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TEPINHWH: "Yotepa and eaywyég Sovuiwy mpoky-
TTIEl N aMOPEOPNON TWV UTTOAEINUATIKOV AKPOAOPIWY
Té00V ooV apopd TNV Kdbetn doo kal TV opi{dvtia
kateuBuvon. H peyalitepn éktaon autrg tng amoppod-
(nonG TTPOKUTTTE! eVIOG TwV TTPWIWY 6 UnNvwy peteda-
KTIKA.

Ma v 816pBwon autrig g kdbBetng/opifdvtag SIMmAAG
katdotaong €xouv TPOTabel APKETEG XEIPOUPYIKES
TIPOOEYYIOEIG: autoyevr) ooTIKd pooxelpuatd, KateuBu-
vOPEVN OOTIKA avayéwnon Kal @atviakr Siatatiki
ooteoyéveon (PAO). Ta teleutaia xpdvia n PAO éxel
kepdioel pia oloéva kar augavépevn onuotikdTna,
15iwg AapBdvovtag undyn ta moAudpiBua mheovektr-
patd NG, To TIAEOV ONUAVTIKG PETA&y Twv omoiwv eival
n Bpdxuvon twv Tepiddwy Bepareiag kai n TomobEtn-
O 0BOVTIKWY EUPUTEUUATWY TIIO VWPIG. TG TTEPITTTY-
ogiG émou utidpxel eMapKkeG kABeto UPog aMd oxi
QPKETO TIapeloyAwooIko eUpog yia va giAo&eviioel eva
epeUTEUNA, TTPETTEN va dnpioupynBel elpog atviakrq
akpohopiag,

H Sielpuvon g atviakric akporogiag pe diatatikn
OCTEOVYEVEDN €lval N TIPOTIPWHEVN TEXVIKY OF TETOIEG
TIEQITIWOEIG. 2€ QUTH TNV HEAETN Tapouciddetal vag
VEOG TUTTOG SIEupUVTIRPAa Qatviakig akpologiag, o dia-
Tatpag eatviakig dievpuvong “Laster”, avagépovtag
dUo mepmwoelg omou emAéxBnke n dielpuvon NG
(QawviakAG akpoho@iag e diatatiky] OCTEOYEVEDN WG
TO TIPOTIHWHEVO oxE€dI0 Beparteiac.

AEZEI> KAEIAIA: Aroppdenon, kateuBuvdpevn ooti-
Kr) avayévwvnorn, eatviakr) diatatikr) ooteoyevear, Sieu-
pUVON TG QATVIakrG akpoAoeiag, epgUTEUpa

SUMMARY: Following tooth extraction, resorption of
the residual ridges occurs in both the vertical and the
horizontal directions. Most of this resorption occurs
within the first 6 months after tooth extraction. To cor-
rect this vertical/ horizontal/ dual situation, several sur-
gical approaches have been proposed: autogenous
bone grafts, guided bone regeneration, and alveolar dis-
traction osteogenesis (ADO).

In recent years, ADO has gained an ongoing populari-
ty, especially in view of its numerous advantages, most
important among them being the shortening of treat-
ment periods and earlier dental implant placement. In
cases in which there is sufficient vertical height but not
enough bucco-ligual width to accommodate an implant,
crestal width has to be built. Crestal widening by dis-
traction osteogenesis is the preferred technique in such
cases. In this study a new type of crest widener, the
"Laster" Crest Widening Distractor, is presented,
reporting two cases where crest widening by distrac-
tion was chosen as the preferred treatment plan.
Finally the main advantages and disadvantages of the
new crest widening distractor are discussed, helping
thus the clinician to make up his mind about this new
promising device and surgical technique.

KEY WORDS: Resorption, guided bone regeneration,
alveolar distraction osteogenesis, crest widening,
implants
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EIZAITQrH

H &iataukr] ooteoyéveon (AO) n ormoia meplypdpnke
yia Tpwn @opd and tov Von Langenbeck (1869) kai
apydtepa and tov Codivilla (1905), eykataheipbnke €&
amiag twv EMMAOKWV ToU Teplypd@nKav and Tov
Compere (1936). Metd and pia paxkpd eykatdhenpn, n
Texvikrj uloBetriBnke ek vEou Kkar TurromoiBnke amd tov
llizarov (1989ab). O llizarov kabigpwoe TG Baoikég
apxég g AO: (1) tov vépo didraonc-tdong kai (2)
v omoudaidtnta Tou PNXavikoU @opTiou Kal TNng
EMapKoUG aINatikig mapoxnig. Akoloubwvag v ava-
pepbeioa opbomedixr epmeipia n AO mpotdbnke vyia
v Bepareia twv yvabompoowkwy  SUCHOPQIKV
(McCarthy kar ouv. 1992). MoAG 4 xpdvia apydtepd o
Chin & Toth (1996), noav ol mpwtol Tou TepIgypayav
v eméuBaon autr yia TV anokatdotaorh eMeIdudtov
Tou (atviakou ootou atoug avBpwrioug (patviakr AO
- ®AO).

“Yotepa and v e€aywyr] dovtiol, MPOKUTTTEl armop-
POPNON TWV UTTOAEIPPATIKWOY AKPOAOPIWY OF KATAKO-
puen Kar opi¢évua kateubuvon. To péyioto autrig g
anopEdENoNG TPOKUTTTEN eVIOC TWV TTPWTWY 6 UNV@V
petd v e€aywyr] Sovtiou. O tinog g anoppdenong
xapaktnpiCetal and taxeia anoppd@non Tou Tapeid-
KoU TretdAou e ouvakdAoubn umepwia/yAwooIKn
anoppdenon (Lekholm and Zarb, 1985, Cawood and
Howell, 1988).

Av Kal n 0SoVTIKr] armoKatdotaon Twv PEPIKWG KAl OA-
KOG vwdwv aoBevwv pe odoviikd eyeutelpata eival
pia ouvriBng a&idmotn ugioTdpevn TPAKTIKY, avermouy-
HNTEG TOTTIKEG OUVONKEG TwV aKPOAOPIWV WTTOPE va
gpmodicouv v ToTmoB€tnon 0doVTIKWGY EPQUTEUHATWY
(Albrektsson, 1988, Lindquist kar ouv. 1997, Leonhardt,
2002).

Ma v &16pbwon autic g katakdpuenc/opi(o-
VTIag/dtTrG KaTdoTtaong, €xouv TPoTtabel apKETES Xel-
POUPYIKEG TIPOTEYYIOEIG: QUTOYEV OOTIKA HOOXEUHATa
(lizuka kai ouv. 2004, Chiapasco kar ouv. 2007), KOA-
kateuBuvopevn ootikry avayévwnon (Jovanovic and
Nevins, 1995, Chiapasco kar ouv. 2004) ka ®AO
(McCarthy kar ouv. 1992, Jensen, 1999, Chin, 1999a,b,
2001).

Ta teeutaia xpovia, n PAO €xel Kataktroe! pia ouve-
XS au€avopevn dnpotikdtnta, 1diaitepa AapPdvovtag
utoyn ta mohudpiBpa mheovektiuatd g (Jensen,
1999, Chin, 1999ab, 2001c).

Ta mheovektripata autd eivar

H mpoodeutiki €AEn TG 0oTIKAG pETakivong akoAou-
Beftal amd tautdxpovn OOTEOYEVEDN HE AETOUPYIKN
lotoyéveon pardakwv iotwv (Yasui, et al. 1991). "Erol
emtpénovial n Bpdxuvon twv epiddwv Bepareiag kai
n tomoBétnon eugputeupdtwv vwpitepa (Chin, 1999,
2001, Hidding, 2001). Ta mocootd emtuxiag mou -
TeUxOnkav pe TV TOTOBETNON EPPUTEUPATWY OF
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INTRODUCTION

First described by Von Langenbeck (1869) distraction
osteogenesis (DO) and later by Codivilla (1905), was
abandoned due to complications described by
Compere (1936). After a long neglect, the technique
was re-adopted and standardized by llizarov (198%9a,b).
llizarov established the basic principles of DO: (1) ten-
sion-stress law and (2) the importance of mechanical
load and adequate blood supply. Following the men-
tioned orthopedic experience, it was recommended
for the treatment of maxillofacial deformities
(McCarthy et al. 1992). Only 4 years later Chin & Toth
(1996), were the first to describe this operation for
reconstruction of alveolar bone defects in humans
(alveolar DO- ADO).

Following tooth extraction, resorption of the residual
ridges occurs in both the vertical and the horizontal
directions. Most of this resorption occurs within the
first 6 months after tooth extraction. The pattern of
resorption is characterized by rapid buccal plate
resorption with concomitant palatal/ lingual resorption
(Lekholm and Zarb, 1985, Cawood and Howell,1988).
Though dental rehabilitation of partially and fully eden-
tulous patients with dental implants is a reliable com-
mon present practice, unfavorable local conditions of
the ridges may prevent dental implant placement
(Albrektsson, 1988, Lindquist et al. 1997, Leonhardt,
2002).

To correct this vertical/ horizontal/ dual situation, sev-
eral surgical approaches have been proposed: autoge-
nous bone grafts (lizuka et al. 2004, Chiapasco et al,
2007), GBR- guided bone regeneration (Jovanovic and
Nevins, 1995, Chiapasco et al. 2004) and ADO
(McCarthy et al. 1992, Jensen, 1999, Chin, 1999a,b,
2001c).

In recent years, ADO has gained an ongoing populari-
ty (Jensen, 1999, Chin, 1999ab, 2001), especially in
view of its numerous advantages.

Those advantages are:

The gradual traction of the bone transport is followed
by simultaneous osteogenesis with soft tissue function-
al histiogenesis (Yasui, et al. 1991). Thus, shortening of
treatment periods and earlier implant placement are
permited (Chin, 1999a, 2001, Hidding, 2001). The suc-
cess rates achieved when placing implants into ADO-
related bone are similar to those in alveolar bone
(Block et al, 2000, Chiapasco et al. 2004).

Moreover, Chiapasco et al. (2004), when comparing
ADO to GBR suggested that both techniques are as
effective and implant survival & success rates were
comparable to implants placed in native bone. They
concluded that distraction osteogenesis seems to be
more predictable as far as the long-term prognosis of
vertical bone gain is concerned.
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ootolv oxeulodpevo pe PAO eival mapdpoia pe ekel-
va oe @awviakd ootolv (Block kar ouv. 2000,
Chiapasco kai ouv. 2004).

Emmpdobeta or Chiapasco kai ouv. (2004), ouykpivo-
viag v PAO pe v KOA, katéhngav du kar or duo
TexVIKEG €ival eEfoou amoteAeopatikég kal ot n empPio-
on TV EPQUIEUPETWY KAl O OUXVOTNTEG EMTUXiagq
Aoav OUYKPIOIEG [E eppUTEUPaTa Tiou toTrobetolvral
O€ QUOIKO 0OToUV. 2Upmépavay ot n diatatikr) 0oTEO-
yéveon aivetal va eival TEPICOOTEPO TIPOPRAEYIHN
600V apopd TNV Hakpoxpdvia TPOYvwon TG Tpod-
oKtnong kdBetou oatou.

2TG TIEQITTWOEIG OTTOU UTIAPXEN EMAPKES KABETO UPog
aMd Oxi apKeTd TIAPEIo-YAWOOoIKS €UPOG Yia va PIAo-
Eevrioel éva epeuteupa, Ba mpémel va dnuioupynBel kal
og @atviakd elpog. AkSN Kal Og EKEVEG TIC TTEPITTTW-
OEIG OTIG OTIOIEG UTIAPXEl EMAPKAG TTAPEIO-YAWOOIKOG
Oykog, o emepPaivwy propel va eEavaykacBei va toro-
Betrioel To eppUTEUpa ot apketd yAwoolkr) Béon €&
artiag g Taxeiag amopedEnong Tou TTapeiakoy Tetd-
Aou Tou éxel pokUel. Autd Ba odnyrioel o€ pia TAe-
okoTikA otepdvn 1 Yépupa €1l Wote va emteuxBel pia
IKQVOTTOINTIKY] OWOTr CUYKAEION.

AUo duvatdtnteg eivar diabéoipeg yia v diedpuvon
MG akpologiags n Sidoxion NG akpoAoiag r n
au&non tou oatou. Kai o 8Uo autég pébodor €xouv to
EGBANHa NG EMePng umepkeievou parbakoy 1otou
eV 1 auvgnon tou ootou éxel To emmpPoobeTo TPo-
BAnua g amoppdenong katd 40-60% kar emiong pia
pakpd mepiodo mpooappoyng 6-9 pnvov.

Me v Texvikr NG didoxiong, To Tehkd amotéheoua
efval éva oAU Aertd mapeiakd métaho Tou anoppo-
@dtal oe pebuotepo otddio mpokahwvtag kBeon tou
QUXEva TOU EPPUTEUNATOC.

H Siedpuvon g akpohopiag pe v diatatikr ooteo-
yéveon eival n TPOTIHWHEVN TEXVIKA OE QUTEG TIG TTEPI-
TTWOEIG.

AIATATHPAZ AIEYPYNZHX
OATNIAKHZ AKPOAO®DIAL

Xpnoiuoroleftal évag véog Timog gatviakoy diatatipa
(Ei. 1) mou amoteAeitar amd duo Celyn Ppaxiovwy Tou
aropakpuvovtar o évag and tov dMo dtav evepyo-
rolodvtal.

>tV @atviakry Sievpuvon pe SiIdtaon, n XeIPOUPYIKA
TexvIK ival TOAU ouvtnEnTKr Xwpig amokdMnon tou
TIEPIOOTEOU AT TO PETAPEPOHEVO TIAPEIAKS OCTOUY,
mpoAapfdvovtag €10l v peiwpévn TIapoxr) aipatog
OTO PETaQePOPEVO THANA KAl TNV  HETEYXEIPNTIKA
aroppoenon. H texvikr mepiAapPdvel TpeIG TOPES, pia
otV Patviakr akpoAogia, pia eyyUg kai pia dnmw oty
mepioxn g didtaong.

Metd tnyv topr] PAevwoydvou kal TEpIoCTEOU, TTPAyHa-
ToToleital oPehiaia diatopr] Tou @atviakoy 0otoU ako-
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In cases in which there is sufficient vertical height but
not enough bucco-lingual width to accommodate an
implant, crestal width has to be built.

Even those cases in which adequate bucco-lingual bulk
is present, one may be forced to position the implant
in too lingual position due to the rapid resorption of
the buccal plate that has occurred. This will result in a
cantilevered crown or bridge in order to achieve a sat-
isfactory correct occlusion.

Two options are available for crest widening; Splitting
of the crest, or bone augmentation. Both of these
methods have the problem of lack of soft tissue cover
while bone augmentation has the added problem of
40-60% resorption and also a long consolidation peri-
od of 6-9 months.

With the splitting technique, the final result is a very
thin buccal plate that bounds to resorb at a later stage
causing implant neck exposure.

Crestal widening by distraction osteogenesis is the pre-
ferred technique in these cases.

CREST WIDENING DISTRACTOR

A new type of crest widener is used (Fig. 1), which con-
sists of two pairs of arms that move apart from each
other when activated.

In crest widening by distraction, the surgical technique
is very conservative, without stripping the periosteum
of the buccal bone transport, thus preventing impaired
blood supply to the transported segment and post-op
resorption. The technique involves three incisions, one
on the alveolar crest, one medially and one distally to
the area of distraction.

The initial incisions are through both mucosa and
periosteum and a sagittal cut of crestal bone is made
followed by anterior and posterior bone cuts through
the mucoperiosteal incisions with a reciprocating
scalpel saw, or a very thin tungsten bur, or the prefer-
able piezo cutting machine.

Eix. 1: O véog diatatripag Siebpuvong eatviakrig akporopiag
“Laster”.
Fig. 1: The new "Laster" Crest Widening Distractor.
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AouBoUpevn amd mpdobieg kai omioBieg patviakég dia-
TOPEG O1a PECOU TWV PAEVWOYOVOTIEPIOOTIKWY TOHWV
pe éva mmahivdpopo ahporpiovo 1) pe pia oAU et
eyYAUPISa TouvyKaTeviou | TV TIPOTIHWHEVN TTIECONAE-
KTPIKF] KOTTUKF] OUOKEUN.

2T OUVEXEID TO WETAPEPOHEVO THHA TIAPEIAKOU
00TOU aMmOKOMATAl PEPIKWG HE €vav OOTEOTOHO Kal N
OUoKeUr NA\wvetal péoa otnv ootk eykorr. Or kdBe-
TEC TOWEG ouppdrmovtal mpoobing Kkar omobiwg g
OUOKEUNG Kal n ouokeur| otabeporoleitar e avdptnon
oto mapakeigevo dévu. Amarteftal pia AavBdvouoa
niepiodog (Mpooappoyrg) 5-7 nuepwy kar akohouBel n
evepyoroinon pe pubud 0,2-0,3 mm v nuépa (2-3
TETAPTA TNG OTPOPAG TNV NuEEQ). Alevepyeitar urep-
didtaon katd -2 mm tou anartoupévou eupoug. 7-14
NUEPEG PETA TNV aQaipeon NG CUOKEUNG, PTopouy va
ToroBetnBolv elguTelpata, efte pEow PIGS povopaoi-
KNG TeXVIKAG (XwpiG topr Tou PAevwoydvou) 1] péow
HIAG eEAAXIOTNG TOWNG Tou BAevvoydvou. Mmopei emfong
va SievepynBel pia diafAevvoydvia epgputeuon katd Ty
NUEPA TNG APAiPECNG TNG CUOKEUNG.

MEPINTQXH |

"Eva veapd kopital |8 etwv mapaméugbnke oe epdg €&
artiag anwieiag v dovuwv 21,22,23 og veapdtepn
nAikia (Eik. 2). H agovikry topoypagia amokdhuye pia
TOA oTevr) Qatviakr] akpoAogia We pia uokeidevn
gooxr}. To UPog NG patviakrg akpohopiag rfrav enap-
KEG kal aioBnuid (Eik. 3). EmAéxBnke wg oxédio Bepa-
reiag n Siedpuvon NG Qatviakig akpolopiag pe dia-
Tatkr) ooteoyéveon. AievepyriOnkav tpeig PAevvoyovo-
TIEPIOOTIKEG TOWEG UTTO ToTTkr avaioBnoia pia emf tng
eatviakig akpohopiag kai duo kdbeteg (Eik. 4). Xwplg
amokOMNon Tou TEPIOTTEOU, OlevepyrnBnKav OOTIKEG
SIQTOPEG  XPNOIPOTIOIVTAG THECONAEKTPIKT]  OUOKEUN
(Eik. 5). Apou ol ooteotopég odokAnpwbnkav katd to
AMIOU, TO TIAPEIakd ooTtiKS TTETaAo diaoxiobnke xpnal-
HOTTOIMVTIAG évav 0oteotopo (atehég kdtayua) (Eik. 6).
2TnVv ouvéxela eiofxOnke o dIaTtatpag g PATvIakig

The buccal bone transport segment is then loosened
with an osteotome and the device is tapped into the
bony slot. The soft tissue is then closed, anterior and
posterior to the device and the device is secured by lig-
ation to adjacent tooth.

A latency period of 5-7 days is required.

Activation is performed at a rate of 0.2-0.3mm a day
(2-3 quarter of a tumn per day).

[-2mm over-distraction of the required width is per-
formed.

7-14 days after removal of the device, implants can be
placed, either via a one-stage technique (without a
mucosal incision) or via a minimal mucosal incision.

A trans-mucosal implantation can be performed also at
the day of device removal.

CASE |

A young girl aged 18 was referred to us due to loss of
teeth 21, 22, 23 at a younger age (Fig. 2).

CT scan revealed a very narrow crest with an undercut.
The crestal height was sufficient and esthetic (Fig. 3).
Crest widening by distraction was chosen as a treat-
ment plan. Three mucoperiosteal incisions were made
under local anesthesia; a crestal one and two vertical
(Fig. 4).

Without stripping the periostium, bony cuts were per-
formed by using a piezo machine (Fig. 5).

Eic. 2: EMeyn twv 21,22,23 pe enapkég UYog.
Fig. 2: Missing 21,22,23 with sufficient height.

Eix. 3: Mpoeyxeipnukd A/T.
Fig. 3: Pre-op C/T.

Eix. 4: Tpeig PAevvoyovoTTEPIOOTIKEG TOHEG.
Fig. 4: Three mucoperiosteal incisions.
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Eik. 5: Aiatopr] TG akpoho®iag XpnoluomoInvIag
MECONAEKTPIKS TIPIOVI.
Fig. 5: Crest cutting using Piezo saw.

compromised.

Eik. 8: Aiatatripag akpohogiag kai vaponkag.
H aiobnuikr) Sev éxer emnpeacbel Suopevag.
Fig. 8: Crest Expander and Omnivac. Esthetics not

RERTT TPTTTTTE Gl

and v aoBevh.

aKkpoAo®iag otnv yPApWr Tou Katdydatog NG ¢atvia-
KG akpohogiag kai ouykAeioBnike o paN8akdg 10tdg
(Ek. 7). O diataripag avaptribnke o€ TAPAKEIPEVO
SVt xpnolpoToIdvIag éva paiakd olpua ttaviou.
Ma va mpoAneBel n diatapaxr] g aIodnukrg, £toIud-
06nke mpokataBoAikd évag vapBnkag pe Sdvuia texvn-
¢ odovtoaotoixiag. H mepioxr mavw and tov diatat-
PA NG GATVIAKAG akpoAo®iag peiwbnke €tol Wote o
vdpBnkag va pnv tov akoupmdel oUte va Tov TECel
(Ei. 8).

To topikd TpApa Tou vdpbnka Tapépeive aképalo wote
va gnv emnpeacBel duopevawg n aiodnukr. Metd amd
pia efdopdda AavBdvouoag Tepiddou, N acBevrg
kaBodnyrenke TG va evepyorolel Tov diatatipa amd
povn g pmpootd otov kabBpégt (Eik. 9) katd éva
TETAPTO NG OTPOPNG TPEIG PoPEC TV Népa (0,3 mm
nUepnoing) kai mapakoloudribnke oe eBdopadiaia
Bdon. EmrteixBnke emapkég elpog pe umepdidtaon
petd duo efdopddeg (Eik. 10).

H evepyoroinon otnv ouvéxeia Siekdrinke yia dUo
eBOopddeq yia otabeporioinon kar n aobevig KABnke
yia a@aipeon NG OUoKEUNG 6 BSOUAdEG peTeyxelpnT-
Ka (B 11).

H ouokeur] apaipébnke umd tomiky avaiobnoia kai
XPNOIHOTIoIWVTAG Tov vapBnka pe ta 15avikwg Tormobe-
péva ddvia, onpeiwbnke n 1davikr Bon Twv eppu-
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Eik. 6: Aidoxion g akpologiag (aterég kdtaypa).
Fig. 6: Splitting the crest (incomplete fracture).

Eik. 9: Evepyoroinon tou Siatatrijpa tg akpohopiag

Fig. 9: Self activation of the Crest Expander.

Eix. 7: Aiatatripag akpologiag Ttomodetnévog,
oUPPAPr] HAAQKOV IOTAV.
Fig. 7: Crest Expander inserted. Soft tissue sutured.

Eic. 10: Tpeig efdouddeg evepyormoinong.
Fig. 10: Three weeks of activation.

After completing the bony cuts half way through the
crest width, the buccal plate was splitted by using an
osteotome (incomplete fracture) (Fig. 6).

The crest expander then was inserted into the crestal
fracture line, the soft tissue was closed (Fig. 7) and the
distractor was ligated to adjacent tooth using a titanium
soft wire.

To prevent compromised esthetics an omnivac with
denture teeth was prepared in advance. The area
above the crest widener was reduced so the omnivac
wouldn't touch and press on the crest widener (Fig. 8).
The incisal part of the omnivac remained intact so
esthetics wasn't compromised. After one week of
latency period, the patient was instructed how to acti-
vate the crest widener by herself in front of a mirror
(Fig. 9).

The patient was asked to activate the distractor one
quarter of a turn three times a day (0.3 mm a day). The
patient was called for checkup once a week. Sufficient
width with over distraction was achieved after two
weeks (Fig. 10).

The activation then stopped for two weeks for consol-
idation. The patient was called again for removal of the
device 6 weeks post-op! (Fig. | ).

Under local anesthesia the device was removed and by
using the omnivac with the ideally placed teeth, the
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Eic. 11: O diatatipag tng akpoogiag, apaipédnke
ETd dUo eBdopddeg otabeporoinong.

Fig. 11: Crest Expander removed after 2 weeks for
consolidation.

Eik. 14: H kahirrpa emolAwong eppubiopévn oto vEo ooTolv.
Fig. 14: Healing cap sunk in callus.

TEUPATWY XPNOIPOTIOIDVIAG pia eyyAupida TouvykoTe-
viou (Eix. 12).

Me SiaBAevvoydvia mpootélaon  tomofetriBnkav
gpouTelPata twv 4,2 mm pe tomobetnpévn v Pida
emovhwong (Eik. 13, 14). EE artiag tng taxeiag diedpuv-
ongG dnuioupyrBnke pia Babpidwon (okahomdt) ota
npdobia kai omioBia TeNkd dkpa Tou PETAPEPOHEVOU
oatou (Eik. 14) n omoia mpoodeutikd e§apaviodbnke €
artiag g tdong Tou meplootéou. H teAiky amokatd-
otaon ohokAnpwnke téooepi priveg apydtepa (Eik.
[5).

MEPINTQXH 2

‘Evag dvdpag 67 etwv mapaméuedbnke yia avgnon
ootol Kal TOTTOBETNON EUPUTEUPATWY OTNV TIEPIOXT
23-27. Apaipébnoav ol UToAEIPpaTIKEG piCeg Tou 27
Kal n mepioxr] apédnKke va emoulwBel yia Tpeig efdo-
padec (Ei. 16).

H a&ovikr topoypagia €5ei€e pia otevr] patviakr akpo-
Aopia 2,6 mm otnv Kopu®ry Kai Tveupdtwon tou yva-
Bialou kdATIOU otV Teploxr} 26-27 (Eik. 17a, 17p).
AlevepyriBnkav umé tormikr] avaiobnoia tpeig diaPhev-
VOYOVIEG TOHEG, SUO KABETES Kal Wia otnv Kopuer NG
eatviakig akpohopiag Imm urepwiwg (Eik. 18).
Xwpic va armokoMnBef 1o Tiepidoteo €yivav ol k&Beteq

Eic. 12: H 18avikr] Tomobénon tou epeuteluatog
ONUEIDVETAl XPNOIOTTOINVIAG VApPOnKa.

Fig. 12: Implant ideal location is marked using the
omnivac.

Eic. 13: AiaBrevwvoydvia tomoBetnon epeuteupdtov.
Fig. 13: Transmucosal Implantation.

Eik. 15: Tehikrj mpooBetikrj amokatdotaon.
Fig. I5: Final Prosthetics.

optimal location for the implant was marked by using a
tungsten bur (Fig. 12).

4.2 mm. implants were inserted transmucosaly with the
healing cap sunk (Fig. 13,14).

Due to the rapid expansion a step was created at the
anterior and posterior ends of the bone transport (Fig.
[4).

This step gradually disappeared because of the tension
of the periostium by appositional growth. Final rehabil-
itation was finished four months later (Fig. 15).

CASE 2

A 67 years old male was referred for bone augmenta-
tion and implantation in the area 23-27. Residual roots
of 27 were removed and the area was left to heal for
three weeks (Fig. 16).

CT scan showed a narrow crest of 2.6mm at the top
and pneumatization of the maxillary sinus at the area
26-27 (Fig. 17a, 17b).

Under local anesthesia three trans-mucosal incisions
were performed, two vertical and a crestal cut Imm
palatal to the peak of the crest (Fig. 18).

Without stripping the periostium vertical bony cuts
were made by using a very thin tungsten bur, half way
through the width of the crest (Fig. 19).

Apxeia EMnvikrig Ztopatikrig & NvaBompoowikrig Xeipoupyikig/
Hellenic Archives of Oral and Maxillofacial Surgery
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Eik. 16: Mpogyxeipnuikd. Eik. 17a: Mpoeyxeipnukr CT.
Fig. 16: Pre-op. Fig. 17a: Pre-op CT.

Eic. 17p: Mpoeyxeipnukr CT.
Fig. 17b: Pre-op CT.

Eik. 18: Tpeig PAevvoyovorepiootikég topég. H topr Eik. 19: K&Betn ootikry Siatopr] xpnoiyomoiwvtag

enf G akporopiag eival uTIepWIa TMPOG TV KOPUQr| eyyAugida touvykoteviou diapéoou g Toprg. UTIEPWIA TIPOG TNV KOPUQH| TNG akpoAopiag

G akpoAopiag. Fig. 19: Vertical bony cut using tungsten bur through XPNOIHOTIOIOVTAG HIKPH OTPOYYUAR eyyAupida.

Fig. 18: Three mucoperiosteal incisions. Crestal the incision. Fig. 20: Crestal trough is cut palatal to the crestal peak

incision is palatal to the crestal peak.

OOTIKEG OIATOPEG XENOIPOTIOIOVTIAG Hia TIOAU AerTth
eyyAuoida touvykaoteviou katd To pIou TG SIadpoprg
Tou elpoug G akporopiag (Eik. 19).

Katd prikog g TopRg TS eatviakng akpoogiag dia-
voixBnke pia alhaka Xxpnolpomolwvtag pia  piken
otpoyyuNj eyyAugida (Eik. 20) kai otnv ouvéxeid To
mapeiakd métaro Slaoxiobnke umd poper] ateAoug
Katdypatog xpnolpomolwvtag évav ooteotdpo (Eik.
21).

O Sdleupuvtripag g eatviakng akpohoeiag mpowdn)-
Bnke otnv B€on Tou kal avaptrBnke OTo TTAPaKeipevo
vl xpnoipomoiovtag olpua ttaviou (Eik. 22).

Metd amd pia eBdopdda dpxioe n evepyoroinon e
pia ouxvétna evdg tetdptou NG OTPOPAG TPEIG
©op£g nuepnoiwg (0,3 mm tnv nuépa). Metd 10 npé-
peg evepyoroinong (17 nuépeg peteyxeipnuikd) aro-
KtrBnke emapkég elpog (Eik. 23).

H evepyoroinon otnv ouvéxeia Siakdmnke yia dUo
efOopddeg yia otabeporoinon. O dieupuvtipag g
(ATVIAKNG akpoAO®Iag apalpédnke otnv ouvéxeld Ut
tommk avaiobnoia kar o paAdakdg 10tdg apébnke va
emoulwBel yia dUo emmAéov efdouddeg (Eik. 24). 31
NUEPES peTeyxelpnTIKG  emtelxBnke  a§loonueiwto
€UPOG (QATVIAKAG AKPOAOYPIAG KAAUHHEVO HE TTOOOTTE-
@ukdTa oUAa.

H aoBevric mapaméppbnke yia peteyxeipnuky agovikn

Tépog ', No 1,2010/Vol |1, No I, 2010

using small round bur.

Eik. 21: Atehég kdtaypa tou mapeiakoy TeTdAou.
Fig. 21: Incomplete fracture of the buccal plate.

Along the crestal incision a trough was drilled by using
a small round bur (Fig. 20).

The buccal plate was then splitted by using an
osteotome (Fig. 21).

The crest widener was pushed in place and was ligated
to the adjacent tooth using titanium wire (Fig. 22).
After one week of latency period activation was begun
in a rate of one quarter of a turn three times a day (0.3
mm a day). After 10 days of activation (17 days post-
op) sufficient width was acquired (Fig. 23).

Activation was then stopped for two weeks for con-
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Eik. 22: O Sieupuvtripag g akporopiag mpowdr|Bnke

Eik. 24: Ao eBdopddeg Hetd v apaipeon tou

otnv Béon tou Kkal avaptrinke pe oUppa trtaviou. evepyoroinong. Sieupuvtripa G akporopiag. EmtedxBnke
Fig. 22: Crest Expander is tapped in and ligated with Fig. 23: Sufficient crestal width after 10 days of a&loonpeiwto elpog akpohogiag Tou kaAlpbnke amd
titanium wire. activation. TipooTiepukdta oUAa (31 nuépeg peteyxeipnuikdl).

Eik. 25a: Meteyxeipnuxr) CT. Eykdpoia topn.
Fig. 25a: Post-op CT Axial cut.

Topoypagia mpiv and v egeuteuon n omoia €5eiEe
pia eupeia patviakr) akpolopia pe To TTapeIakd ootikd
nétaro anwbnpévo mapeiakd kai peta&l Toug pn eva-
ofeotwpévo mwpo (Eik. 25a-y).

Yné tomkr) avaiobnoia tomobetiBnkav diaBAevvoyo-
via egeutelpata twv 4,2 mm otnv diatabeioa meploxn
(45 nuépec peteyxeipnuikd) (Eik. 26) kai dlo epeuted-
pata otg Béoeig 26-27 pe avoikt avipwon eddgoug
Tou Iypopeiou (Eik. 27).

Ta eppuUTELPATa OOTEOEVOWUATWONKAY  ETITUXWG
XwpPIG kappia emmiokr kai 8 priveg apydtepa kata-
okeudoOnke n tehik yépupa (Eik. 28).

2YZHTHZH

H e&ENEn tng PAO mepiéhaBe TMOMANAEG peENETeG,
1600 oe avBpwroug 6oo Kkar o (wa. Akoroubwvrag

Fig. 24: Two weeks post removal of the C.E.
Considerable crestal width covered by attached
gingiva was achieved (3| days post-op!).

Eix. 25B: H CT mapouoidder un Eik. 25y: Tpiobidotatn avacivBeon mapouciddel

€VAoPeoTIwPEVO TIWPO OtV SlEUPUPEVN o Siatabév mapeiaxd TETao Kai pn

akpolopia. evaoPeotiwpévo ootolv avaueoa.

Fig. 25b: CT shows non calcified callus at Fig. 25¢: 3D reconstruction shows the distracted

the expanded crest. buccal plate and non calcified woven bone in
between.

solidation. The crest widener was then removed under
local anesthesia and the soft tissue was left to heal for
two more weeks (Fig. 24). Considerable crestal width
covered by attached gingiva was achieved 31 days post-
operatively.

Patient was referred for post-op C/T. prior to implan-
tation which showed a wide crest with buccal plate
pushed buccaly and uncalcified callus in between (Fig.
2523, b, ¢).

Under local anesthesia 4.2mm implants were inserted
at the distracted area trans-mucosally (45 days post-
op!) (Fig. 26) and two implants 26-27 with an open
sinus lift (Fig. 27).

The implants were osseointegrated successfully without
any complication. Eight months later the final bridge
was constructed (Fig. 28).

Apxeia EMnvikrig Ztopatikrig & NvaBompoowikrig Xeipoupyikig/
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Eik. 26: Epgutedpata 4,2 mm eiorixBnoav SiaBAevvoydvia 45

NHEPEG LETEYXEIPNTIKA.
Fig. 26: 42 mm implants were inserted transmucosally 45 days
post-op.

v epmeipia Twv Chin kai Toth (1996), dievepyriBnke n
TIpWTN peAétn oe Cwa, umobétovtag éu n ®AO 6Ba
pmopouce va amofel emweehiiq (Block kar ouv. 1996).
2€ OUVEXEIQ TEPAITEPW HeENETeG €0eiEav Ot eixe oxn-
patioBel ootolv petally twv diatetapéveav TunPdtwy
(Block kar ouv. 1998).

Ta evBappuvtikd eupripata adgnoav v xprion twv
epouTeuPdToy trtaviou yia PAO (Oda kar ouv. 1999).
H emtuxia g perétng oe (wa akolouBribnke amd
dokipry og avBpwroug, pe mepioadtepo evBouaiaoud
(Gaggl kar ouv. 1999, Klein kar ouv. 1999, Hidding kol
ouv. 2001). 2tV auyr g véag xiNietiag eiorxOn n
urroponBoupevn and umoloyiotég GPAO (Gaggl «a
ouv. 2000). MNMepartépw digpelvnon mdvw otn ®AO
eotidoBnke otnv Bloroyikr diadikaoia tng emouAwong,
mpwta ota mpdPata. H emouviwtiky diadikacia Atav
avtiotoixn pe ekeivn Tou Ppébnke ota pakpd ootd,
aMd mapouciace pévo deopidiky oateoroinon. H
OOTEOEVOWUATWON TWV EHQUTEUPATWY OTNV TTEPIOXN
NG IaTatkrG ooteoyéveons dIamotwOnke 6 Prveg
pETd av Kal Ta egoutelpata rjoav otabepd 3 priveg
petd tnv diatatikr) ooteoyéveon (Gaggl kar ouv. 2000).
H ®AO avarmixBnke mepioadtepo, XpnolpoToloUe-
vn o€ mepioadtepo olvBeteg S1adikaoieg, TEtoleg OMwg
oto va &avaktioer v kdBetn didotaon g eEacbevn-
pEvNG Kdtw yvdbou (Hidding kai ouv. 2000), kai ota
autoyev] HooxeUpata Ta ormoia uméotnoav didtaon
(Chiapasco kar ouv. 2000).

Qc¢ ouvémeia twv avetépw avapepBeiowv eEeAiEewy, n
®AO katéotn pia eupéwg diepeuvnBeioa Tepioxr|, Pe
Sidpopa Bepameutikd MpwtdkoMa via didpopeg evdel-
Eeic kai xprjoeig. O1 Cope kai ouv. (2003) Bacilépevor
og éva povtého ae {wa mpdteivav ot n PAO éxel v
duvatdnta va peinoel Spaotikd ToV CUVOANKO XpdOvo
Beparmeiac yia avgnon tou eatviakoy ootoy TPV amd
Vv Tomobétnon odovIoEATVIAKWY EUPUTEUHATWY
d0Bévtoc dt To avayewwnpévo ootolv evaoPeoTiwve-

Tépog ', No 1,2010/Vol |1, No I, 2010

Eik. 27: Acuvoypaegia petd v epgUteucn Kai v aviywon tou
e5dpoug Tou IyHopeiou.
Fig. 27: Post implantation & sinus lifting x-ray.

Ei. 28: Tehikrj amokatdotaon).
Fig. 28: Final rehabilitation.

DISCUSSION

The evolution of ADO included muttiple studies, both
in humans and animals. Following the experience of
Chin and Toth (1996), the Ist animal study was pre-
formed, suggesting ADO could be of benefit (Block et
al. 1996). Following that study, further studies showed
that bone had formed between the distracted seg-
ments (Block et al. 1998).

The encouraging findings enhanced the use of titanium
implants for ADO (Oda et al. 1999). Animal study suc-
cess was followed by human trial, with further enthusi-
asm (Gaggl et al. 1999, Klein et al. 1999, Hidding et al.
2001).

At the dawn of the new millennium, computer-assisted
ADO was introduced (Gaggl et al. 2000). Further
investigation on ADO was focused on the biological
process of healing, first on sheep. The healing process
corresponded to that found in long bones, but showed
only desmal ossification. Osseous integration of the dis-
traction implants was found 6 months after distraction,
although the implants were stable 3 months after dis-
traction (Gaggl et al. 2000).

ADO developed more, being used in more complex
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Tal taxytata evidg mepimou 8-10 efdopddwy petd v
mepiodo NG SIaTATKAG OOTEOYEVEONG KAl TA OUAQ
avtarnokpivovtar embupntd oto au€nuévo PrKog
TEPIoOOTEPO pe avayévwvnon mapd pe ekuAion. Ol
Zaffe kai ouv. (2002) €deigav oe pia pehétn oe avBpw-
TIoUG 10ToAoYIKN unootpo@n ot diadikaoieg evamdfe-
ong ootol 88 nuépeg PeTd to TEAOG NG dIatatikig
OOTEOYEVEONG KATAAyovIag o€ pia eikovikr otabepn
KaTdotaon Petd amod éva ouykekpipévo xpovo. Etal,
autol mpdteivav &t 1 ToToBETnon Twv EPJQUTEUPATWY
otV apxn propsl va eivar emBupntr yia va anogeu-
x0¢el n anwAeia ootol e&artiag g EMenG pnxavikou
popTiou.

O1 Yasui kai ouv. (1991) perétnoav to Pacikd pnxavi-
opd g AO XpnoIHOTIOIWVTAG POVIENT ETHAKUVONG
HEAOUG KOUVENWY, MUy, Kal Tovukwy. Autol Bpr-
kav augnuévn ékppaon twv BMP-2 kar - 4 mRNAs
katd v didpkeia g AO. Ta orjpatd toug avixvelon-
KaVv EUPEWG HETAEU TwV XOVOPOYEVWY KAl OOTEOYEVWY
KUTTApWVY Kal Twv MPOSPOoH®WY KUTIAPWY TOUG, UPIoTd-
Heva pnxavikr] Tdon-stress otnv vaodn didpeon {ovn.
Ta ofuata twv BMP-2 kai — 4 diatnpribnkav o uPnAod
enfmedo yia é0o xpovikd didotnua ouvexiobnke n dia-
tatkr) ooteoyéveon (Rachmiel kar ouv. 2001, 2004).
Metd v ohokApwon G diatatikiiG OOTEOYEVEDNG, N
IvadNG Sidpeon Cwvn amoppo@rOnKe Kal TO EMUNKUV-
Bév tprpa otaBeporonBnke. Kavéva and ta ofuata
Twv BMP dev avixveliBnke otnv @don tng otabepormol-

nong.

2YMIMEPAXMA

Ta kUpia MAEOVEKTAPATA KAl PEIOVEKTARATA TOU VEOU
Siatatijpa dielpuvong eatviakng akpologiag eivar:

M\eovextripata

|. BAewvoyodvia didtaon xwpig anmwieia mpoomepukd-
TV oUAWY Kal kKdAuyng parbakwv 1otwv (Aiatatikr
IOTOYEvEDN).

2. Auvatr| n TomoBEtnon egpuTeUPdTwy PETd and e&ar-
PETIKA oUvtopn Tepiodo (4-8 efdopddeq).

3. AnAj, oUvtopn, ehdxiota tpaupatikr diadikaoia.

4. Aiadikaoia elkoAa Sievepyolpevn oto odovuatpeio
uTtd Torikr) avaiobnoia.

5. Amoucia voonpdtntag kar emwduvng ddétpiag B€ong.

6. To mepidoteo Sev amokoMdtal and 1o PETaPepd-
HEVO 00TIKS TUAKA, WG €K TOUTOU amouoia PJETeyxel-
PNTKAG OOTIKNG anoppd@nong.

7. ENdxiota euaioBntn wg mpog v texvikr] diadikaoia.

. EAdxiota oupPiPacpévn aicbnuiks.

9. Emtpénel v mAdyia TomoBétnon  ep@uUTEUATOq
otav xpeidetal,

oo
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procedures, such as to rebuild the vertical dimension of
the weakened mandible (Hidding et al. 2000) and auto-
genous grafts that were distracted (Chiapasco et al.
2000).

As a consequence of the above mentioned develop-
ments, ADO became a widely researched area, with
various treatment protocols for various indications and
uses. Cope et al. (2003), based on an animal model
suggested ADO has the potential to drastically
decrease the total treatment time for alveolar bone
augmentation prior to dentoalveolar implant placement
since the regenerated bone rapidly mineralizes within
approximately 8 to 10 weeks after the distraction peri-
od and the gingiva responds favorably to increased
length by regeneration rather than by degeneration.
Zaffe et al. (2002) showed in a human study histologi-
cal regression in bone deposition processes 88 days
after the end of distraction, culminating in a virtual
steady-state after a certain time. Thus, they suggest that
early implant insertion may be desirable to avoid bone
loss due to mechanical unloading.

Yasui et al. (1991) studied the basic mechanism of DO
using rabbit, rat and mouse models of limb lengthening.
They found enhanced expression of BMP-2 and- 4
mRNAs during DO. Their signals were detected wide-
ly among chondrogenic and osteogenic cells and their
precursor cells sustaining mechanical tension-stress at
the fibrous interzone. The signals of BMP-2 and -4 were
maintained at high level for as long as distraction was
continued (Rachmiel et al. 2001, 2004). After comple-
tion of distraction, the fibrous interzone fused and the
lengthened segment was consolidated. None of the
BMP signals was detected at the consolidation phase.

CONCLUSION

The main advantages and disadvantages of the new
crest widening distractor are:

Advantages

I. Mucosal distraction - no lack of attached gingiva and
soft tissue cover (Distraction histogenesis).

2. Implant placement possible after extremely short

period (4-8 weeks).

. Simple, short, minimally traumatic procedure.

4. Procedure easily performed in dental office under
local anesthesia.

5. No morbidity and painful donor site.

6. The periostium is not striped from bone transport
segment, therefore -no post-operative bone resorp-
tion.

7. Less technique-sensitive.

. Minimally compromised esthetics.

9. Enables lateral implant positioning when needed.

w
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Melovektrpata

[. KatdMnAn pévo oe mepimuoeig émou To KdBeto
Uyog eival EMapkeE.
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