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TMEPIAHWH: O1 emep@UTEUNATIKEG  aMTOKATAOTAOEIG
arotedolv orjpepa pia agidmotn Adon yia Ty amoka-
Tdotaon PepIkiG 1 oNKrg vwddtntag. Avaykaia mpou-
néBeon yia v tomobEtnon epeuteupdtwy eival n
Umap€n Ikavorointikol  ootikol  umooTpwuatog. H
OOTIKY| ATWAEIA KAl QVETIAPKEIQ YIa EUQUTEUNATA, TTO-
pel va eivar avapevdpevn Adyw nAikiag rj va ogeiletal oe
miponyoupevn maboioyiky katdotaon. H avénon twv
ootkwv dlaotdoewv TIpoKeIYévou va TormobetnBolv
EMOUTEVPATA OTIG TIEPITTTWOEIG AUTEG Yiveral pe didpo-
PEG PeBSSOUG TToU €xouv Katd Kalpoug mPotabei.
2KoTIé¢ NG epyaoiag eivar n cuykprtky mapouciaon
dUo peBddwv avgnong twv Siaotdoewy Tou 0oTIKoU
UTTOCTPWHATOG, EKEVNG HE XPrON OOTIKWY HOOXEUNA-
TWV KAl EKEVNG e EQApoyr dIaTATIKAG OOTEOYEVEDNG.
[Neplypdpovtal ta TAeoveKTiata Kal 1a Pelovektipa-
Ta TG KGBe TeXVIKAG Kal TapatiBevial CUYKPITIKEG HEAE-
TEC yIa TNV KAIVIKY] agfa twv dUo peBddwv dpeoa Ka
anwtepa.

AEZEIX KAEIAIA: Aiataukr] ooteoyéveon, ooTikd
Hooxeupata, eMmpPiwon euQUIEUNATWY.

SUMMARY: Nowadays there is an increasing demand
for implant-supported prosthetic rehabilitation of the
edentulous ridges. However problems occur regarding
adequate bone support for implants. Loss of alveolar
bone may be gradual due to age resorption or due to
previous local pathology. Alveolar bone augmentation
may be achieved by using a variety of different tech-
niques.

The aim of the present paper is to compare two meth-
ods for bone augmentation: distraction osteogenesis
and bone grafting. Advantages and disadvantages of
each one are presented and discussed together with
their ability to reconstruct the deficient edentulous
ridges with ultimate purpose the placement of implant-
supported prostheses.

KEY WORDS: Distraction osteogenesis, bone grafting
materials, guided bone regeneration, implant survival
rate.
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EIZAITQrH

H olyxpovn EmavopBwtik Odovuatpikr, mpokelpé-
VoU va avtame&ENBel oTIC ASITOUPYIKEG KAl AIoBNTIKEG
anartioeig aoBevav pe oAk 1 pepik voddtnta, TIg
teleutaiec Sekaetieg éxel avammuxOel a&lomoiwvtac Tig
SUVATOTNTEG KAl TA TTAEOVEKTANATA TWV OOTEOEVOWHA-
TOUHEVWY EPQUTEUPATWY. [1poKeiyévou va Tomobetn-
Bolv epgputelpata xpeidletal va UMdpxXel OOTIKN
endpkeia i av autr eMefmel va dnuioupynBel ek Twv
UOTEPWV.

Ootikd €MeIPPa evIomopévo f oTo oUvVoAO NG Qat-
VIGKrG akpoAO®Iag pmopel va mpokUiel petd and tpau-
HATIKEG KAKWOEIG Twv YWdBwy, amd Xelpoupyikr) agai-
peon maboloyikwv eEgpyaciwv, aMd kal Adyw amwher-
ag twv dovtiwv Kal QuoIoAoyIkAG dnoppd@nong Tou
¢patviakol octol. Ta eMelppata g eatviakig akpo-
Aopiag Pmopel va agopolv oe anwAeia katd Ty Tapel-
oyhwoolkry didotaon, katd v katakdpuen didotaon A
va eival ouvduaopdg twv mapandvw (Seibert, 1993).
[Npokeiyévou va tomoBetnBouv odovtikd epgutelpata
O€ QUTEG TIC TTEPITITWOEIG, AvarmiUxOnKav TEXVIKES Yid
v avgnon tou dykou NG eatviakig akpoogiag. Oi
mo Siadedopéveg Kal EUPUTERA XPNOIUOTIOIOUKEVEG
efval pe xprion ooTIKWV HOOXEUPATWY Kal pe dIaTatikn
ooteoyéveon. [apdro Tou éxel dnpooieutel onuav-
KOG apIBudG €pyacivv Tou a@opoulv oTIG v Adyw
TEXVIKEG, UTIAPXEl OXETKY) dlapwvia petagy Twv uto-
OTNPEIKTWV TNG KABe Texvikrig doov agopd tnv amote-
Aeopatkdtntd toug (Chiapasco kai ouv. 2004p).
2komdg G BiBNoyparikig autig avaokdtmong eival
n mapouciaon twv dUo peBddwy kabwg Kal PeAeTwv
TIOU OUYKPIVOUV TNV amoTEAEOHATKSTNTA TOUG Ot
S16pBwon Twv EMEINPATWV TG PATVIaKAG akpoAoPiag
OMwg emiong kai v diatjpnon Tou anoteAéouatoq
HETd TNV TOTTOBETNON EMEPPUTEUPATIKAG TTPOOBETIKAG
amnokatdotaong.

A. Ootikd pooxelpata

YTidpxouv TIOMEG EMAOYEC OOTIKWY HOOXEUPdTwY, He
SIAPOPETIKEG PIOAOYIKEG Kal EPPBIOPNXAVIKES IDIGTNTEC.
H katavénon twv 1Slotitwy Twv pooxeupdtwy eival
ONHavTKA yia TNV owaotr| MAOYT TPOKEIUEVOU va eri-
TeuxBel n evowpdtwor toug ot Oéktpia TEPIOXN
(Goldberg kai Akhavan, 2005).

Opiopdg kal Ta§Ivopnaon Twv 00TIKOV HOOXEUPATWY.
Ta ootkd pooxeduata avdhoya pe tnv TPoEAeuar|
Toug ouvnBéotepa tafvopolvtal oe a) autovevi A
autopooxelpara, B) alMoyevi | aMopooxelpata (amd
dMo dropo Tou diou €idouc), v) etepopooxelipata
Eevopooxelpata (and dMo €ufio €idog) kai &) alo-
TAQoTIKA 1| ouvBeTIKd pooxeUpata (amd ootikd uToka-
tdotata fj ouvBetikd uhikd) (Damien kar Parsons, 1991).
Avdhoya pe tnv duvapikry Toug Siakpivovial a) oe

Koupooupng A. kai ouv./Koursoumis A. et al.

INTRODUCTION

Over the last decades and in order to cope with the
demands of partially or totally edentulous patients,
modern reconstructive dental surgery has benefit from
the abilities and advantages of osseointegrated
implants. If bone volume is not adequate for implant
placement it may be supplemented.

Partial or total bone loss of the alveolar ridge may
occur in consequence of sustained trauma, after surgi-
cal removal of pathological lesions or due to early teeth
loss and natural bone resorption. Alveolar ridge defects
are divided into labiolingual, coronoapical and combi-
nation of the above (Seibert, 1993).

Various techniques have developed in order to enhance
bone support for implant placement; most widespread
and prevailed are the use of bone grafts and distraction
osteogenesis. Although a lot of papers have been pub-
lished regarding these techniques there is a dispute
among their efficiency (Chiapasco et al, 20043).

The purpose of this literature review is to present
these techniques and the studies comparing their effi-
ciency in correcting alveolar ridge defects as long as
maintaining the result of implant supported prostheses.

A. Bone grafts

There are several types of bone grafts with different
biological and biomechanical properties. Understanding
these properties is mandate in order to choose among
them and achieve their integration into the recipient
site (Goldberg and Akhavan, 2005).

Definition and classification of bone grafts

Bone grafts are classified by their origin into a) autoge-
nous bone grafts or autografts, b) allogeneic bone grafts
or allografts (harvested from human cadavers), c) het-
erogeneous or xenografts (deriving from other species)
and d) alloplastic bone grafts or synthetic bone substi-
tutes (deriving from bone substitutes or synthetic
material) (Damien and Parsons, 1991).

According to their biomechanical properties, bone
grafts are categorized into a) osteogenetic which pro-
mote new bone formation due to growth factors they
contain, (TGF-B. IGF-I, IGF-Il, etc), b) osteoconductive
which enhance vascular growth and calcification and c)
osteoinductive which stimulate mesenchymal stem cell
differentiation to precursor chondroid cells and osteo-
cytes (Mericske-Stemn et al. 1994).

Bone grafts are also classified into orthotopic or het-
erotopic depending on the anatomical similarity of
donor and recipient site (Burchardt, 1987), vascularized
or non-vascularized based on vascular supply, membra-
nous deriving from mesenchymal stem cells (as all cran-
iofacial bones) or chondrogenic from ectomesenchy-
mal cells (like iliac bone) (Bauer and Muschler, 2000).
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OOTEOYEVETIKG, TTOU TPodyouv TN dnuioupyia véou
00ToU PEOW QUENTIKWV TIAPAYOVIWV TIOU TIEQIEXOUV
(TGF-B, IGF-I, IGF-Il k.), B) ooteokabodnyoupeva, ou
evioxUouv Tnv ayyelakr) avdmuén kai evaofeotiwon
Kal y) ooteoemnaywyikd, TTou mpokaholv Siagoportioin-
O PXEYOVWY PECEYXUNATIKOV KUTIdpwy o€ Tpodpo-
pa xovdpokUttapa kal ooteokyttapa (Mericske-Stem
et al. 1994).

Emiong ta ooukd pooxelpata prmopolv va ta&ivopn-
BoUv oe opBotorikd | eTepotorikd, avdhoya e To edv
n 6dtpia kai n Séktpia Béon eivar avatopikd Opoleg
(Burchardt, 1987), oe ayysiolpeva fj pn ayyeiolpeva
avdhoya pe v undpxoucda A OxI aluatikr] TTapoxr|, oe
HePBPavdn av pogpxovtal and ta apxeyova Heoey-
XUPATIKG kUTtapa (émwg A 1a 0oTd Tou KPavioTpo-
OWTTIKOU OUPTIAEYHATOG) 1 O XOvOpoyevr] av TTPoEp-
xovtal and ta eEwPecEYXUPatikd kittapa (Omwg To
Aaydvio ootd) (Bauer kar Muschler, 2000).

H alénon twv ootikav SIaotdoewy TG Qatviakig akpo-
hooiag pe ootikd pdoxeupa yiverar xeipoupyikd. Metd
and mpogtolyacia G SékTpiag MePIoXAG, TO HOOXEUNA
ouvrBwe TomoBeteftal wg eMévBETo TepdXIo OtV TTEPIO-
xr] Tou eMefpatog kar akivnroroleftar (pe Bidec) evw n
TeNKr] armédoon NG aVatopIKiG YIVETal PE OUPTARPWON
OOTIKWV HIKpOTEPaxiwv- TpIdpdtwy. H mepioxr) pmopel
va emkaAugBel pe pepBpdvn yia Ty 1otk avdmiaon r
va a&omoinBoulv ol 1d1dtnteg avdmAaong Tou TEPIOaTE-
OU. 2Npavtikd yia v empiwon Tou jooxelpatog eivai n
TIAAPENG Kal xwpig tdon kdAur| Tou pe paiakous iotolg,
EVW ATTOPEVYETAl 1 OTOIASATIOTE EQAPOYT POPTIONG
Kal doknong Tieong otnv TepIoxr yia Touhdxiotov éva
3unvo (latpou kar ouv. 2008). Metd v anarolpevn
xpovikry Tapéieuon (3-4 prveg), tomobetolvtal ta
eppuTelpaTa.

a) AutopooxeUpata

Ta autopooxelpata anoteholv To MOV XPNOIYOTION-
oUpEevo €id0G HOOXEUPATOG AOYW TWV OCTEOYEVETIKWY,
OOTEOETIAYWYIKWY KAl OOTEOKAB0dNYNTIKWOV IS10THTWV
TOUG, TNG amouciag avtyovikétntag kai g Suvatdn-
1ag emavayyeiworc toug (Koeck kar Wagner, 2004,
Alfaro, 2006). H @hoiddng Kkar n omoyywdng poipa
TOUG Xpnolyorololvial Ge pop@r) ootikoU Tepaxiou
g ootikd tpippata (Alfaro, 2006).

Metd tnv TomoBEtnon Tou HoOoXeUPatog oty SEKTPIa
Béon, katd TG MPWTeg PACEIC TNG OOTIKAG EMOUAWONG,
@AoIdONG Kal oToyywdng poipa mapousidfouv KOIVA
riopeia Mpokelpévou va evowpatwbolv. Qotéco 1o
oTToYYWOEG epPaviCel yonyopdtepn TeENKY eVowUdTw-
on Kal emavayyeiwon Adyw NG apxitektovikig tou,
KataArlyovtag o€ TMANPWG VEOOXNUATIoPEvo ootd. H
emavayyeiwon &gexivd mepimou v 5n nuépa (Wilk,
2004). AvtiBeta 1o Tehikd Tpoidy Tou proindoug auto-
pooxeUpatog eival évag ouvduaopds VEKPWTIKOU Kdal
Cwvtavou ootoy, Myw piag diadikaoiag mou ovoudle-
Tal eprinuky avtikatdotaon, katd Ty oroid | ooTeo-
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Augmentation of the alveolar crest with bone grafts is
surgically achieved; it includes preparation of the recip-
ient site, placement of the graft as an onlay in most
cases and stabilization (with screws), followed by addi-
tional bone in granules to fill the gaps and restore the
appropriate anatomical shape. In addition a membrane
can be used for tissue regeneration or the periosteum
with its regenerative properties. It is essential for the
survival of bone grafts to be fully covered by soft tissue
without tension; loading or pressure should be avoided
for three months (latpou kar ouv. 2008). After a wait-
ing period of 3- 4 months screws are removed and
implants can be placed.

a) Autografts

Autografts are the most often used bone grafts due to
their osteogenetic, osteoconductive and osteoinductive
properties, the absence of immunogenicity and their
ability for revascularization (Koeck and Wagner, 2004,
Alfaro, 2009). Cortical and cancellous segments are
used as a block or as particulates (Alfaro, 2006).

After graft placement, during the early stages of bone
healing, both cortical and cancellous segments behave
in the same way. However cancellous bone develops
faster incorporation and revascularization, due to its
structure, leading to new bone formation. Revascular-
ization begins on day five (Wilk, 2004). On the contrary
cortical bone turns into a combination of necrotic and
living bone, due to a procedure called creeping substi-
tution during which osteoclasts are activated before
osteoblasts in the course of new bone formation.
Choice of cortical or cancellous bone graft depends on
the requirements to be met. According to studies, cor-
tical bone grafts demonstrate an increased mechanical
resistance in the beginning, which contributes to the
formation of the alveolar crest shape; this resistance
declines and becomes similar to normal bone behavior
after six months (Dunkan and Turner, 1995). On the
contrary cancellous bone is less resistant to loading dur-
ing early stages but mechanical resistance increases
over time. Moreover it is appropriate for supplement-
ing spaces and restoring the anatomical shape.
Autograft mild dynamic loading, at the immediate post-
operative period has been proven necessary and cru-
cial for conservation and increase of bone volume both
at cellular level as in vivo (Dunkan and Turner, 1995).
Usual autograft donor sites are the iliac crest, the fibu-
la, the radius and the cranium (Hubble, 2001). Intrao-
ral donor sites include mandibular symphysis, ramus,
maxillary tuberosity, exostoses, zygomatic process, etc
(Koole et al. 1989, Alfaro, 2006). Intraoral or extrao-
ral choice of donor site, depends on the bone volume
required and on the scheduled treatment plan with
implants; it additionally determines whether general
or local anesthesia will be used. There has been
reported that autografts harvested from the mandible
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KAQoTIKr) SpaCTNPEIGTNTA EVEPYOTIOIEAl TIPIV TNV OOTE-
oPAactikr| katd tov oxnuatopd véou ootou.

H emovry proiddoug | omoyywdoug ootol 1 ouv-
duaopou Twv Vo eaptdtal and TG AMaAItioEIg OTG
omoieg kaAeftal autd va aviamokpiBel. To @AoIhdeg
TPAPA ToU pooxelpatog apxikd mapoucidlel deyald-
Tepn Pnxavikr avtoxr, mou BonBdel otnv andédoon Tou
oxAHAaTog TNG PATvIakriG akpolopiag, n omoia avioxh
ENATTWVETAI [IE TO XPOVO KAl EMAVEPXETAl OTd eMfmeda
TOU QuOIoAoyIKoU 00Tol HETd TOUG TIPWTOUG €81 Prjveg
(Dunkan kar Turmer, 1995). 2e avudiactohr, To omoy-
y0oeg ootikd pdoxeupa eival Aiydtepo avBektikd otig
HNXaVIKEG QOPTIoEI KaTd ta apxikd otddia, aAd n
avtoxr Tou augdvetal pe tn mdpodo tou xpdvou. Emi-
ong eival mo KatdMnAo yia TV TAPWON XOPwV KA
v TeNikr} anédoon tou dykou tou eMelppatog. Exel
emiong Ppedel du ota autovevr] pooxelpata eivar ana-
paitntn kai kaBopiotiky yia tn diatipnon Kai tnv avén-
O ToU GYKOU TOUG O KUTIApIkd emimedo aMd kai in
Vvivo, n ATa Suvapiky Toug eopTion PETd Ty TTapéAeu-
on tou duecou peteyxeipnuikoy diaotripatog (Dunkan
kar Turer, 1995).

2uvnBeig eEwotopatikég BEoeig APNG autoyevav
pooxeupdtwy eival n Aaydviog akporogia, n mepdvn,
ol Meupéq Kai To kpavio (Hubble, 2001). Evdootopa-
TIKEG OBTPIEG TIEPIOXEG amoTeAOUV ) yevelakr] oUP@u-
on, o K\ddog ¢ kdtw yvabou, ta yvabiaia oykwpata,
ol eEwotdoeig, n Cuywpatkr) avinpida kd (Koole ka
ouv. 1989, Alfaro, 2006). H emoyr| evdootopatikig A
eEwotoparkrig ddtpiag Bgong eEaptdral and v anar-
ToUpevn ToodTNTA HOOXEUPATOC KAl TO TIPO-ETTIAEY |E-
vo 0x€010 amokatdotaong e ePQUTELNATa, eve) kabo-
piCel kal v emAoyn yevikig fj Tommkig avaiobnoiac.
EEdMou w¢ mpog v emoyr] g ddtpiag Béong, éxel
avagepOel Twg Ta autopooxelpata Tou AapBdvovtal
and v kdtw yvabo mapoucidlouv HIKPATEEN OOTIKA
anoppdenon HETd Ty tomobetnon ot SékTpia Tepio-
xr| o€ oUykpion e exeiva mou AapBdvovtar amd
Aayévia akporooia (Koole kar ouv. 1989).

27Ta TIAEOVEKTAPATA TwV AQUTOHOOXEUNATWY CUNTIEPI-
Aappdvetal n pndevikr| avtyovikdtnta kai n duvatdn-
Ta Katakdpueng au&nong TG akpohoeiag Péxpl Kal
katd 10mm (Papageorge, 2000, Robiony kai ouv.
2004). Ta peiovektrjpdta agopolv Kupiwg otnv avd-
ykn yia dlo Béoeic emépPaong yia ) Aqyn kar v
torof€tnon toug. EEGMou ol evdootopatikég Béoeig
TIAPEXOUV TTEPIOPIOHEVN TIOOATNTA POOXEUPATOG Kal
éxouv €voelEn oe evtoropévn amokatdotaon (Lane,
1995) evw o eEwatopaukég Odtpleg Béoelg evdeikvu-
vtal og peydAa eMelppata yia Afgn emapkols ootou
aMd amarteital voonAeia kai yevikry avaioBnoia. Emfong
Sev mpémel va unotpdral n voonedtntd NG ddtpIag
Béong pe mbavétta peiddvwv emmhokwy mou BiBAio-
YPAQIKA avapépetal Gt avépxovial oto 8,6%, eva ol
ehdoooveg emmiokég ayyiCouv to 20,6% (Goulet ka
ouv. 1997, Papageorge, 2000, Uckan kar ouv. 2002,

Koupooupng A. kai ouv./Koursoumis A. et al.

showed less resorption at the recipient site in com-
parison with those harvested from the iliac crest
(Koole et al. 1989).

Advantages of autografts include the absence of
immunogenicity and their ability for vertical ridge aug-
mentation up to 8mm-10mm (Papageorge, 2000,
Robiony et al. 2004). On the contrary, disadvantages
are mainly the need for two surgical sites one for har-
vesting and one for placement of the graft. Intraoral
donor sites provide limited bone graft volume, for local
rehabilitation (Lane, 1995) whereas extraoral donor
sites are appropriate for harvesting sufficient bone graft
volume for big defects but general anesthesia and hos-
pitalization are required. Donor site morbidity must not
be underestimated as major complications have been
reported to raise up to 8.6%, while minor complica-
tions may be up to 20.6% (Goulet et al. 1997, Papa-
george 2000, Uckan et al. 2002, Herford and Audia
2004, Chiapasco et al. 20043, 2004b).

A significant disadvantage of autografts is the unpre-
dictable rate of resorption that they undergo (Papa-
george 2000, Uckan et al. 2002, Chiapasco et al. 20043,
2004b). Furthermore membrane guided regeneration
can reduce bone resorption rates, during healing
process, whilst implant placement followed by loading
results in balance rates of remodeling and resorption
(Koeck and Wagner, 2004).

Vascularized autografts offer advantages compared to
non-vascularized as they don't undergo necrosis,
resorption and remodeling during integration; in the
meantime they develop greater mechanical resistance
during the first six weeks (Wilk 2004) but present
increased morbidity and require appropriate infrastruc-
ture and training for harvesting and placement.

b) Allografts

Allografts derive from either cadaver or living tissue, are
available in every size, shape and significant size blocks
from tissue banks and allow circumventing autograft
problems (Koeck and Wagner, 2004).

Due to problems occurring during their use (systemic
immune response and transfer infection risk) they are
subject to various types of process for maintenance and
sterilization such as deep freeze, freeze-dried
(Iyophilization), removal of mineral phase or combina-
tion of the above, and irradiation or treatment with
ethylene oxide (Sommerville et al. 2000, Koeck and
Wagner, 2004). These interventions inevitably affect
biological (osteogenetic - osteoconductive) and
mechanical properties of bone allografts and should be
considered when selecting them for use (Randall et al.
2002).

c) Xenografts
Xenografts derive from species other than human (usu-
ally they are of bovine origin) (Garg, 2004). After
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Herford kar Audia, 2004, Chiapasco kai ouv. 2004q,
2004B).

2NHavIKO HEIOVEKTNHA TwV AQUTOHOOXEUPATWY €ival n
amoppdenon anpodfiertou Babuol mou ugictavtal
(Papageorge, 2000, Uckan kar ouv, 2002, Chiapasco Kai
ouv, 2004q, 2004B). Avagépetal 6T n tomobéton
HepPPAVNG Mdvw amd To HOOXeupa PTTopEl va PEIDOE!
TO TOCOO0TS AMOPEOPNONG TOU KATd TNV EMOUAWTIKT
diadikaoia, evw n TomoBEtnon Twv 0SoVTIKWY EHPUTEU-
HATWY OTNV OUVEXEIA Kal N AEITOUpPYIKY TouG @dpTion
dnpioupyel ouvBrkeg e€looppdmong tou pubuou
avavéwong kal amoppdenong tou ootol (Koeck kar
Wagner, 2004).

Ta ayyeioUpeva autoyev) ooTikd HooxeUuata exgavi-
Couv TiepIoodTePa MAeoveKTPaTa amd Ta Jn ayyeiou-
peva, di16T Sev ugiotavtal vékpwar), anopedenon Kal
avakatdokeur] Katd v evowpdtwon Toug, TIaPEXO-
VIAG €101 PeyaAiTepn HNXavikr) avioxr Katd TG TIPWTEG
€81 efdopadec (Wilk, 2004). Melovektolv wg Tmpog TV
augnpévn voonedtnta kai v avdykn KatdMnAng uro-
dopng Kkar exmai®euong yia v Adyn kai tomobétnon
TOUG,

B) AMopooxeUpata

[MNpoépxovtal eite and mwpatkd 10td eite and (wviq,
SiatiBevtal oe edikéG TPAMECEC 10TWY, PMOPOUV va
anodwoouv eupeyedn Tepdxia kar mapéxouv tnv duva-
étta mapdkapPng twv mpoPAudtwy Twv autopo-
oxeupdtwy (Koeck kar Wagner, 2004, KouCoUpumnaong
kar Apdoog, 2004).

[Npokeiyévou va amoeuxBolv mpofAjuata katd
XPAoN TOUG, OTIWE N KIVATOTIONON TwV avOOOAOYIKWV
HNXAVIOHWY Tou ATTTN Kai o Kiviuvog HETagopdc Aol
pwEewv amd tov 04N, ugictavtarl eidikr emeEepyaaia
yla T ouvtrjpnon Kar v dnooTeipwor| Toug, Omwg
BaBid katdyuln, katdyuén-Enpavon (Auogiromoinon),
araMayr] and ta avépyava ouotatkd rj ouvduacud
TV avWTEPW, KaBwg kal aktvofBdAnon f emegepyaoia
pe o&eidio tou aiBuieviou (Sommerville kar cuv. 2000,
Koeck kai Wagner, 2004). H avwtépw katepyaoia twv
pooxeupdtwy avamdgeukta emnpedlel apvnukd TG
BIoAoyIKEG (OOTEOYEVETIKEG KAl OOTEOETTAYWYIKEC) KAl
HNXAVIKEG 161OTNTEG TOUG, YeYOVOG TTOU TIPETTEN VA CUVU-
mrohoyiotel katd tn xprion toug (Randall kai ouv. 2002).

Y) Zevopooxeupata

Ta ooukd Eevopooxelpata mpokumouy petd amd
eneEepyaoia ooTKoU pPOOXeUpATog dMou  eidoug
(ouvBwg Pdeiag mpoéheuong) (Garg, 2004). Kat
autrv agaipouvtal dAa Ta opyavikd cuoTatikd, e Auo-
@iNon kai enefepyacia oTto AUTOKAUOTO aAPrvVOVIAg
v avépyavn Bepélia ouaia Twv ootwy, éva Ikpiwua
ewopopikol aoPectiou Tou diatnpel ) dopr} Tou
oupmayoug Kkar omoyywdoug ootol (Burchart, 1987).
Ta Eevopooxelpata, mou diatiBevtal pe poper) oot-
KoV Tepaxidiov i Ynypdtwy, eivar BiooupPatd kai dia-
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removal of all organic material by lyophilisation and in
the autoclave, the inorganic bone matrix remains, a cal-
cium phosphate scaffold which preserves cortical and
cancellous bone structure  (Burchardt, 1987).
Xenografts which are available in blocks or granules, are
biocompatible and have biomechanical properties sim-
ilar to human cancellous bone, net structure and con-
siderable safety against spreading infections.

Their disadvantages include friability, movement into
tissues, requirement for guided bone regeneration and
low absorption rates which result in reduced quality of
newly formed bone (Askary, 2003). As with allografts
there is a possibility of transmitting contagious diseases
mainly like bovine sponge encephalopathy (Hubble,
2001).

Xenografts can be used on their own or most com-
monly in addition to autograft before implant place-
ment (Hatano et al, 2004).

Science evolution has lead to the development of a
new promising regenerating material which contains
Pepgen-15 (P-15), a synthetic peptide that imitates the
abilities of collagen type I, promoting immigration, pro-
liferation and differentiation of osseous cells, therefore
bone tissue morphogenesis (Bhatnagar et al. 1997,
Thompson et al. 2006).

d) Alloplastic bone grafts- Synthetic bone substitutes
Alloplastic bone grafts are synthetic materials which are
used to fill defects as supplements. They are available in
various shapes, sizes and texture and divided into com-
pact, macroporous and microporous, while they can be
crystalline or amorphous (Ashman, 1992).

Alloplastic grafts are only used for osteoconduction or
to supplement autografts (Okubo et al. 2002) or
xenografts (Hatano et al. 2004, Nkenke and Stelzle,
2009).

Autografts are the most common choice among the
foregoing bone grafts for alveolar ridge augmentation in
order to be followed by implant based rehabilitation.
Autografts may be used to correct deficient ridges with
complex morphology, both horizontally and vertically
(Aragon and Bohay, 2006).

In order to minimize autograft loss risk due to resorp-
tion it is often combined with xenograft or allograft
which maintain bone volume. At the same time risk of
infection is increased while autograft properties are sig-
nificantly decreased (Urbani, 2001, Okubo et al. 2002).
In order to fully cover the graft at the recipient site, sur-
gical preparation and elongation of local soft tissue is
required (Papageorge, 2000, Chiapasco et al, 2004b).

B. Distraction osteogenesis

Distraction osteogenesis (DO) is the procedure that
achieves bone lengthening by gradual and controlled
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BETouv epPiopnxavikég 1018TNTeG MapPOOIEG PE EKEVEG
Tou avBpwmvou omoyywdoug ootoy, kaBapr| dopr Kai
OXETKr) aopdAeia évavtl Slaommopdc AoIPWEEWV.

Ta peiovexktripard toug eival éu eival Pabupd kar peta-
Kivouvtal eUkohd péoa otoug Iotolg, amarteftar n
xpron pepBpavav yia PeAtiwon Tou amoteAéopatog,
evw xapaktnpiCovtal and xapnAéd pubud amoppdon-
ONG He aMOTEAECHAa peEIWPEVN TTOISTNTA VEOOXNUATI-
00¢évtog ootou (Askary, 2003). Emiong n mBavdtnta
petddoong Aoipwdoug véoou eival umapkt, HE TN
HoP®r KUPIWG TNG ommoyywdoug eyKe@aloTdBelag Twy
Booeidbwv (Hubble, 2001).

Xpnoipomolodvtal péva toug 1| ouxvOtepa O€ OUV-
SUaopd PE QUTOPOOXEUPA TIPOKEINEVOU YId TIEPIOXN
Tou TIpoeToIpdletal yia odovukd  epeuTelpata
(Hatano kar ouv. 2004)

H eEENEN NG emoTriung kal Twv yWwoewv el Twv Egvo-
pooxeupdtwv €xel odnyrfjoel otnv avdmmugn evdg umo-
OXOPEVOU VEOU avayewntkol UAIKOU, TTOU EPTTEPIEXEI
Pepgen-15 (P-15). MNpdkertar yia éva ouvBetikd mermidio
TIoU HIKETal Ty IKavatnta Tou KoAaydvou tdmou-| va
mpodyel TV PETAvAoTeUon, Tov TIoAanAaciacpd Kai
TNV dIagopoTIonon Kal Twv OOTIKWV KUTIdPWV KAl KAt
EMEKTAON TNV HoP@OyEvean Tou oatitn 1otol (Bhatna-
gar kai ouv. 1997, Thompson kai ouv. 2006).

8) AMornhactikd pooxelpata- XuvBetikd ootikd
urokatdotata

Ta aMomiaotikd pooxelpata eival ouvBetikd UNIKG
TIOU XPNGIHoToIoUVTal TTPWTAEXIKG 0av CUUTANPWHA-
TKd UNKG TAApwong eMelgpdtwyv. AiatiBevtar oe peyd-
An TTolkiNi@ oxrjpatog, Pey€Boug kar uerg. Alakpivovtal
og oupmayr), Hakpomopwdn Kal HIKPOTIOPWdN, eve
pmopel va eival kpuotaMikd A duopea (Ashman,1992).
Ta aMomAaoTikd pooxeduata xpnoiporololvial HOvo
yId OOTEOAYWYIPSTNTA, OQV CUMMANPWHATIKS  UAIKS
ouvdualdpevo ouvBwG Pe aQUTOYevr] HOOXeUPATa
(Okubo kar ouv. 2002) aMd kai pe Eevopooxeiuata
(Hatano kai ouv. 2004, Nkenke kai Stelzle, 2009).

Ané ta pooxeupatikd UNKE, ouvnBéotepn emAoyr| yia
TNV avgnon tou dykou TNG Patviakrig akpohogiag Tmpo-
Kelpévou va torofetnBolv epgutelpata, eiva ta auto-
pooxelpata. Xpnoidomolouvial yid Ty anokatdotaon
PATVIAKWY aKPOAOPIDV COTIG OTToleG UTIdpXel anoppod-
@Nnon TG00 OTo KATakdPUEo 600 Kal oto opIldvtio
enmedo (Aragon kai Bohay, 2005).

lNa v ehaxiotomoinon NG amwAeiag Tou autopo-
oxelpatog amnd anoppd@non autd ouxvd ouvoudletal
pe Eevopdoxeupa i aAMOPGOXeUpa TTOU CUVTEAET OThV
Siatripnon tou dykou Touc. Tautdxpova Sdpwg augd-
VETal 0 KiVOUVOG emMpdAUVONG Kal Jeiwvovtal Ta onpd-
VTIKE TAEOVEKTrpata Tou autopooxelpatog (Urbani,
2001, Okubo kar ouv. 2002).

Algyxelpntikd amartetal XeipoupyIky TPOETOINAsia Kal
EMPAKUVON TWV PAAGK®V I0TWV TNG TIEPIOXNG TIPOKEN-

Koupooupng A. kai ouv./Koursoumis A. et al.

movement of surgically separated bone-segments; one
of its applications is to increase bone dimensions in
case of atrophic alveolar crest (Angelopoulos et al.
2007). As soft tissues at the defect site follow bone
augmentation accordingly (Chiapasco et al. 2007a,
2001b, Herford and Audia, 2004), the term distraction
histogenesis is also being used to describe this com-
bined procedure (Bell et al. 1999).

The first application of distraction osteogenesis in the
craniofacial region was made in 1992 by McCarthy et
al. who achieved lengthening of the mandible in four
patients using extraoral distraction devices.

Characteristics of distraction osteogenesis
Distraction osteogenesis for bone augmentation prior
to implant placement may be applied both in cases of
extended defects and in localised ones primarily of the
aesthetic zone, where vertical bone defect is more than
5mm. The bone segment to be moved should have
adequate dimensions in width and height, at least 4-
5mm and have sufficient distance from important
anatomical structures such as the inferior alveolar nerve
or the maxillary sinus (Simion 2002, Chiapasco et al.
2004a, 2007, Robiony et al. 2004).

DO is contradicted in cases of atrophic jaws with ver-
tical dimension less than 5mm, as well as in cases of
osteoporosis, local bone pathologies, systemic diseases
and in irradiated patients (>60Gy) (Dinse et al. 2008).
The advantage of DO is that the patient undergoes
basically one operation for the whole procedure with
removal of the device being a second but minor one,
reducing total treatment time until implant placement
in comparison to bone grafts (Chiapasco et al. 2001,
Okubo et al. 2002, Robiony et al. 2004). Additionally,
augmentation is achieved with natural bone formation
(Chiapasco et al. 2006), and since it is guided, the clini-
cian is able to follow its progress and intervene correc-
tively if required (Urbani, 2001).

It has been reported that newly formed bone under-
goes minimal resorption (Chiapasco et al. 2001, Uckan
et al. 2002, Robiony et al. 2004), obtaining the same
physicomechanical properties with native bone in 6
months (McTavish et al. 2000). Moreover, the final
result is quite stable and predictable (Herford and
Audia, 2004) and implant placement is possible within
a period of 2-4 months.

Most important parameters for a successful result with
DO are the strict compliance with the time schedule
and rates of expansion, the controlled movement of
the bone segment as well as its stabilisation after the
active treatment phase (Papageorge, 2000). Misapplica-
tion of distraction rates can lead either to faster ossifi-
cation of the bone defect or in fibrous connective tis-
sue formation (Degidi et al. 2004).

DO is a technique with low morbidity and low rate of
postoperative infections (Chiapasco et al. 2001, Uckan
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pévou va kaNdyouv pe acpdieia to pdoxeupa (Papa-
george, 2000, Chiapasco kai auv. 2004p).

B. Aiatatikr ooteoyéveon

H Siatatkr) ooteoyéveon (AO), n XelpoupyIKr TEXVIK
mou emtuyxdvel dnpioupyia véou ootol PeTagy xel-
poupyIKd SIaXWPIoPEVWY OOTIKWY TUNHATWY, pE eAey-
xopevn Pabuiaia amopdkpuvor] Toug, xpnolpoToleital
Kal yia TNV auénon tou dykou Tou 0oTol Ot TIEPITTTW-
on umoAeigpatikig akporoiag (Ayyehdmoulog ka
ouv. 2007). Katd tnv epappoyr tng tautdxpova pe v
ooTikr) al€non emtuyxdvetar avtiotoixn avdmugn twv
utrepkeldévay  parakwy 1oty (Chiapasco kar ouv.
2001, 2004p, 2007, Herford kai Audia, 2004). lNa to
AOyo autd MOMEC @opég otn Sigbvr| BiBAIoypapia n ev
Noyw Siadikaoia avagépetal pe tov 6po diatatiki
IOTOYEVEQH TIPOKEIPEVOU VA UTTOSNAWOE! TNV IKaVATNTa
autq (Bell kai ouv. 1999).

H mpwtn epappoyr) g AO otnv TEPIOXT] TOU Kpavio-
TIPOCWTIKOU CUPMAEYHatog éyive to 1992 amd toug
McCarthy kar ouv. TTou TIpaypatomnoinoav EMurAKUVoN
NG KAtw yvdbou oe téooepic aobevelc xpnoidoTolw-
viag e&wotopatikouq diatatikous pnxaviopoug.

Xapaktnpiotikd g Siatatikiig ooteoyéveons
['poKelpévou va yivel TIPOEUPUTEUNATIKY) 0oTIKr) al&non,
yivetar xpfion g AO oe TepMMWOEIG EKTETaPEVWY AMA
Kal EVIOTIOPEVWY EMEIPPATWY OKANPWY 10TWV, KUPIWG
otV aioOnukr} {Wvn, 0€ KATaKOPUPO OOTIKG EMEIPUa
peyaAitepo twv Smm. [Npolndbeon eival o ootikd
KoAOPBwpa mou Ba petakivnOel va éxer emapkeic diaotd-
O€IC 0€ TIAATOG Kal UYog (4-5mm TouAdxioTov) Kar emi-
ONG va UTdpxel IKavoTroInTikr) améotaon and onuavuikd
avatopikd oToIxeia, OMwG To KAtw eatviakd veupo rj To
€dagoc tou yvabiaiou kdAmou (Simion 2002, Chiapasco
kai ouv. 2004a, 2007, Robiony kai ouv. 2004).

H epappoyr) AO avtevdeikvutal og TIEQITIWOEIG ATPO-
QIKQOV YWabwv e katakdpuen didotacn piIkpdtepn Twv
5mm, og TepIMWoEelG 0oTteoTdPWanG 1 EVIOTIOUEVNG
ootkrig Taboloyiag, oe TEPMTTWOEIS CUCTNHATIKOV
vOONUAdTwy KaBwe Kar og TTEPITIWOEIG AKTIVOBOANUE-
vwv aoBevav (>60 Gy) (Dinse kai ouv. 2008).
MAeovéktnua tng AO eival 6T o aoBeviig upiotatal pia
Baoik xeipoupyikr emépPacn kai pia pikpdtepn yia
TNV aQaipesn TG OUOKEUNG, EVW TAUTOXPOVA HEIWVE-
Tl KAl 0 OUVONKOG Xpdvog Beparmeiag ouykprtikd pe
Texviki twv pooxeupdtwy (Chiapasco kai ouv. 2001,
Okubo kai ouv. 2002, Robiony kai ouv. 2004). Emmpd-
oBeta n ootikr] avdmAdon emmtuyxdvetal e dnuioupyia
ouoikoUy ootol (Chiapasco kai ouv. 2006) kar eiva
kaBodnyoupevn, yeyovog TToU TIAPEXEl OTOV KAIVIKO TN
duvatdtnta va ehéyxer av éxel e§aopaliotel o anapai-
TNTog OyKog Tou amarteftal yia T Siépbwon g atpo-
QIKAG atviakig akpologiag ald kar va mapepPaivel
SlopBwtikd (Urbani, 2001).
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et al. 2002, Robiony et al. 2004). Nevertheless the sur-
gical placement of distraction devices requires knowl-
edge, experience and complex surgical manoeuvres to
prevent the integrity of anatomical elements, mainly
nerves and vessels (McTavish et al. 2000).

According to previous reports complications may be
major and minor. Major ones such as device activation
failure or its breakage, discontinuity of bone segments,
wrong direction of osteogenesis, epithelium herniation
or hypesthesia-paresthesia of inferior alveolar nerve are
usually observed in the posterior region of the
mandible in 85% of the cases and in 5% in the anteri-
or region of the maxilla. Minor complications such as
infection, distraction screw fracture, perforation of
mucosa or soft tissue hyperplasia, even incomplete
osteotomy requiring repetition or inclination of the
movable bone segment, are usually observed in the
posterior region of the mandible in 60% of the cases,
34% in the anterior region of the maxilla and 6% in the
anterior region of the mandible (Jensen and Laster,
2002, Enislidis et al. 2005, Mazzonetto et al. 2007, Tay-
fun et al. 2008).

DO requires high degree of patient cooperation due to
intolerance, aesthetic problems caused by the appara-
tuses, their long lasting presence in the oral cavity, the
difficutty to maintain proper oral hygiene as well as to
speak and eat (Papageorge, 2000, Raghoebar et al.
2002, Primrose et al. 2005). Moreover the cost of the
apparatus is high.

Description of distraction osteogenesis devices.
Throughout history of DO, surgical devices were
designed in such a way as to serve their scopes and var-
ious devices are commercially available. Design princi-
ples of both intraoral and extraoral devices are similar,
while each device has specific indications and contra-
dictions.

In maxillofacial surgery distracters are divided into a)
extraoral, for application mainly in cases of orthognath-
ic surgery to correct skeletal anomalies and syndromes
and b) intraoral, which are used mainly in pre-pros-
thetic surgery prior to implant placement.

Moreover intraoral devices can be further classified into
a) endosseous and b) extraosseous (Table 1), (Urbani,
2001, Jensen, 2002, Robiony et al. 2004, Cano et al.
2006, Mazzonetto et al, 2007, Krenkel and Grunert,
2009).

In relevant studies (Uckan et al. 2007) none of the dis-
tracters seem to excel over the other, while frequency
of complications and survival rates of implants showed
no statistically significant differences. Extra-osseous
devices seem advantageous in cases where the alveolar
crest is narrow and augmentation of 2cm or more is
required. In all other cases the endosseous devices
have very good results and ensure greater cooperation
from the patient with less discomfort and better aes-
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Avagépetal 0T TO VEOOXNPATIoPEVO 0aToUV Ugpiotatal
e\dxiotn amoppdenon (Chiapasco kar ouv. 2001,
Uckan kar ouv. 2002, Robiony kai ouv. 2004) kar aro-
KTd TIG 151G PUOIKOPNXAVIKES IBIOTNTEC HE TO PUOIONO-
yIk6 ootd oe didotnua 6 pnvav (McTavish kar ouv.
2000). Emiong to anotéheopa tng diatatikrig Beparei-
ag eival otaBepd kai apketd mpoPAéipo (Herford ka
Audia, 2004) evy n TOMOBETNON TWV EPPUTEUPATWY
efvar duvatr oe didotnua 2-4 pnvav.

O1 onpavtikdtepeg TTAPAPETPOI YIA ETTITUXNKEVO aTTo-
téheopa pe AO eival n trjpnon tou xpovodiaypdupa-
TOG Kal Twv pubuwv didtaong, o éheyxog NG Kateu-
Buvong petakivnong Tou ootikoU KoAOBWPATog aMd
Kkal n otabeporoinor Tou Petd v evepyr] edon g
Bepaneiac (Papageorge, 2000). H AavBacpévn epap-
poyn twv puBpwv didtaong pmopel va odnyrioel efte o€
TaxUTePn OOTEOTONON TOU OXNUATIOOEVTOC 0oTIKOU
eMelppatog | otov oxnPAtopd IVwdoug ouvOETIKOU
iotou (Degidi kar ouv. 2004).

H AQO eivar pia texvikr e pikpr] voonpdtnta Kai xaun-
A6 Tocootd peteyxeipnukwy AoipwEewv (Chiapasco
kar ouv. 2001, Uckan kar ouv. 2002, Robiony kar ouv.
2004). Omnwodnmote n tomobémnon twv dITatikOV
OUOKEUWV €ival xelpoupyikr] eméupaon mou arartef
YVQOon, eumelpia Kal oUVBETOUG XeIpoUpPYIKOUG XeipI-
OpOUG YIa TNV amo@uyr TPWoNG AVATOHIKOV OTOIXEIWY,
OMwe velpwy kal ayyelakwv mheypdtwy (McTavish ka
ouv. 2000).

Upoewva Pe v PiBNoypagia ol mBavég emMAOKEG
propel va eivar peiCoveg i ehdoooveg. Or peifoveg erm-
TIAOKEG OTTWG aToTuXia evepyoTrtoinong TG CUOKEURG
Bpavon tng, AavBaopévn katelBuvon NG ooteoyéve-
oNG f douvéxeld Twv dUo OoTIKWV TUNHATWY 1 akdpa
Kal emOnAIakdg eykoheaopds, aMd kar umaioBnoia-
niapaicBnoia tou kdtw atviakou vedpou, TapatneoU-
vtar ouxvétepa otnv ormioBia mepioxr tng kdtw yvabou
oe mocootd 85% kar oe 5% oty mpdobia mepioxn
g dvw yvdbou.

O1 ehdoooveg emmAokég OMwg pdAuvon, didtpnon
Tou PAevvoydvou A uTEPTTAQCIa TwV PAAGKWV 10TV,
aM\d kal atelqg ooteotopia mou xpridel emavdinying,
1| KAion Tou kivntoU koAoBwpatog r akdun kar Bpau-
on g Bidag didtaong mapatnpolvtal otnv omiobia
meploxry TG kdtw yvdBou oe moocootd 60%, otnv
npdabia mepioxr TG dvw yvdBou oe moocootd 34%
Kar atnv mpdaobia mepioxr] TG kdtw yvdbou oe Mooo-
otd 6% (Jensen kai Laster, 2002, Enislidis kai ouv.
2005, Mazzonetto kar ouv. 2007, Tayfun kai ouv.
2008).

H AO amartef emiong ugnAd Babud cuvepyaoiag tou
aoBevolc Adyw tng Suoaveiag kal tou aiodnuikou
TPoPAjpatog mou dnuioupyoly ol dIaTatikol pnxavi-
opof, Tou peydhou xpdvou TIapapovrg Toug otn oto-
patkr KoIAdTNTa, T duckoha epappoyrg Kahig oto-
HATIKAG LYIEIVAG KAl TwV TIPOPANUdTWY KaTtd TV opINa
kal T Ayn tpoerg (Papageorge, 2000, Raghoebar ka
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thetics during the active treatment phase (Uckan et al.
2007).

In recent years, 3rd generation devices have been
developed, which are endosseous implant-distraction
devices, which can be loaded and restored as conven-
tional implants (Jensen, 2002, Gaggl et al. 2000 and
2002, Mazzonetto et al. 2007). These systems present
advantages because there is no need for additional sur-
gery for their removal but only a need for longer treat-
ment (Feichtinger et al. 2003).

Comparing methods of bone growth

The number of studies comparing the two techniques
is very small (Kolokythas and Heffez, 2004, Mohamed
et al. 2004, Pereira et al. 2005, Chiapasco et al. 20044,
2007, Bianchi et al. 2008, Elo, 2009, Hashemi and Javi-
di, 2010). However, according to the conclusions of
these publications, it appears that bone grafts present
greater resorption both before and after implant place-
ment (Chiapasco et al. 2004b, 2006). Only in one
study, bone resorption is similar for both techniques
(Bianchi et al, 2008). Regarding complications rates,
Chiapasco et al. (2006) agree that they occur with the
same frequency, while Uchan et al. (2007) have found
that the rates are higher in DO compared with bone
grafts; It is worth mentioning that most of DO compli-
cations were minor and easily treated. On the contrary,
bone graft complications were major and directly
affecting the treatment prognosis.

Some studies compare the two techniques histological-
ly. According to Mohamed et al. (2004), distracted
alveolar bone exhibits greater surface area covered
with osteoblasts and osteoclasts, indicative of higher

Mivakag 1/ Table 1

Evd00Tikéq OUaKEUEG/ EvdooTikéq ouokeugq 3ng yevidg/
Endosseous devices 3rd generation endosseous devices
Lead DIS-DIS Distraction

(Jensen 2002,

Implant® Veriplant®
Mazzonetto et al. 2007)

(Gaggl et al. 2000,
Jensen 2002)

ACE 3i Implant-Distractor®
(Jensen, 2002) (Gaggl et al. 2000,
Jensen 2002)

CAD
(Urbani, 2001)

Endo-Distractor
(Krenkel and Grnert,
2009)

E&w-00TIKEG OUOKEVEG/
Extraosseous devices

FAD
(Robiony et al. 2004)

Track

(Jensen 2002,
Mazzonetto et al.
2007)

Track Plus
(Jensen 2002,
Mazzonetto et al.
2007)
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ouv. 2002, Primrose kai ouv. 2005). EEGMou Sev eival
apeAnTéo To KOOTOG NG SIATATIKAC CUOKEUNG.

Eidn kar mepiypagr] S1atatiK@V Unxaviopwov

O diatatkol pnxaviopol Tou éxouv xpnaolporoindel
HEXPI orjuepa oxedidotnkav Waote va egurnpetoly ta
media epappoyiG TOUG Kal OTO EPTTOPIO UTTAPXEN OrjlE-
pa moikNia tinwv ouokeuwv. O apxég oxediaong
1600 TWV EEWOTOPATIKOV G0O0 KAl TwV EVOOOTONATIKWOV
HNXAQVIOPWY elival TapeP@ePEi ev k&Be ouokeur| dia-
Bétel ouykekpipéveg evoeiEeig kal avievOeiEeig,

2N yvaBompoowikr XeIpoupyIkr ol diatatikol punxa-
viopoi diakpivovtar o a) eEwotopatikols, yia epap-
HOoYH KUpIwG ot TepIMoelg opBoyvabikig xeipoupyi-
KNG yia ™ S16p0waon OKEAETIKOV aVWHPAN®V Kal ouv-
Spdpwv kar P) evdootopatikols, ol omofol HeTagy
ANV eQappoywy XpnolyoToiolvial atny TPOTIPO-
oBeTIKr) XEIPOUPYIKH He OTOXO TNV TEAIKH| ToTmoBéTnon
OOTEOEVOW HATOUNEVWY EUPUTEUPATWV.

O1 evbootopatikol pnxaviopol avdhoya pe v Baciki
apxrj Toug Pnopoulv va tagivopnBolv oe a) evdooti-
koUG kai B) eEw-ootikoUs pnxaviopous (MMivakag 1)
(Urbani 2001, Jensen 2002, Robiony kai ouv. 2004,
Cano kai ouv. 2006, Mazzonetto kai ouv. 2007, Krenkel
kar Grunert, 2009).

>e oxetkég pehéteg (Uckan kar ouv. 2007), dev gaive-
Tal va umepéxel KAmolog amd Toug PNxaviopous, eve
Ta TOCOOTd TWV EMMAOKWV KAl TG emPiwong twv
epouUTeUpdTwY TTou akohouBwg tomoBetriBnkay, dev
Tdpouciacav  otatiotkd onuavtkég diapopég. Ol
€EW-00TIKO! PNXaviopol TTAEoVEKTOUV O TIEQITTTWOEIG
émou n @atviakr] akpolopia éxel pIKkpd €Upog Kal
étav anarteitar au€nuikr didtaon peyailtepn twv 2cm.
2 ONeG TG AMeC TIEPITTTWOEIG 01 EVOOOTIKOl pnXavi-
opoi mapouacidlouv TTOAU KaAd amoteAéopata kai eEa-
o@ahiCouv peyaAltepn ocuvepyacia ek PEPOUG TOu
aoBevi] AOyw HIKPATEPNG eVOXANONG Kal KAAUTePNG
aiodnukig katd v evepyry @don g Bepameiag
(Uckan kar ouv. 2007).

Ta televtaia xpdvia éxouv avaruxBel Siatatikof
pnxaviopol 3ng yevidg, Tou efvar tautdxpova evooaoT-
KEG OUOKeUEG OIATACNG KAl EPPUTEUPATOC TTOU HETA TO
mépag g OlatatikiG ooteoyéveong amokabiotavral
TpocBeTikd kar popTtiCovtal, dTwg ta ouvrion eleuTel-
pata (Gaggl kar ouv. 2000 kar 2002, Jensen, 2002, Maz-
zonetto kar ouv. 2007). O1 pnxaviopol autol mAeove-
Kktouv d1dT amogelyetal n eMEPPAcN yia Ty agaipeon
TOU pnxaviopoU aAMd amarteftal ouvoliky Bepareia
peyalUtepng didpkeiag (Feichtinger kar ouv. 2003).

20ykpion pebddwv ootikrg avgnong

O apiBudg Twv epyacidy Tou ouykpivowv TG duo
TexviKEG efval oA pikpdg  (Kolokythas kai Heffez,
2004, Mohamed kai ouv. 2004, Pereira kai ouv. 2005,
Chiapasco kar ouv. 20048, 2007, Bianchi kai cuv. 2008,

Tépog 14, No 2, 2013/Vol 14, No 2, 2013

bone tumover and metabolic activity. This was also the
conclusion of the histological study of Pereira et al.
(2005) advocating the supremacy of DO in the recon-
struction of the alveolar ridge. Bianchi et al. (2008)
report that vertical augmentation of the alveolar bone
in DO s significantly more (P = 0.003). Hasbemi and
Javidi et al. (2010) argue that bone gain is the same in
both techniques, but the density of the newly formed
bone is less in case of bone grafts; nevertheless, lower
density neither appears to adversely affect the survival
of implants, nor makes the quality of the bone inferior.
Regarding survival and success rates of dental implants
based on criteria by Albrektsson et al. (1986), most
studies argue that survival rates of implants, placed on
distracted bone, are similar and comparable to cases of
non surgically corrected alveolar ridges (Chiapasco et al.
2004b, 2006, Bianchi et al, 2008). On the other hand,
Uckan et al. (2007) report that implants placed on bone
grafts have higher survival rates. This difference most
likely occurs due to the fact that the period of postop-
erative reassessment in cases of bone grafts was 12
months, while that of distraction osteogenesis was 58
months. The success rates of implants are also the same
(Chiapasco et al. 2006, Bianchi et al, 2008, Elo, 2009)
with the exception of one study (Chipasco et al.
2004b), where success rates were statistically signifi-
cantly higher in distraction osteogenesis.

In two studies (Kolokythas and Heffez, 2004, Bianchi et
al. 2008), DO was compared with bone grafts applied
in combination with sandwich osteotomy for alveolar
ridge expansion. Based on these works, sandwich
osteotomy is preferable in cases of 5-8 mm augmenta-
tion; the surgical technique is simpler, easier to manage,
with fewer postoperative recalls and smaller total treat-
ment time. In case of greater volume augmentation,
DO provides more predictable long term results.
Finally, distraction osteogenesis, where tissue augmen-
tation is mainly attained only in one direction, corrects
vertical deficiencies better while onlays are advanta-
geous on horizontal deficiencies (Chiapasco et al.
2004a, 2004b). In clinical cases requiring correction of
alveolar ridge in all directions, it is advisable to apply a
combination of surgical techniques (Block and Baugh-
man, 2005, Chiapasco et al. 2007).

It is obvious that both techniques have advantages and
limitations. No study, so far, has evidently proved if
one technique is superior to the other with best
results for the patient. Further comparative clinical
studies are needed for safe conclusions. All the recent
data show that DO can provide effective solutions to
very difficult cases and that it will draw the attention of
many researchers broadening the range of clinical
applications. This does not mean that the application
of bone grafts will be sidelined. Over the last years
there have been significant developments in this area
with new grafting materials demonstrating biologic
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Elo, 2009, Hashemi kai Javidi, 2010). Me Bdon dpwg ta
OUPTTERAOUATA TWV EQYACINV AUTWY, QAiVETal WG Td
00TIKG HooxeUata mapoucialouy Jeyahitepn OoTIKA
anoppdenon téoo Tpiv 600 Kai Petd TV tomobétnon
Twv epguteupdtwv (Chiapasco kai ouv. 20043, 2006),
evw og pia epyacia avagépetal &t n ootk amopEo-
onon eival mapdpola kai otg duo texvikég (Bianchi ka
ouv. 2008). Ooov agopd ta mMooootd EMMAOKOV O
Chiapasco kar ouv. (2006) unootnpiCouv Twg eppavi-
Covtal pe v idia ouxvdnta, evw avtiBeta or Uchan
kai ouv. (2007) Bprikav Twg Ta Mocootd emMmMAOKWY
efivar upnAdétepa ot AO ouykprukd pe Td OOTIKG
pooxelpata. BéPaia mpémel va onueiwbel mwg ol
TiepIoodtepeg emmAokeg tng AO eival pdhov ehdooo-
VOG onpaociag kar avupetwmifovtal eUKoAd evw eKeiveqg
Twv pooxeupdtwy eival ouvibwg peiCovog onuaciag
Tou emmpedlouv dpeoa T MPdyvwon g Beparneiag.
Opliopéveg epyacieg ouykpivouv TIC SUO TEXVIKEG O€
lotohoyikd emimedo. Or Mohamed kar ouv. (2004) uro-
otnpifouv Mwe To Patviakd ootd Tou éxel uootel dia-
Tatkd avgnon, epgaviCel deyallitepng éktaong emea-
VEIQ KAAUPPEVN e OOTEOPAdOTEG KAl OOTEOKAJOTEG,
To yeyovdg autd eivar evoeiktikd Twg mapoucidlel o
evepyn kai vy petaPoAikr] Spaoctnpidtnta pe uPnAd-
Tepo pubud anoppdenong/ evandBeang ootou. [pog
10 1810 cupTépacpa KAatahjyel Kar n ICTONOYIKY) HEAETN
Twv Pereira kai ouv. (2005) mou umootnpiCel tnv ure-
pOXM] NG OIATATIKAG OOTEOYEVEONG OtV emavaddounon
g eawviakrig akporopiac. O1 Bianchi kar ouv. (2008)
avagEPOULV TG N Katakdpuen avgnon tou eatviakou
oatoy ot AO eivar peyaAitepn oe otatioukd onua-
vuikd Babpd (P=0.003). AvtiBétwg o Hashemi kar Javi-
di (2010) unootnpifouv Twg to KEPHOG OE VEO oaTouv
efvar to 1810 kai otg SUo TEPITIWOEIG, AMA N TTUKVETN-
1a Tou ootou eivarl pikpdTepn oTn TEPITWon Twv ooTI-
KOV pooxeupdtwy. H peiwpévn mukvdtnta opwg de
@aivetal va emnpedlel apvnukd v empiwon twv
EHPUTEUPATWY, OUTe Kabiotd Tnv ToIdTNTa Tou 00ToU
uTtode€atepn.

>e du agopd tnv empiwon Kar v MTuxia Twv epQu-
Teupdtov (Bdon twv kprnpiwv katd Albrektsson kai
ouv. 1986), ol mepioadtepeg amd TG epyAcieq UTOOTN-
piCouv TwG ta Mooootd empiwong Twv EJQUTEUPATWY
efval mMapdpoIa KAl CUYKPIOIUA [E TTEPITTTOCEIG OTTOU Td
EHUTELPATA TOTTOBETONKAY OE (QATVIAKEG AKPOAO-
@lec ou Sev uroPARBnKav oe xeipoupyikr aiénon Tou
dykou toug (Chiapasco kai ouv. 20040, 2006, Bianchi
kar ouv. 2008). AvtiBétwg o Uckan kai ouv. (2007)
avageépouv TG Td eHQUTEUPATa Tou tomofetrOnkav
o OOTKA pooxelpata Tapoucidlouv uPnAdtepa
mocootd empiwong. H diagopd auty moAd mBavdv
oeiletal ato yeyovdg TwG To xpovikd didotnua twv
METEYXEIPNTIKWY  ETTAVagIoNOYHoEwY OTa TEPIOTATIKA
TWV OOTKWV HOOXeUpdTwy ftav |2 prveg, evw avti-
otoixa yia tn diatatikr ooteoyéveon ftav 58 prvec. Ta
TIO0OOTA ETMTUXIAC TWV EPPUTEUNATWY Ppiokovtal emi-

Koupooupng A. kai ouv./Koursoumis A. et al.

dynamic competence, a fact that will intrigue scientists
in the future.

CONCLUSIONS

No clinical study, so far, has shown superiority of any of
the two surgical techniques in increasing the volume of
atrophic alveolar ridges.

Distraction osteogenesis presents more advantages in
cases where an augmentation of 8 mm or more in the
volume of the alveolar bone is needed in one direction
only.

The major advantage of DO s the possibility of increas-
ing the volume of soft tissues simultaneously with the
hard tissues.

Bone grafts allow augmentation of atrophic ridges in all
directions, but have greater morbidity due to the need
of additional operation site for graft harvesting.

Survival rates of implants did not differ significantly
between the two techniques. The literature data so far
do not fully agree with each other on survival rates.
Further clinical studies are needed to determine if any
of the two surgical techniques excels in restoring
atrophic alveolar ridges prior to implant placement.

Apxeia ENMnvikrig Ztopatikrig & Nvabompoowikig Xeipoupyikig/
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ong ota idia enfmeda (Chiapasco kar ouv. 2006, Bianchi
kar ouv, 2008, Elo, 2009) pe e&afpeon v epyaoia twv
Chiapasco kai ouv. (2004B), clppwva pe tnv omoia ta
mooootd emtuxiag eival uPnAdtepa ot diatatikr
ooteoyéveon oe Babud otatiotikd onPavtiko.

>¢e dUo epyaoieq n diatatikr) OOTEOYEVEDN CUYKpIveTal
pe ootikd pooxelpatd, Ta omofa dev Tomobetolvial wg
EMEVOETA OTN KOPUPI TNG QATVIAKNG AKPOAOPIAS, aMd
epappdlovial évBeta oe ouvduaopd pe ooteoTopia
wnou sandwich (Kolokythas kar Heffez, 2004, Bianchi
kai ouv. 2008). Bdon autdv twv gpyaciwv, étav anar-
Teftal avgnon tou UPouq NG OATVIAKrG aKPoAoIag
katd 5-8 mm, n ooteotopia tUmou sandwich og ouv-
duaoud pe 1@ 00TKA POOXEUPATa UEPEXel kabwg
eival pia texvikr mo amnhd, mo eldkoAn otn Siaxeipion
NG, HE MIKPOTEPO APIBUS PETEYXEIPNTIKWV EMIOKEPEWV
Kal pe HPIKPOTEPO OUVONKS xpdvo Beparmeiag. Otav
Opwg umdpxel avdykn yid peyahitepn avgnon Ttou
Oykou tou @atviakou ootoy, téte evdeikvutal n AO
TIOU TTIPOCMEPEI TTEPIOOBTEPO TIPOPRAEYINA PakpoTTpd-
Beopa amoteéopara.

Téhog n Siatatikr ooteoyévean e TV OToia n 10TIKNA
avgnon péxpl orjpepa yiveral kupiwg Tmpog ia kated-
Buvon, utieptepel otnv d1I6pBwon eMelppdtwy ot kata-
kOpupn didotaon, evw ta emévBeTa pooxepata ot
d16pbwon kupiwg g opildvuag didotaong g eat-
viakrg akpohopiag (Chiapasco kar ouv. 2004a, 2004B).
> e mepiotatikd mou amartoly SidpBwaon TPog OAeC TIG
kateuBuvoelg, kKahd eival va epappdletal cuvduaopdq
xelpoupyIkav texvikav (Block kar Baughman, 2005,
Chiapasco kai ouv. 2007).

Eivar hoimdv @avepd mwg kari ol dUo TEXVIKEG TIapou-
o1dCouv TMAeovekTrpata aMd kar meplopiopous. Kapid
HEAETN, péxpl TwpPa, Oev éxel Katagépel va amnodeitel
mola and TG SUo UTTEPEXE! Kal €xel TA KAAUTEPA aTToTeE-
Aéopata yia Tov acBevrj, Tou efval kai To {nrolpevo
kdOe Oepameutikic mpoomdBeiag. Eivar avdykn va
yivouv TTepIcOdTEPEG KAIVIKEG OUYKPITIKEG HEAETEG TTPO-
Kkelpévou va eEaxBolv aopaly oupmepdopata. ‘OAa
Opwg ta dedopéva ouykheivouv TPog T KateuBuvon
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