPIKO TOU EMEIPPATOG, e OKOTO TV UTTooTAPIEN
g pepPpdvng (MavtlaBivog kar Bpdtoog, 2002).

a. MNoAuyAukooidikég pepPBpdveg (PGA/PLA)
O1 moAuyAUKOOIBIKEG pePBpdveg e ouvBeTikd ToAupepn

BAaxdxkn A. kar ouv./Viachaki A. et al.

Absorbable membranes have advantages over non ab-
sorbables because: |) no additional surgery in required;
the surgical procedure is simplified during placement in
two stages implants systems, 2) in case of membrane di-
sclosure, the exposed to oral environment part is hydro-
lyzed and absorbed; as a consequence, traumatic mani-
pulations or contamination of membrane can be avoided,
3) during placement of absorbable membranes, the ma-
terial becomes softer and facilitates its application and 4)
the postoperative complications are reduced (Mantzavi-
nos and Vrotsos, 2002).

On the other hand, the following are considered as di-
sadvantages of absorbable membranes: I) the necessity
of full synchronization between the completion of perio-
dontal tissue regeneration and membrane degradation,
2) membrane removal is difficult in case of postoperative
problem, because absorption process starts after 6
weeks, 3) the need of graft placement inside the bone
deficit, in order to support the membrane (Mantzavinos
and Vrotsos, 2002).

a. Polyglycocid acid membrane (PGA/PLA)

Polyglycocid acid membranes with synthetic polymer
(polylactic or polyglycolic acid) are copolymers of an ali-
phatic polyester (Simion et al. 1996). Polyglycolic acid is
the simplest aliphatic polyester, among a class of poly-
mers represented by the general formula -(-O-CHR-
CO-)-n and was first synthesized in the 1930s by William
Carothers. Polylactic acid is the next homolog in the se-
ries of polyesters and originates from the procedures for
the synthesis of high molecular weight PGA in 1960 by
Frazza and Schmitt. Main feature of polylactic acid is the
increased hydrophobic activity compared to polyglycolic
acid, resulting to a reduced rate of hydrolysis (Hutmacher
etal. 1996).

The in vivo degradation of these membranes can be in-
fluenced by several factors, such as the chemical structure
and composition, the molecular weight, the method of
stenilization, the site of placement, the mechanism stress
and the mechanism of hydrolysis. Generally the degra-
dation of aliphatic polyester is described by the loss of
natural or/and chemical integrity, due to the interaction
with tissues by the process of hydrolysis. The degradation
of polyglycolic acid membrane starts after 4 to 6 weeks
and is completed after 3-4 months. The degradation of
polylactic acid membrane is completed in 2-3 months.
This time difference lies in the different metabolic activity
of glycolic acid (Hutmacher et al. 1996).

b. Collagen membranes

Collagen membranes are the most widely used absorba-
ble membranes in GBR and especially in locations where
horizontal augmentation of the alveolar ridge is attem-
pted. More specifically collagen membranes behave as he-
mostatic factors, promote the chemotaxis of fibroblasts
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(MoAuyAuKoAIKS 0&U/To TToAUAaKTIKG 0&U) amoteAolv oup-
TIOAUPEPT| TOU @- TTOAUECTEPAQ, TNG OIKOYEVEIAG TWV AAel-
eatkwv moAueatépwv (Simion kar ouv. 1996). Or aeipa-
TIKOI TTOANUECTEPEG eival pia TaEn TToAUpEPWY e YeVIKS TU-
1o -(-O-CHR-CO-)-n kar xapaktnpiCovtal and apketd
emBupntr avtanodkpion. To oAuyAuKoAiké ol amoteAel
NV amhoUoTepn Hop@r| AAsIpatikoU TTOAUECTEPA Kal Ka-
Taokeudotnke yia mpwtn @opd to 1930 and tov William
Carothers. To moAuAaktikd o0&y armotelel To eMdpevo opd-
Aoyo TG oeIpdG Tou a- TTOAUECTEPA Kal TIPOEPXETAl aTd
TV TeAeiomoinon twv diadikacikv olivBeong moAuyAuko-
AikoU o&€oc uynhou popiakou Bdpoug, To 1960, and toug
Frazza kai Schmitt. To moAuhaktiké o€l eival epioodtepo
udpdpofo UNIKS, o oxEon e TO TTOAUYAUKOANKS OEU, e
QTOTEAECHA TO HEIWPEVO TTOG00TS USPAAUCNG ToU, CUY-
KpItikd pe To deltepo (Hutmacher kai ouv. 1996).

H in vivo amoppdenon twv ev Adyw pepBpavay emped-
Cetal and didgopouc Tapdyovies, OTwe N XnNHIKr Toug
dopr kal ouvBeon, To popiakd Bdpog, n péBodog aro-
OTEIPWONG TOUG, N TTEPIOXT] TOTTOBETNONAG TOUG, N INXAVIKT
Kkatamévnon aMd kar o pnxaviopdg udpdAuong. Mevikd n
anoppPdPnon Twv AASIPATIKWV TTOAETTEPWY TTEPIYPdPE-
Tal and v anwAeia TG QUOIKAG 1 KAl XNPIKAG akepal-
&tNTdg Toug, Adyw aMnAemidpaong pe Toug (wvtavoug
IotoUq pe TNV diadikacia tng udpdAuong. H amoppdenan
NG pepBpdvng amd moAuyAukoAiké ol apxiCel oe 4 pe 6
eBOopddeq kal ohokAnpwvetal Petd amd 3-4 prjveg, eva
n armopedenon HepBpdvng amd MoAUAAKTIKS o0&l OAoKAN-
pwvetal og 2-3 Priveg. To diapopetikd autd xpovikod did-
otnpa anoppd@nong twv dUo PepPpavwy gykerar otn
Slapopetikr| petaBoAikr) Spactnpidtnta Tou Aaktikou and
TO YAUKOAIKG 08U (Hutmacher kai ouv. 1996).

B. Mepppdveg amd koMaydvo

O pepPpdveg amd koMaydvo amoteholv TIG T eUPEWS
XPNOIUOTIOIOUHEVEG ATTOPPOPHOIHEG PEPPPAvES otV
KOA kai e18ikdtepa og TIEPIOXEG TIOU ETTIXEIRETAl OPICOV-
TIa avgnon NG eatviakig akporo@iac. Mo cuykekpipéva,
ol pePBpdveg koMaydvou Aertoupyolv wG alPooTaTKof
TIapdyovteg, podyouv T xnpeiotagia twv voPAaoTwy
Kkai n SIaxelpIor] Toug OtnV TTEPIOXT] TOU TPAUUAtoq eival
apketd elkoAn (Wang kai Carrol, 2001). To mpwtedov
SopIké ouoTatikd TwWV AMOPPOPACINWY HEPPBPAVAV KOA-
Aayévou eivar o timog | koMaydvou, o omoiog Jetatpé-
Tetal and v evdovevr] koMayevdon, og S10&gidio Tou
avBpaka kai vepd (Hutmacher kar ouv. 1996). H évapén
NG amoddunong Twv pepBpavay amd koMaydvo mpay-
patoroleftal and SiIdepopoug UNXaviopoug, TTou ETMOU-
Baivouv otoug mepiodovTikoUG 10TOUG KAl GUYKEKPIPEVA
amnd v in vivo evupatkr) SpactnpIOTTa Twv Jakpo-
@Aywv Kal Twv TIOAUHOP@OTTIUPNVWY  AEUKOKUTIAPWY
(Brunel kai ouv. 1996). Znuavuikég mapdyovtag wotéoo
otV armopEd@non Twv PEPPEAvHY KOMayovou armoTeAel
N OXNUATIKY) OUVOEDT TwV IVWOV KOMaydvou peta&l Toug.
S UYKEKPILEVA ) OUVOEDN TV VOV KOMAyOVoU Og OXra
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and they can be easily be manipulated in the wound site
(Wang and Carrol, 2001). The primary structural com-
ponent of absorbable collagen membranes is type | col-
lagen, which converts to endogenous collagenase, into
carbon dioxide and water (Hutmacher et al. 1996). De-
gradation of collagen membranes is accomplished by se-
veral mechanisms, taking place within the periodontal tis-
sues and especially due to the in vivo enzymatic activity
of macrophages and polymorphonuclear leukocytes (Bru-
nel et al. 1996). Cross linkage of collagen fibers can affect
the rate of degradation. Cross linking of the collagenous
matrix with laboratory modifications (such as with the use
of ultraviolet light or glutaraldehyde), contribute to stabi-
lization of the collagen fibers and to maintenance of the
integrity of the membrane after placement (Tal et al.
2008). Degradation of non cross linked collagen mem-
branes starts 7 days after their implementation in the de-
ficit area. On the other hand it is observed that cross lin-
ked collagen membranes lose their structural integrity
after 6 to 8 weeks. Collagen membranes are the predo-
minant choice for GBR in localized bone defects, due to
rapid rate of in vivo degradation compared to polyglycolic
acid absorbable membranes.

IB. Bone Grafts

GBR is characterized by the placement of bone graft in
the area of defect, which is protected by the barrier
membrane. The ideal material for alveolar ridge augmen-
tation should fuffill the following features (Block et al.
2013): 1) maintain the space required for the period ne-
cessary to achieve bone ingrowth and healing; bone in-
growth should be rapid and provide sufficient density for
future implant placement, 2) the resultant ridge augmen-
tation should be stable after implants have been restored,
without evidence of bone loss, 3) the graft material sh-
ould promote osteoconduction of the neighboring cells
to form bone and 4) convenience in placement with
minor patient morbidity.

Bone grafts for alveolar ridge ingrowths are classified ac-
cording to their origin in: autogenous, allogenous, allo-
plastic and xenogenous grafts (Himmerle kar Jung, 2008).

IBi. Autogenous grafts

Many donor sites for autogenous grafts have been stu-
died and described in the literature and according to the
donor site are classified in extraoral and intraoral. The
extraoral sites for bone graft harvesting are the anterior
and posterior iliac crest, the tibial bone and the calvarial
bone. The intraoral sites include the mandibular symph-
ysis, the mandibular ramus and body, the mandibular co-
ronoid process and the zygomatic buttress (Farzard and
Mohammadi, 2012).

IBii.Allogenic grafts
Allografts are tissues taken from individuals of the same
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otaupou (cross linked) pe Sidpopouc epyactnpIakes pe-
B650ug (SMwg n mMpoobrikn yAoutapahdelidng n emidpa-
on umepIwdoug aktivoBoAiag oe autég), oupfdMel otnv
otabeporioinon Twv Vv koMaydvou kai otn diatripnon
NG AKePAIGTNTAG TG HEPPPAVNG HETA TNV TomoBétnon
¢ (Tal kai ouv. 2008). H évap&n tng amoppdpnong Twv
HEMBPAVWV KOMaySvou XwpIiG oXnUATikr) oUvOesh Twv
VOV KoMaydvou (non cross linked) mpaypatomoleftar pe-
T4 v TIapéheucn) 7 nuepWV amo tnv TomofETnaor Toug
otV TepIoxT] Tou eMefpatoc. AvtiBeta otig cross linked
pePBpdveg KoMaydvou TTapatnpeital anwAeia g Sopi-
KNG TOUG aKePaIOTNTAg petd amd 6 pe 8 efdopdded.
levikd ol pepPpdveg kKoMaydvou eival n emKpatéotepn
emAoyr yia mpayuatorofnon KOA oe evtommopéva oot-
K& eMeippata, Adyw Tou dpecou pubpou in vivo aro-
SAUNONC TOUG, OE OXEON e TIG AMoPPEOPATIHES TTOAU-
YAUKOOIOIKEG PepBpdved.

IB. Ootikd pooxeUpata

H KOA xapaktnpiCetar amd v tomobétnon ootkou po-
OXeUPATog otny TepIoxr] Tou eMeljpatog, To omoio mpo-
otateletal anod v apopIotikr| PepBpdvn. To 15ekdeg UN-
kO yia al&non TG PAtvIakrG akpoAOPIag MEETIE! va TTAN-
pof Ta akdroubBa xapaktnpiotikd (Block kar ouv. 2013):
1) To pooxeupatikd ootikd UNKS TTREME! va diatnpe! Xw-
PO yId TO Xpovikd didotnua Tou diapkel n avgnon tou
oaotoU kai n emovhwon. H ootikr atgnon mpémer va eivai
Taxeia kal va mapéxel otabepdtnta yia peMovikr) Toro-
Bétnon epputedpatog. 2) H emakdioubn avénon tng
akpologiac mpénel va diatnpeital otabepr| Petd T eop-
TION TWV EPQUTEUPATWY, Xwpig evdei€eig anwAeiag ootou.
3) To uhiké ootikig avdmiaong Témel va TpowBel tnv
OOTEOETIAYWYH YETOVIKWY KUTTAPWY, e OKOTTO TO OXNa-
Top6 ootoU kai 4) To UNKS ooTtikrg avdmAaong TpETel
va xapaktnpiCetar and eukoAia katd tn diaxeipion Tou
amd Tov KAVIKO, PE Pelwpévn voonpdtnta tou aobevouc.
Ta pooxeupata mou xpnoigomololvial yevikd yia Ty
avgnon tou dykou NG PatviakiG akpolopiag ta&ivo-
pouvtal cUPQWVA e TNV TTOOEAEUCH TOUG OE: QUTOYEVH,
aMoyevr, aMomiaotikd kai Eevoyevy) (Hammerle kai
Jung, 2008 ).

IBi. Autoyevr| pooxeUpata

[MoMEG eivar o1 SSTPIEG TTEPIOXES YIa TN Ayn autoyevav
pooxeupdtwy, Tou €xouv digpeuvnBel Kal Teplypapefl
otn PiBNoypagia kar cUpewva pe Ty evedrmon g 66-
TPIag TEPIOXN|G, Ta&ivopolvial oe eEWOTOPATIKEG KAl V-
OOOTOPATIKEG. 2TIG EEWOTOUATIKES TTEPIOXEG AVAKOUV N
mpdabia kai n omioBia Aaydviog akpoAogia, n kvrun Kai
TO KPQVIO. 2TIG eVOOOTONATIKEG TIEPIOXEC TTEPINANBAVOV-
Tal 0 KAGOo¢ ¢ Kdtw yvdBou, n olpguon kai To yvabi-
afo kUptwpa (Farzard kar Mohammadi, 2012).

IBii. ANoyevr| pooxeUpata
Ta aMoyevr] pooxeUupata, mou mpoépxovtdl and dMo

BAaxdxkn A. kar ouv./Viachaki A. et al.

species as the hosts. The main divisions are human frozen
demineralized bone graft (FFD) and freeze-dried demi-
neralized bone graft (DFDBA). A major advantage of
their use is that the material is readily available without
the requirement of a secondary surgical site. They pro-
vide a source of type | collagen, which is the sole organic
component of bone. However, they do not produce the
inorganic calcium which is necessary for bone regenera-
tion, leading to poor and non-predictable bone regene-
ration (Orsini et al. 201 1)

[Biii. Alloplastic grafts

Alloplastis grafts are synthetic bone substitute. Examples
of alloplastic grafts are the non absorbable hydroxyapa-
tite, beta-tricalcium phosphate (a-TCP), glass derivatives,
phosphates and calcium sulphate. The chemical compo-
sition, physical form and differences in surface configura-
tion result in varying levels of bioresorbability (Vouros
2008, Farzard and Mohammadi, 2012).

[Biv. Xenografts

Xenografts, bone grafts deriving from other species, are
materials with their organic components totally removed,
rendering immunological reactions nonexistent. The re-
maining inorganic structure provides a natural architec-
tural matrix as well as an excellent source of calcium. The
inorganic material also maintains the physical dimension
of the augmentation during the remodeling phases. De-
proteinized inorganic bovine graft is the most widely
used xenogenous material (Vouros 2008, Farzard and
Mohammadi, 2012).

Generally autogenic bone grafts are biologically ideal
and widely accepted for bone regeneration. However
they are associated with several drawbacks, such as
complications during the harvesting process, morbidity
of donor region and a high rate of absorption. There-
fore the recent research for GBR in localized horizontal
defects has focused on augmentation procedures using
bone substitute materials in combination with barrier
membrane.

IIl. CLINICAL APPLICATION
AND EVALUATION OF GBR

GBR for horizontal bone defects can be performed with
two different approaches (Hdmmerle and Jung, 2003):
Staged approach: initially GBR and in second time implant
placement (6-9 months later).

Combined approach: Simultaneous implant placement
and bone augmentation with GBR. In this case initial sta-
bility is necessary during implant placement.

Combined approach has the advantage of reduced pa-
tient morbidity, requires less treatment time, since bone
regeneration, implant placement is performed in the
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dtopo Tou dlou ldoug, €xouv KUPIGTEPOUG EKTIPOOW-
TIoUG To avBpwmvo anmaoBecTiwpévo 0otk PHOOXEUpA,
mou éxel unootel Pugn kai Efpavon (DFDBA) kai to
ootikd pdoxeupa Tou éxel unootel Yugn (FFD). Baoikd
TAeovEKTNUA Toug eival du diatievtal oe emapkelg mo-
0dtNteg, XwpIC va eivar anapaftnn pia deltepn xel-
poupyiki MEd&n via tv Afyn toug. Emiong amoteholv
pia Tmyr kKoAaydvou timou |, To oroio amotelel To po-
VO opyavikd Tppa Tou ootou. Qotdoo, dev TTapéxouv
avépyavo acBéatio, TIou eival anapartnTo yia TV ooTIKr
avayéwnon, odnywvtag oe TTwxr Kai pn TeoBAEWILN
ootikry avarhaon (Orsini kar ouv. 201 1).

IBiii. AMomAaoTtikd pooxeUpata

Ta aMonhaotikd pooxeUuata amoteholv ouvBetikd
urtokatdotata tou ootol. Kupidtepa eival o pn amop-
poEroIog udpo&uanatitng, to B-ewogopikd TpIaoBe-
otio (B-TCP), mapdywya udhou, wo@opikd dhata Kai
10 Beikd aoBéotio. H xnpikr olvBeon, n QUOIKA HoP®H
kai ol dilapopotoIfoelg otV emdveia Toug odnyouv oe
moikia emimeda Bloamoppognoipdtntag (Vouros 2008,
Farzard kar Mohammadi, 2012).

IBiv. Zevopooxelpata

Ta Eevopooxeuyata eival ootikd HOOXeUPata (wIKAG
mipoéheuong amd ta omoia éxouv agaipedel dAa ta op-
yavikd ouotatikd. Me autd To TpdTo emTuyxdAvetal eAa-
XIOTOTIOMNOoN Twv Aeypovwdwy avudpdoewy Kkai n ma-
papévouoa avépyavn Sopr TTAPEXEl Pia UOIKY dPXITe-
KTOVIKH, amoTeAwvtag pia e&éxouaa tmyr acBeotiou.
EmmAéov, n avépyavn Sopry oupBdMer otn Siatripnon
TV QUOIKWV dlaotdoewy NG au&nong katd tn didpkeia
NG @dong TG ootikAG avadiapdpewong. Kuplog ekmpd-
owrog Eevoyevolg pooxelpuatog eival o anompwteivo-
pévo avopyavo Poeio Eevopdoxeupa (Vouros 2008, Far-
zard kai Mohammadi, 2012).

levikd ta autoyevr] pooxelpata sival Biohoyikd 1davikd
Kal EUPEWG aMOSEKTA YIa TNV TTPAYHATOTIONON OOTIKAG
avdnhaong. Qotdoo oxetiCovial Pe APKETA JEIOVEKTH-
pata, onwg emmAokég katd tn diadikaoia AMyng toug,
voonPATNTa TG SEKTPIAC TTEPIOXAG KAl peyahou Babuou
amoppdenon. Q¢ ek Toutou n MEdoEATn €peuva yia
KOA og evromopéva opifdviia eMepPata €xel emkev-
TowOel o S1adikaoieg alENoNG XPNOIHOTTOIMVTAG KUPIWG
UANKG umtokatdotaong ootoU o ouvOuaouod He apopl-
OTIKEG pepPpdvec.

Il. KAINIKH E®PAPMOIH
KAl AZIOAOIHxH KOA

H KareuBuvdpevn Ootikr) Avayéwnon (KOA) yia ootikd
eMefupara katd o opi¢dvio enfmedo mpayudtoTiolEtal Pe
8Uo diagpopetikés pooeyyioelg (Hammerle kai Jung, 2003):
I. >tadiakr mpooéyyion: Mpaypatornoinon KOA apxikd
kai og Seltepo XPOvo (6-9 prveg petd) tomobetnon ep-
QUTEUPATOG,.
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same time and has reduced treatment cost (Hdmmerle
kai Jung, 2003).

However, clinician’s concerns are related to the choice
of the appropriate method and depend on the area and
the defect dimensions of the alveolar ridge. Staged ap-
proach is a golden standard for treatment of horizontal
localized alveolar defects, especially in aesthetic zone. It
provides a larger bone surface, which contributes to new
bone formation, since no implant is inserted at the same
time (Nevins et al. 1994, Buser et al. 1999, Milinkovic and
Cordaro, 2014). Maturation of new bone substrate is
performed with simultaneous implants placement, due
to the local release of growth factors. Also a better con-
tact surface between bone and implant is achieved since
the travel distance for osteogenic cells from the exposed
marrow cavity to implant surface is much shorter (Buser
et al. 1993, Buser et al. 1999).

II.1. Evaluation of success of horizontal GBR
with absorbable membrane

Results are quite encouraging, regarding the use of xe-
nografts in horizontal defects in combination with GBR.
In a recent study the effectiveness following the use of
bovine grafts with absorbable membrane in a narrow al-
veolar crest with localized horizontal defect, was investi-
gated; multiple clinical and radiographical measurements
were performed and the result was 3-4 mm profit in the
alveolar ridge width. In revision one vyear later no stati-
stically significant bone loss was observed (Block and
Kelly, 2012).

Hammerle et al. performing horizontal ridge ingrowth
with deproteinized inorganic bovine xenograft in conjuc-
tion with collagen absorbable membrane, reported simi-
lar results. The estimated augmentation of the alveolar
ridge width after 10 months of clinical intraoral measu-
rement was 3.2mm (Hammerle et al. 2008).

Results arising by the use of deproteinized inorganic bo-
vine xenograft in combination with pericardium absor-
bable membrane are quite promising. Specifically the
mean horizontal ridge ingrowth was estimated at 3mm,
3 months after the GBR (Steigmann, 2006).

Several researchers use a combination of autogenous
and xenogenous graft matenial, in order to manage ho-
rizontal bone defects of the alveolar ridge and decrease
the absorption of autogenous grafts. Therefore the initial
placement of autogenous graft in the wound area provi-
des a large amount of viable osteoblasts and progenitor
cells in the donor site. These are able to proliferate and
minimize the gap between the graft material and the tre-
ated area (Castillo, 2010). Urban et al. performed dimen-
sion augmentation with a combination of I:| autogenous
bone graft and deproteinized inorganic bovine graft, in
25 cases where the ridge width was measured at 4mm.
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2. 2uvduaaotikr) Tpoaoéyyion: Tautdxpovn Tormobétnon
gHuUTEUpatoq kal augnon akpoAogiag pe KOA. 2e auth
TV Tepimwon efvar avaykaia n enfteu€n mpwtoyevoug
otaBepdtnTag katd TNy TomoBETNon Tou ePEUTEUNATOCG.
H epappoyr] TG ouvduaotikiig MPOEyYIoNG yid TV av-
TUETWTTION eEMeIIUATwY TAsoveKTe! SIS e€acpahiCel pel-
wpévn voonpdtnta tou acBevous, Adyw Tou ot dievep-
yeftal pia xeipoupyikr) mpdén, amartel peiwpévo Xpdvo
Beparmeiag, agou n avdmiaon kai n TomoBétnon Tou ep-
QUTEUPATOC TTpaypatomololvial otov 810 xpdvo evad
éxel Kal pPelwpévo kéotog (Hammerle kar Jung, 2003).
Evtoutoig mapapévouv ol mpoBAnuatiopol tou KAIVIKOU
OXEUKA Pe NV emAoyr] TG KAtdMnAng peBddou mou
egaptdtal and v MEPIOXH TNG PATVIAKAG akpoAopiag
mou autr) Ba xpnoiporoinBel aAd kai tug diaotdoeig
Tou eMelppatog. Paivetar &t n otadiakr] TPOCEyyIon
amoTeAel TN XPUQOT] TOWH YId TNV AVIIUETWITION EVIOTTI-
OPEVWY eEMEIPPATWY @aTtviakig akpohogiag Katd to
opiCévtio emimedo, €1ikd otnv aiodnuikd (wvn, kabwg
N TTAPEXOHEVN OOTIKY| TTIPAVEIa, N oroia Ba oupBdaMel
01O oXnuatiopd véou ootol, eival peyaAltepn, apou
10 epgUTeupa Sev tomobeteital otov id1o xpdvo (Ne-
vins kai ouv. 1994, Buser kai ouv. 1999, Milinkovic kai
Cordaro, 2014). Tautdxpova ye tv otadiakr TPOoEy-
yion yivetar wpfyavon tou veooxnpatoBéviog ootikou
UTTOOTPWHATOG, PECW TNG TOTTIKAG ameAeuBépwong au-
ENTuKWV TTapaydvIwy, evw ev TEAEI EMITUYXAVETAl KaAU-
Tepn emedveia emapig Hetafl ootol Kal ePpuTEUUa-
106, KaBwG ta ooteoyevetikd kUttapa diaviouv PIKPO-
Tepn anéotacn and tnv ekteBelpévn PUENKT KOINGTNTA
PO TV emodvela Tou epgutelpatog (Buser kai ouv.
1993, Buser kai ouv. 1999).

IIl.1. A&ioAdynon emtuxiag opidévuiag KOA pe
anopPoProIpn peppedvn

Avagopikd pe tn xprion Eevopooxeupdtwy os opifdvtia
eMefppata oe ouvduaopd pe KOA, ta anoteAéopara ei-
val apketd evBappuvtkd. e pdoeatn pehétn émou die-
PEUVABNKE N amoTEAEOPATIKATNTA TNG XProng Boeiou po-
OXEUNATOG GE OUVOUAOHS [e amoppo@rioipn HepPpdvn,
og otev) MPdobia patviakr akpoAogia Tmou Tapouoiale
evIomiopévo opildévtio ENelppa, rapatneribnke kEpdog
NG TAENG Twv 3-4 XINOTTWV OTO £UPOG TG AKPOAO®IAC,
XWPIC TV UMapgn otatioTikd onPavtkrg amwAeidg ootou
oe enaveggtaon éva xpovo petd (Block kar Kelly, 2012).
2¢€ av@hoya cupmepdopata katéAngav ol Himmerle kai
ouv., TTou Tpaypatoroinoav og |2 aoBeveic opi¢dvua au-
€non akporopiag pe avépyavo amompwTeVwpEvo Boeio
péoxeupa o ouvduaopd pe amoppo@raiun HeRBPAvn
KoMayovou. Metd and KAVIKEG vOOOTOUATIKEG HETPIOEIG
didpkeiag 10 pnvay, o kEPSOG 0To £UPOG TG AKPOAOPIAg
urohoyiotnke ota 3.2 mm (Hammerle kai ouv. 2008).
Apketd evBappuvtikd efval ta anoteAéopata Tou ava-
KUTTTOUV amd TNV Xpnalporioinon avopyavou amompw-

BAaxdxkn A. kar ouv./Viachaki A. et al.

Nivakag 2
Kptpta akloAdynong emiBiwong eupuTEUUATWY

1. | Amoucia KivnTikatnrag

2. | Anouocia emniuovwy UTTOKEIUEVIKWY OUUTTTWUATWY (Ttdvog, ducalobnoia)

3. | Anouocia enavaAauBavopuevng MEQIEUPUTEULATIKNG MOAUVONG
e onuela dartinong

4. | Anouocia aktivodladyaong TiepIPePIKA TOU EUPUTEUUATOC

5. | Amouoia BaBouc BUAIKWY peYaAUTEPOU Twv 5 mm

Kal xwplg alwoppayia

6. | Kard m didpkela Tou mpwTou Xpdvou GpopTiong, KABETN 0oTIKNA
anopEdPnon g TA&Ng Twv 1,5 mm Bewpeltal anodekT).

dev mpérel va urtepBaivel Ta 0,2 mm.

Table 2
Evaluation criteria for implant survival

1. | Absence of mobility
2. | Absence of persistent subjective symptoms (pain, dysesthesia)

3. | Absenceof periimplant repeated infection

with signs of suppuration

4. | Absence of radiolucent figure around implant

5. | Absence of pockets with depth greater than 5 mm

and no bleeding

6. | Vertical bone resorption of 1.5 mm is considered acceptable,
during the first loading time.

The annual loss in the vertical level should not

exceed 0.2 mm after the first year.

An augmentation of 5.8 mm was observed after 9 mon-
ths (Urban et al. 201 3).

Jensen and Terheyden performed a systematic review in-
cluding 225 patients, who underwent 247 horizontal
ridge augmentation procedures with GBR technique and
absorbable membranes. After 7.3 months of healing pro-
gress, the profit in alveolar ridge width was estimated at
4.2mm and the complication rate was evaluated at 18.9%
(Jensen and Terheyden, 2009).

IIl.2. Implants Survival Evaluation
in conjunction with horizontal GBR
and absorbable membrane

Predictability is a necessary condition in order to esta-
blish a technique. Therefore establishment of the GBR
with absorbable membrane as the most appropriate
method to treat deficits of the alveolar crest in the ho-
rizontal level will be achieved by evaluating the survival
rate of the implants, placed simultaneously or at a later
time at the site. The evaluation of the implants survival
is based on clinical and radiographic criteria, due to the
absence of accepted ones. These were identified in the
past by Albrektsson et al, (1986) and Buser et al, (1996)
and appear in Table 2.
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TeVwpPEvou Pdeiou EeVopoaXeUatog e amopPo@AaIHN
pepPpdvn amd mepikdpdio, pe emiteuén péong opifov-
Tag algnong TG tagng Twv 3mm 3 prveg petd v KOA
(Steigmann, 2006).

APKETOI EPEUVNTEC YIA TNV AVIIUETWITION TWV OPICOVTIWV
OOTIKWV EMeIJPATWY TG patviakig akporogiag, xpnol-
poroloUv éva ouvbuacopd amd autoyeveG Kal EEVOYEVEQ
HOOXeUPaTIKG UNKS, a&IoTTOINVTAG €101 TA TTAEOVEKTAHA-
Ta mou anoppéouv and o kabéva Eexwplotd Kal avtl-
PETWITICOVTAG TNV PYeydAn og eUpoG amoppdenon Twv
autéroywv pooxeupdtwy. Mdhiota n tomob€tnon apxi-
KOG otV TTEPIOXT] TG BAGPNG autopooxeUpudatog, mapée-
xel otn Séktpia mepioxn) éva apibud amd {wvravouq
ooteoPAdaoteg Kal mpoyevwnTikd KUTtapa, Td oTToia TToA-
Aamhacidovtal kar ouykAeivouv To Kevd avdpeod oto
pooxeupatikd UNKS Kkai tn Bgpareudpevn mepioxn (Ca-
stillo, 2010). Or Urban kai ouv. Tou mpaypatormoinoav
au&non diaotdoswy oe 25 aobevelg pe patviakr] akpo-
Aoopia mdxoug Aiydtepo and 4 mm pe ouvduaopd au-
ToyevoUg 00TIKOU HOOXEUNATOG KAl EEVOHOOXEUPATOG
(avépyavo amompwtelvwpévo Bdeio pdoxeupa) os ava-
Movia |11 kai amoppogroiun pepBpdvn kKohMaydvou, pe-
T4 Vv Mapéleuon 9 pnvwv katapétpnoav avgnon 5.8
mm ato eUpog NG akporopiag (Urban kai cuv. 201 3).
O Jensen kal ouv. o€ CUCTNUATIKY] QVACKOTINGH CUTTE-
piéhaBav 225 aoBeveig, mou umofAriBnkav oe 247 dia-
dikaoieg opifdvtiag avgnong akpoAogiag pe KOA kal
Bprjkav &t petd v mapéheuon xpdvou emotiwong 7.3
pNVOV UTIEXE KEPOOG TNG TAENG Twv 4.2 mm oTo VP0G
NG eatviakrg akporopiag oe KOA pe amoppo@rioiun
HEUBPAVN, £V TO TTIOCOOTO TWV EMMAOK®OV UTTOAOYIOTN-
ke oto 18.9% (Jensen kai Terheyden, 2009).

1.2, A&loAdynon empPiwong eMEUTEUPATWY OF

ouvduacpd pe opi¢ovuia KOA kar amoppor-
oIpn pepBpdvn

MNa v kabiépwon piag TexviKAg W TEKPNPIWPEVNG He-
B6Sou, anapaftntn mpolndBeon eival n mpoPAeyipdtnTa
autic. Na v kabiépwon hoimdv g KOA pe anoppo-
erjoIun HePBpdvn wg TV mAéov KatdMnAn yia Ty ave-
HETWTTION EVIOTOUEVWY EMEIPPATOV KaTd To 0pICdvTIo
enimedo TG PaTvIaknG akpoAogiag, eivar armapaftnn n
aglohdynon tou mocootol empPiwong Twv eREUTEUHd-
Twv, Ta otoia TommoBetriBnKav tautdxpova f oe Petaye-
VEOTEPO XPOvo and tnv epappoyr] g KOA. H a&lors-
ynon ¢ emPiwong twv epguteupdtoy, Kabwg dev
urtdpxouv akdpn Beomopéva anodektd Siaywwotikd Kol-
Tpia, otnpiletal ota KAVIKG Kal akTivoypa@ikd KpItrpla,
Ta oroia mapouaoidlovtal otov [livaka 2 kar éxouv
nipocdiopiotel katd To mapeA8dv and toug Albrektsson
kal ouv. To 1986 kai Buser kai ouv. To 1996.

2uvduaoTiKkr TIPOoEyyion
2€ TIPOOTTIKY HEAETN Twv Zitzmann Kai ouv. unoloyiotnke
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Combined Approach

In a prospective study by Zitzmann et al. authors me-
asured the survival rate of dental implants placed si-
multaneously with the application of GBR in horizon-
tally localized defects, after 5 years operational loading.
[t was about 103 implants, which were placed in a de-
ficit ridge, followed by GBR with deproteinized inor-
ganic bovine graft and absorbable collagen membrane.
In an over 5 years clinical and radiographic evaluation,
the survival rate was estimated at 95.4%. Also the pre-
sence of dental plaque was measured at | 1.31% and
the height of keratinized gingiva was 3,52mm (Zi-
tzmann et al. 2001).

In their prospective study Dahlin et al. examined the im-
plant survival ratio in localized area after clinical and ra-
diological assessment lasting 5 years; similar conclusions
of 97,5% were found. In this particular study, implants
were place in 8 patients according to the simultaneous
protocol of GBR in conjuction with deproteinized inor-
ganic bovine graft and 20% autogenous bone graft with
collagen absorbable membrane. Also the vertical bone
loss around implants was evaluated and it was estimated
at [.13mm (Dahlin et al. 2010).

Finally, in a study from Juodzbalys et al. the success of
the single stage implant placement at the same time
with GRB technique with deproteinized inorganic bo-
vine graft and absorbable collagen membrane in |7 pa-
tients, was investigated. The clinical and radiographic
findings, after 5-year follow up, led to the conclusion
that the periimplant tissues remained in a stable con-
dition. Also there was absence of pain and other bio-
logical complications and the implant survival rate was
100%. The bone loss around implants in vertical di-
mension was estimated |,33 mm in a year (Juodzbalys
et al. 2007).

Staged approach

In a systematic review by Jensen and Terdeyden in 2009,
the implant survival was measured in |0 studies, in which
925 implants in 425 patients are included and horizontal
ridge augmentation was performed 6.3 months before
implant placement. The observation time was 12 months
after the implant loading. The osseointegration and sur-
vival rate of the implants was estimated at 97% (Jensen
and Terheyden, 2009).

Urban et al. placed 58 implants in 22 patients in bone
substrate, where GBR was performed before |2 months
in order to manage horizontal alveolar crest defect. The
augmentation of bone substrate was achieved by com-
bining absorbable membrane and xenogeneic bone graft,
autogenous or combination. The researches mentioned
a 100% osseointegration rate after 5 years of observation
(Urban et al. 201 1).
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T0 TTO000TS MPIWoNnG 0SOVTIKWY EUPUTEUPATWY Ta oTToia
ToroBetiOnkav tautdxpova pe v epappoyr] KOA oe
oplfdévua evtomopeva eMeiparta, Petd amd 5 xpdvia Ael-
ToupyIKAG @opTionc. Empdkerto yia 103 epguteduarta mou
TomoBetiBnkav og eMeIppaTKr) akpoAogia kal akoAoun-
oe KOA pe Eevopdoxeupa (avopyavo amnoTpwiEVwHEVO
Boeio pdoxeupa) kar amopEo@rolpn HepBpdvn koMayo-
VOU. 2TOV KAVIKS Kal akTivoypa@ikd EAeyxo 5 €TV, To TTo-
00016 emPiwong umoloyiotnke oto 95,4%, mapoucia
odovtikig pikpoPiakig TAdkag oe | 1,319 kar Uog kepa-
Tvoroinuévwy olAwv 3,52mm (Zitzmann kar ouv. 2001).
2¢& avdloya ouprepdopata g tééng tou 97,5% Katé-
An&e n mpoortTtikr| peAétn twv Dahlin kar ouv., ou e&eta-
0aV TO TTOCOOTO MPBILONG EHPUTEUPETWY OF EVIOTIIOE-
vn eploxr, HETd amd KAIVIKS Kal aKTvoypa@Ikd EAeyxo
5 xpdvwv. 2T OUYKEKPIPEVN PENETN, TTou ToTToBeTBnKav
o€ 8 aoBevelc epgputelpata cUpPwVa pe To TAUTOXPOVO
mpwtdkoMo KOA pe Eevopdoxeupa (avopyavo aro-
TipwTeNVwPEvVo Bogio pdoxeupa) kal 20% autoyeveg oot
KO HOOXEUNA Kal aopPO@rolpn HepBpdvn kKoAaydvou,
N KABeTn 00Tk aMWAEIa TIEPIPEPIKA TWV EPJOUTEUNATWV
urohoyiotnke oe 1,13 mm (Dahlin kai cuv. 2010).
Téhog otnv pehétn Twv Juodzbalys kar cuv. eEetdotnke n
EMTUXIa TOTTOBETNONG HOVOPACIKGY EPPUTEUPATWY TAU-
wxpova e v texvik g KOA pe Eevoudoxeupa
(avépyavo amompwievwpévo Bogio POoXeupa) KAl
anoppo@roIun HepPpdvn koMaydvou oe |7 acBevelc.
Ta kKAvikd kal aktivoypagikd euprjpata, Petd and éva ou-
otnua emavakijoswv Setolq didpkeiag, odrjynoav oto
OUPTIEPACHA GTI O TIEPIEPPUTEUPATIKO! I0TOf TIapEpevay
oe otabepr] katdataaon, ummpxe amouoia mévou kai dA-
Awv BIOAOYIKGVY EMMAOKWV KAl TO TTOCOOTS eMmPBiwong Twv
epguteupdtwy ritav 100%. Enfong o péoog 6pog ootikrg
anwAelag oe Katakopuen didotaon TePIPEPIKA TwV El-
QUTEUPdTWY, PETd TNV TIAPEAEUON eVOG €TOUG UTTOAOYI-
otnke o 1,33 mm (Juodzbalys kai cuv. 2007).

Ytadiakn mpooéyyion

2€ OUCTNHATIKY avaockdTnon twv Jensen kai Terdeyden to
2009, unohoyiotnke n empinon Twv euEUTEVPdTWY, PETd
and xpovikd didotnua edptong |2 pnvav, oe 10 peréteg,
Tiou TiepieAdpBavav v tomoBétnon 925 epputeupdwy,
o€ 425 aobeveic kal opildvuia avgnon akporopiag 6,3 prj-
VEG TIPIV TNV TOTOBETNON TwV EPQUTEUPATWY. TO TTOCOOTS
00TE0EVOWPATWONG Kal emMPiwong Twv ePQUTEUPdTWY
urtohoviotnke oe 97% (Jensen kar Terheyden, 2009).

O1 Urban kai ouv. tomoBétnoav 58 epoutelpata og 22
aoBeveic, petd and v mapéleuon |12 pnvav and n die-
vépyeia KOA yia tnv avuigetamon opi{ovtiou eMeipa-
TOG OTNV @awviaky akpoAoia. H av€non tou ootikoy
UTTOOTPWHATOG TTeaypatorolrfnke amd o cuvduaopd
anmopPo@roiung HepBpdvng kar Eevoyevolg ootikoy po-
OxeUpatog, autoyevous f ouvduaopou. Metd tnyv mapé-
Aeuon 5 xpdvwv, ol CUYYPAPEIG avapépouy TTocoaTd
ooteoevowpdtwong oto 100% (Urban kai ouv. 201 1).

BAaxdxkn A. kar ouv./Viachaki A. et al.

CONCLUSION

According to bibliographic research information, GBR is
a well document and predictable technique for horizon-
tal localized bone defects, in order to place dental im-
plants. Also the use of xenogenous bone graft in combi-
nation with absorbale membrane presents encouraging
results, with high success and survival implant rate. Addi-
tional long term studies should be conducted, in order
to further establish the above (Donos et al, 2008). The
use of randomized control trials is of primary importance,
regarding the type of studies which evaluate the implant
survival in bone substrate, resulting by GBR.
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2YMIMEPAXMATA

>Upewva pe ta PiPAioypagikd epeuvnuikd dedopéva n
KOA amoteel pia tekunpiwpevn kai TooBAEPIUN TeEXVIKA
yia opifévtia av&non eviomopévwy eMeIpPdTwy TG
(PATVIaKAG akpoAoYIag, e okotid tnv TomobEtnon odov-
TKWV gpuTeUpdTwy. Emmiéov, n xprjon evoyevoug po-
OXeuUPaTIkoU UNKOU O€ ouvdUAopd e amoppo@riolun
pepPpdvn, mapouaidler evBappuvtikd amoteAéopata, Je
augnpéva mocootd emtuxiag kal empiwong Twv ePQu-
Teupdtwyv. Amapaitntn eival n dievépyeia emmpdobetwy
HAKPOXPOVIWY gpELVAY, TTou Ba amodeikviouv TNy Ta-
pandvw mapatjpnon (Donos kar ouv. 2008). EEdMou
OXeTKE PE TO EIB0C TWV EPEUVIIV TIOU PEAETOUV TNV £TTI-
Blwon epguteupdtwv oe ootk UTGOTPWHA, TO OToIo
éxel mookUel and KOA, mpwtelouoag onpaciag Bew-
peftal n SIEVEPYEIQ TUXAIOTTOINPEVWY KAIVIKWV EPEUVGV.
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