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[MEPIAHWH: H tomobgtnon ooteoevowdatoUpevmy
EUPUTEUPATWY aTOTeAEl évav amd TOUG OUXVATEPOUG
TPdMOUG anokatdotaong vwdOTTAg TG OTOHATIKAG
koIhdTNtac. Ta epgutelpata, eartiag g EMepng me-
pippiiou, kai TG diadikaoiag G 0oTE0EVoWUATWOonNG,
Tiapapévouv akivnta oto ootolv. H oxéon toug auty
e To ootouy, dtav mma apxiCouv va Asrtoupyoulv umd
Suvdpeig pdonong, opiletal WG KOOTEOEVOWUATWON,
aMd kal wg «AeroupyIky aykiAwony.

>¢e avtiBeon pe ta epeutelpata, ta dévua dev mapa-
pévouv akivita, aMd akolouBolv tnv avdmuén tou
KOQVIOTIPOOWTTIKOU CUPTTIAEYHATOG Kal €18IKOTEPA TOU
otopatoyvabikoy oUCTAPATOG, HE AMOTEAEOUd e TNV
mépodo Tou xpdvou mbavdv va dnuioupynBouv moiki-
Aou PaBuou aiobnuikd mpoBAuata, Ta omoia apopoulv
1600 1@ PaAakd podpia, 00 Kal Toug okAnPoug 10ToUG
Kal TN OX€0N TouG pe Ta SAvTIa Kal TIG TIPOOBETIKES armo-
KaTaoTtdoelC el autwv.

2KoToG NG Mapouoag epyaoiag eival n avaokdrmon
NG umdpxouoag S1ebvouc epeuvnuikii PiPAoypagpiag
OXeTKA Pe Ta pakpompdBeopa mpoPArfjuata mou pro-
pel va mapatnenBouv petd tnv tomobEtnon ePpUTEU-
pdtwv otnv mpdobia mepioxr] g dvw yvdbou. Emiong,
Ba mpaypatomnoin®el mapousiaon dUo KAVIKWV TEPI-
TWOoEWV Je AI0ONTIKA TPOPBAAHATA EMEPPUTEUPATIKOV
aroKataotdoewy otny mpdabia aiodnuikr {wvn, kabwg
kai Ba mepiypapel n peBodoloyia mou akoroubriOnke
yia Tn Bepameutiky QVUPETWITION TOUG.
2UPMEPAopatikd, pe TNV Mdpodo Tou XPdvou ol M-
EHPUTEUPATIKEG aAmokataotdoelg otny mpdabia mepioxr
NG dvw yvdbou epgaviCouv Toikidou BaBpoy aiobntikd
mpoPAfpata, ta omoia xpriouv EEATOIKEUPEVNG TTPO-
ogyyiong. l1a v anoguyr TETolwv TPORANKATWY OuvI-
otdtal, pooov ano@aaciCetal n TomobEnon ooteoev-
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SUMMARY: Implant placement is considered to be a
routine procedure for oral rehabilitation, in cases of
tooth agenesia or tooth loss (due to factors such as
periodontitis, trauma, caries). Dental implants” position
does not change over time due to the process of “os-
seointegration”. On the contrary, teeth follow cranio-
facial growth (in particular, orofacial and dentoalveolar
growth) and move.

The stomatognathic system undergoes changes in its
vertical and horizontal dimensions after adulthood. Im-
plant placement on the anterior maxilla is challenging for
clinicians, because of continuous eruption of adjacent
teeth, as well as, due to occurrence of occlusal changes.
Long-term aesthetic complications, such as differences
in incisal edges’ length, position of gingival margins and
open contact points between implant restorations and
adjacent teeth, should be taken into consideration.

The aim of this study is to review literature concemning
long-term complications after implant placement in the
anterior maxilla. Furthermore, 2 case reports concerning
aesthetic problems of implant restorations in the esthet-
ic zone will be presented, together with their treatment
procedure.

Consequently, with time, implant restorations in the
anterior maxilla present aesthetic complications of vari-
ous degrees, which are in need of personalized treat-
ment plan. In order to avoid such complications, implant
placement is recommended to be performed after
completion of skeletal growth and maturation.

KEY WORDS: dental implants, long-term complica-
tions, anterior maxilla, aesthetic zone



OwpaTtoUPeVwY eJEUTEUNdTWY, autr va yivetar petd to
TIEPAG TNG OKEAETIKNG wpipavong kal og 400 To duvatdv
HETAYEVETTEPO XPOVO ATt AUTHV.

AEZEIY KAEIAIA: Eugurtevuata, mpdobia aioOntikr
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EIZATQrH

To odovtikéd kdrayua e€artiag Tpaupatiopoy f TTTwong,
n meplodovtiky véoog, n tepndovikr vooog, yovidia-
KEG PETaMAEeIg, ouvopopa kal aBoloyikég kataotd-
oelG (0nwg KUoTelg, kahorBeig kal kakorBeig dykor)
arotedolv afa odovukig anwAeiag (1). H anwieia
Sovtiwv éxel apvnukr emidpaon otn otopatikr Kabwg
Kal OTn Vevikrj uyeia tou atdpou, emmpedlovtag dueoa
v ToIdtNTa {wriG, TNV KOIVWVIKATNTA Kal ToV PUXIopd
Tou (2,3). 16iaftepa av n odovtiky anwAeia apopd tnv
mpooBia aiednukr Cwvn, Tote amoteAel peyailtepn
TIPOKANoN vyia tov odovtiatpo kabwg n amokatdotaoh
NG amartel au§nuévn epmeipia, yvwon Kar KAvIkr) 6e€io-
TNTa. 2Upewva pe Ty undpxouoa PiAioypagia, éxouv
mipotaBel Toikihol TpdTol BepameutikiiG AVTIPETWIONG
anwleiag dovtiwv otnv mpdobia aiobnukry {hvn. Autof
TiepIAapBAvouv 0SOVTIKEG TTPOOBETIKEG amoKataotdoeig
(axivnteg Kkar Kivntég), opBodovtikr Bepareia, Tomobé-
TNON OCTEOEVOWHUATOUPEVWY EUPUTEUPETWY 1 QUTOpE-
Tapdoxeuon dovtwv (4, 5, 6,7, 8).

H tomobgtnon ooteoevowdatoUPevwy EUQUIEUNATOV
aroteAel évav and Toug ouxvOTEPOUG TPATIOUG arto-
KaTdotaong vwdATNTag TG OTOPATKAG KoIAdTntag. H
Siadikaoia TG ooteoevowPdTwong Kar ol TTapdyovieq
TIoU TNV eMnpedlouv éxouv pehetnBel amd to 1952 amd
Tov Branemark. Akdpa, n avdrmuén tou otopatoyvabi-
KoU ouotiuatog €xel dehetnBel amd moMoUg epguvn-
T€C kal éxel anmodeixBel OT ouvexiCetal petd To TEPAg
G okehetikig avdmuéne. Ta ooteoevowudtoUpeva
epouTeUPata anoteholy embupntr kar 16avikr Adorn o
TIOMEG TIEQITIWOEIG yId TNV arokatdotaon vwddtnTag
Kkal otnv TPdobia Tepioxr) TG OTOPATIKAG KOINGTNTAG.
Q¢ «mpdaobia aiobnukr {wvny» opiletar omolodrmote
odovropatviakd TUrHa, To oroio eival opatd amd anod-
otaon odINiag og avdmuén TAPoUG Xapoyehou Tou
aoBevous. Ymokelpevikd, opiCetal kdBe mepioxr] Tou
oTéatog mou Mpocdiopiletal wg aloBntikd onuaveikr
ané tov S0 tov aobevi (9).

Ta epgutelpata MAeovekTolv O OXEON He AMeG TTpo-
oBetkég amokataotdoei: a) E&artiag tng Aertoupyikig
OX€0NG TOU EUPUTEUPATOG HE TO TIEPIEPQUIEUHATIKG

Paper received: 6/8/22 - Accepted: 30/11/22

INTRODUCTION

Dental fracture due to trauma or fall, periodontal dis-
ease, tooth decay, genetic mutations, syndromes and
pathological conditions (such as cysts, benign and ma-
lignant tumors) are causes of tooth loss (). Tooth loss
has a negative impact in oral as well as general health of
the person, affecting directly quality of life, socialization
and psychology (2, 3). Especially if tooth loss regards
the esthetic zone, it poses a greater challenge for the
dentist, since its rehabilitation demands an increased ex-
perience, surgical and prosthodontic knowledge as well
as advanced clinical skills. According to literature, various
methods of treatment have been suggested for tooth
loss in the esthetic zone. These include dental restora-
tions (fixed and mobile), orthodontic treatment, place-
ment of osseointegrated implants or autotransplantation
of teeth (4,5, 6,7, 8).

The placement of osseointegrated implants is one of
the most common methods of restoration of edentu-
lism in the oral cavity. The process of osseointegration
and the factors affecting it have been studied since 1952
from Branemark. Furthermore, the development of the
stomatognathic system has been studied from many re-
searchers and it has been proven that it continues after
the end of skeletal development.

Osseointegrated implants are also a desired and ideal
solution in many cases for the restoration of edentulism
in the anterior region of the oral cavity. The anterior
esthetic zone is defined as any dentoalveolar area, which
is visible from a speaking distance in a full smile. Subjec-
tively, it is defined as every area of the mouth which is
considered as esthetically important from the patient (9).
Implants are advantageous in relation to other pros-
thetic restorations: a) due to the functional relationship
of the implant with periimplant bone during its load-
ing phase, the change of the dimensions of the alveolar
ridge and soft tissues is minimal relative to the change
being observed around other restorations, b) in contrast
to other fixed restorations, there is no need for prepara-
tion of the adjacent teeth and c) since the implant-sup-
ported restorations have been correctly designed and
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ootoUlv Katd tn edptior| Tou, N petafold twv diaotd-
OEWV TNG PATVIAKI G AKPOAOYIAG KAl TV PAAAKWY 10TOV
eival eAdxiotn og oUykpIon Pe TN PETaBoAr| Tou Tapd-
TNpeital yipw amnd TG UNOAOITTEG amokataotdaelg, B) o€
avtiBeon pe g akivnteg amokataotdoeig, dev xpeldle-
Tal TAPAOKEUT TwV TIAPAKeJeVWY SoVTIQV, Kal y) epo-
OOV Ol EMEPPUTEUNATIKEG ATTOKATACTAOEIG 0XedIaoToUV
Kal Kataokeuaotolv owotd, TOTe UTIdPXel amoAUTa
aioBnukr] Kal Aertoupyik appovia pe Ta mapdkeieva
&6vua (10).

Qotéoo, oe aviiBeon pe ta uoikd ddvua, Ta epeu-
telpatg, e€artiag tng Siadikaoiag g 0oteoevowpdTw-
oNnG Kal Tng anouaciag tou Tepippldiou, Tapousidlouv
Aertoupyikf aykiAwon. AnAadr, mapapévouv akivnta,
oe avtiBeon pe ta mapaxeiyeva ddvua ta omoia ako-
AouBolv v ouvexiCépevn avdmuén Tou Kpaviorpo-
OWTIKOU CUPTAEYPATOG KAl Tou otopatoyvabikod ou-
OTrjudToC.

O Forsberg to 1979 Atav o mpwtog mou Tapatren-
og OT N KPAVIOTIPOOWTTIKY avdarrtugn cuvexiCetal petd
v epnPeia kar T okeretiky wpipavon (I1). Metaye-
VEOTEPEG PENETEG uTooTtnpiCouv &t n avdmugn Sev
TIEPATWVETAl OE KATOId XPOVOAOYIKA Ty, aMd eri-
Bpaduvetar petd v @nPikr) KopUewon NG al&nong.
2UVETTG, P TV Tdpodo tou xpdvou Tapatnpouval
moikihou BaBpol aiobnuikd kai Asrtoupyikd TTEORAR-
pata, Ta oroia amartolv eEatopikeupévn Bepareutik
mpoaéyyion (12).

2Komdg TG Tapouoag epyaoiag eival n avaokornon
G undpxouoag Oiebvols epeuvnukiiG BiBAoypagpi-
aG OXeTKd pe ta pakpompdbeoua mpofBAfjuata mou
TIPOKUTTTOUV amd TNV ToToBETNOoN EPPUTEVPATWY OTNV
npdaobia aiedbnukr| (wvn. Emiong, Ba mpayuatomoinbel
Tiapousiacn SUo KAVIKWV TTEPITTIWCEWY e HAKPOTTIPO-
Beopa mpoPAjuata and v tomobEtnon eppuTEUpd-
Twv o€ veapr] nAikia kabwg kar Ba mepiypagel n pebo-
doloyia ou akohoubriBnke yia tnv emAucr] Toug.

YAIKA KAl ME©OAOI

MpaypatomoiBnke  BiBAoypaeiky  avalitnon oty
MEDLINE  xpnoipomoidvtag  t  Bdon  dedopévav
PubMed tng US National Library of Medicine, kar oto
Google Scholar xpnoiporolwvtag to ouvduaoud twv
akéroubwy Spwv MeSH (Medical Subject Headings)
kai AéEewv: dental implants AND (anterior maxilla OR
esthetic OR aesthetic zone OR smile OR infraocclusion
OR infraposition OR facial growth) AND (long term
results OR complications).

Ta kprtipia évtagng piag PBIBANoypagikiG HEAETNG otnv
avaokdTNon Atav Ta mMapakdtw: a) va €xel OXeTKS Tie-
plexdpevo, B) to mepiodikd va eival SIEBVEG, v) n YAWo-
0a ouyypPaerg va eivar n ayyhikr, 8) va eivar kKAvikr} og
avBpwoug (in vivo), €) 0 xpdvog TapakohouBnong g
HEAETNG va eival dvw Twv 5 etidv. Ta kprtrpia amokel-
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manufactured, there is complete esthetic and functional
harmony with the adjacent teeth (10).

In contrast with natural teeth, implants, due to the pro-
cess of osseointegration and the absence of the periapi-
cal region, present with functional ankyloses. Meaning
that they remain fixed, in contrast to adjacent teeth that
follow the continuing growth of the craniofacial com-
plex and stomatognathic system.

Fosberg in 1979 was the first who observed that cra-
niofacial growth continues after puberty and skeletal
maturation (I I). Later studies suggest that growth is not
completed at a certain time period, but it slows down
after the peak of growth in puberty. Consequently, as
time passes, esthetic and functional problems of various
degrees are being observed, demanding a customized
therapeutic approach (12).

The aim of the present study is the review of the in-
ternational research literature regarding the long term
problems resulting from the placement of implants in
the anterior esthetic zone. Moreover, two clinical cases
with long term problems from the placement of implants
in young age will be presented, as well as the description
of the methodology followed for their treatment.

MATERIALS AND METHODS

A literature review has been performed in MEDLINE
using PubMed database of the US National Library of
Medicine, and also in Google Scholar using a combina-
tion of the following MeSH (Medical Subject Headings)
terms and words: dental implants AND (anterior maxilla
OR esthetic OR aesthetic zone OR smile OR infraoc-
clusion OR infraposition OR facial growth) AND (long
term results OR complications).

The inclusion criteria of a literature review study were
the following: a) having relevant content, b) the jour-
nal being international, ¢) writing language being English,
d) being clinical in humans (in vivo), e) follow up time
of the study being over 5 years. Exclusion criteria were
the following: a) irrelevant content, b) reviews or meta-
analyses, ¢) studies in experimental models orin vitro, d)
language (other than English), e) clinical cases, f) clinical
studies with follow up time less than 5 years.
Furthermore, two clinical cases with long term esthetic
problems from the placement of implants in the anterior
esthetic zone of the maxilla as well as their treatment
will be presented.

RESULTS

In the study of Thilander et al. a total of |5 implants
were placed in the area of central or lateral incisor of
the maxilla in patients aged 14 - 19 years old (13). Fol-
low up time was eight years. In study models the vertical
distance of the incisal edge between the implant-sup-
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Mivakag |: Epeuvnuikéqg peréteg pe pakponmpdBeopeg emmlokég amd tnyv tormobétnon

eppuUTEUPdTWY OE veapr nAikia.

A 2 HAikia kata 2 ApiBudg acBevav
¢ P10pdg a Xpovog o
Tuyypapeis p v TomoB€tnon p — EYPUTEVPATOV
aocfsvav . mapakoloubnong p
(émn) M€ UTTOOUYKAEIOT)
10/10 acBeveig
Thilander kai cuv. (13) 10 14-19 8 € 15/15
gpguTEVpaTa
Mhilanderiai ouva (14) I5 13-17 10 éun EWLZ qum
Cocchetto kai ouv. (15) 60 20-65 5-20 €t 44/60 acbeveig
Andersson kai cuv. (16) 34 17-19 € 24/34 acBeveig
Jemt kai ouv.(17) 25 15-17 € spcptljzgﬁiqm
7,2 én
C (nAikiakr] opdda 35/35 acBeveig
Schwartz grad 35 19-46 <30) 35/35
kai ouv. (18) 7,1 €t (nhikiakn gp@uTELpaATa
opada >30)
76/76 acBeveig
Polymeri kai cuv. (20) 76 21-78 [-15 €t 77177
EppuUTEVaTa
14/31 acbeveig
Nilsson kai cuv. (21) 31 18-53 6 €t 19/39
gp@uTeUpaTa
10/10 acBeveig
Jamilian kai cuv. (25) 10 5 ém 14/14
gppuTEVpaTa

opoU ftav Ta apakdtw: d) pn oXeTKo TIEPIEXOHEVO, B)
QVAOKOTOEIG 1| JETA-AVAAUCEIG, V) HEAETEG O TTElpa-
patkd poviéha i in vitro, 8) yAwooa (GMn extdg amd
ayyAiKr}), €) KAIVIKEG TTEQITTTWOEIG, OT) KAIVIKEG HEAETEG [E
xpovo TapakoAolbnong Aiydtepo amd 5 .

EmmAéov Ba mpaypatomoinel n mapousiaon dUo K-
VIKOV TIEQITIWOEWY  PE  HakporpdBeopa  aiobnukd
mpoPApata and tnv TomobETnon EPPUTEUNATWY OtV
mpooBia aiobnukr {wvn NG dvw yvdbou kabwg kar o
TPEATIOG AVTIUETWTIONG TOUG.

AMNMOTEAEXMATA

>t perétn twv Thilander kar cuv. tomoBetribnkav ou-
voAkd |5 epgutelpata oe Béon kevipikoU 1} Aayiou
Topéa TG dvw yvdbou oe aoBeveig nAikiag 14 - 19 etov
(13). O xpdvog mapakoAolbnong rtav oKtw £tn. 2.€ ex-
paveia peAétng ummoAoyiotnke n katakdpuen andotaon
NG KOTTUKAG aKUAG META&U NG eKAOTOTE EMEPPUTEU-
paTiKiG amokatdotaong Kal Twv TTAPAakeievwy SovTigv.
MapatneriBnke umoolykAeion Petd and 3 €, pe pub-
poé 0,1 xiA/€tog, n omoia pmopel va odnyrioel pakpo-
TpdBeopa oe un anodektd anoteAéopata 6oov apopd

ported restoration and the adjacent teeth was calcu-
lated. Underbite was observed after 3 years, with a rate
of 0.1 mm/year, which may lead to long term and not
acceptable results regarding esthetics. After the fourth
year and until the end of the follow up of the study (8
years), an increase of the height of the patients was not
observed, however, underbite was increased from 0.46
mm to 0.95 mm. Furthermore, discoloration (dark col-
or) was observed in the soft periimplant tissues, which
led to an undesired esthetic result in the gingival margin
in relation to the adjacent teeth.

In 2001, Thilander et al. performed an equivalent study
with follow up time of 10 years (14). In |5 teenagers
aging 13 - |7 years old, the placement of 21 implants
was decided due to agenesia or trauma: |7 were placed
in the upper incisor region, 2 in the upper canine region
and 2 in lower canine region. Regarding maxilla, all the
implant-supported restorations presented underbite in
relation to the adjacent teeth. Seven implant-supported
restorations presented an undesired esthetic result with
underbite of 0.6 - 1.6 mm, 3 vyears after the placement
of the implants. Regarding implants placed in the canine
region, a statistically non-significant underbite was ob-
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Table I: Research studies with long term complications from the placement
of implants at a young age.

Number of S Follow up ol
Authors atients placement time patients-implants
P (years) with underbite
10/10 patients
Thilander et al. (13) 10 14-19 8 years 15/15
implants
Thilander et alh (14) I5 1317 10 years 719
implants
Cocchetto et al. (I5) 60 20-65 5-20 years 44/60 patients
Andersson et al. (16) 34 31,4 17-19 years 24/34 patients
Jemt etal. (17) 25 254 15-17 years . b
implants
7.2 years
. (age group 35/35 patients
Schwartz-Arad 35 19-46 <30) 35/35
etal. (I18) .
7.1 years (age implants
group >30)
76/76 patients
Polymeri et al. (20) 76 21-78 I-15 years 77177
implants
14/31 patients
Nilsson et al. (21) 31 18-53 6 years 19/39
implants
10/10 patients
Jamilian et al.. (25) 10 5 years 14/14
implants

v aiobnukr). Metd to 40 €1o¢ kal Péxpl To TEPAg Tia-
pakohoubnong g peAétng (8 €mn) dev mapatnperonke
au&non tou UYoug twv acBevay, OPWG n UTooUykAeion
auénbnke amd 0,46 xIA. oe 095 xA. Emiong, mapatn-
pronke duoxpwpia (okoUpo XPWHA) OTouG PAAAKOUG
TIEPIEPPUTEUPATIKOUG 10TOUG, N ormoia odnyoloe o€
pn aiodnukd amodektd amotéleopa oto ouNkd dplo
oe oUykpion e ta mapakeipeva ddévua. Emmpdobeta,
Tiapatnenonke anwAeia ootou ota mapakeiueva dovria.
To 2001 o Thilander kai ouv. mpayuatonoinoav pia
avtioToixn PEAETN Pe xpdvo mapakoloubnong 10 €
(14). Ze 15 épnPouc nhikiag 13 - 17 etwv, Adyw aye-
veolag rj tpalpatog, anogaciotnke n tomobéton 2|
eppuTEUNdTWY: |7 TooBetBnKkav oe Béon dvw Topéqg,
2 og Béon dvw kuvddovta kai 2 og Béon kdtw kuvddo-
vta. Ooov apopd v dvw yvdbo, OAeg oI eMEPQUTEL-
PATIKEG ATTOKATAOTACEIG ePPAVIOaV UTTOOUYKAEION O€
OX€0N HE Ta TTapakeipeva ddvua. 7 mMePQUIEUHATIKEG
arokatactdoelg mapoucialav aicbnukd pn anodektd
arnotéheopa pe unooUykheion 0,6 - 1,6 xIA, 3 € petd
v TomofEtnon twv epguteupdtwyv. ‘Ooov agopd ta
epguTelpata mou TomobetriBnkav oe Bgon kuvodovtag,
TIapatnEnOnKe OTATIOTIKA P ONPAVTIKr] UTTOOUYKAEION
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served, as well as bone loss around implants, which was
similar to that of the adjacent teeth.

In the study of Cocchetto et al.. a total of 76 implants
were placed in 26 women and 34 men with a mean age
of 34.8 years (15). The patients were separated in two
age groups: >30 and <30 vears old. An underbite was
observed in the implant-supported restorations relative
to the adjacent teeth in 73% of the patients (65.4% in
men and 79.4% in women). In 20 patients an underbite
>0.5 mm was observed, in |8 patients 0.5 - | mm and
in 6 patients >| mm. Furthermore, no statistically signifi-
cant difference was observed in the size of the under-
bite between the two genders.

In the study of Andersson et al. osseointegrated im-
plants were placed in 34 patients (16) and follow up
time was |7 - |9 years. Patients were separated in 3
age groups: <25 years old, 25 - 40 years old and >40
years old. In the first age group, |3 patients were in-
cluded, from whom underbite of the implant-supported
restoration was observed in 8 patients, relative to the
adjacent teeth. In the second age group, the underbite
was observed in 10 of the 14 patients relative to the
adjacent teeth. Finally, in the third age group, underbite



Kal n ootk anwAeid yUpw amd Ta epeUTEUPATa rfrav
mapdpola e auth TwV TTAPAKEHEVWY SOVTIGV.

21N perétn twv Cocchetto kai ouv. tomoBetr|Onkav ou-
VONIKG 76 gp@utelpata og 26 yuvaikeg kar 34 dvipeg pe
péco 6po nAikiag 34,8 € (15). O1 aobeveig xwplotn-
kav og 2 nAikiakég opddeg: >30 kar <30 etwv. MNapa-
TNEABNKE UTTOOUYKAEION TwV EMENUPUIEUPATIKOV aTTo-
KQTaotdoewv Og OXEON e Ta Tapakeipeva ddvua oe
73% twv aoBevav (65.4% otoug dvdpeg kai 79.4% otg
yuvaikeq). 2 20 aoBeveic mapatnperiOnke umoolykAeion
>0,5 xiA, oe 18 aoBeveic 0,5 - | xi\ kal oe 6 aoBeveic
>| xiA. Emiong, dev mapatnprifnke otatiotikd onpavukn
dlapopd oto péyebog NG umooUykAeiong PeTagy twv
SUo puAwv.

2t perétn twv Andersson kal ouv. tomoBetiOnkav
o0TeOEVOWUaToUpeva edoutelpata o 34 aoBeveig
(16) kar o xpdvog mapakorouBnong Atav 17 - 19 £m.
O1 aoBeveiq xwpiotnkav oe 3 nAiKiakég opddeg: <25
etwy, 25 - 40 etwdv kar >40 etwv. 2TV MEWTN NAIKIakr
opdda avrikav |3 aoBeveig, and toug ormoioug otoug
8 mapatnperiBnke UMOCUYKAEION TNG ETIEPQUTEUPATIKAG
arokatdotaonG O OXEon PeE 1a Tapakeipeva dovra.
>tnv Seltepn nAikiakr opdda, oe 10 ek twv 14 aoBeviv
TIapatnPErBnKe UTTOCUYKAEION OE OXEON e Ta TTapaKei-
peva ddévua. Téhog, otnv Tpitn nAikiakr opdda, uroau-
ykAeion mapatnperifnke oe 6 ek Twv 7 aoBevav. 2e 4
aoBeveic mapaperiBnke umoouykAeion >0,5 xIA, og 3
aobeveic 0,5 - | xi\, kai og 6 aoBeveic >1 xiA. Emiong,
TO @UAO aMd kal o tinog mpoowrou dev eAavnke va
ennpeddouv oTatiotikd onNPAavtikd to péyedog g umo-
oUykAEIoNG. AVTIOTOIXEG TIAPATNPENOEIG TTOQYHATOTION-
Onkav amd toug Jemt kar ouv. (17).

2T peAén twv Schwartz-Arad kar ouv,, 35 aoBeveig
xwplotnkav og 2 NAIKIGKEG opddeg: <30 etwv pe péco
épo nAikiag ta 22,7 (£ 4,3) émn kai >30 etwv pe péco
6po nAikiag ta 40,4 (£5,6) € (18). O xpdvog mapa-
KohouBnong fitav 7,2 €t yia tv mpwtn nAikiakr opdda
ka 7,1 € yia ) Seltepn nAikiak opdda. Katd v
TOTIOBETNON, OF PEPIKEG TIEPITTIWOEIG XPNOIHOTIONNON-
Kav eIBIKEG TexVIKEG OTwG N dpeon 1) kabBuotepnuévn
TomnoBétnon, ootk avdmAdon kai OUAIKS pooXeupa.
Napatnpenbnke éu otnv opdda <30 etwyv, o pubudg
HETABOAAG TG ummooUykAeiong avd €tog Atav Tpeig Qo-
PEG PeYaAUTEPOG O€ oUykpion Pe tnv opdda >30 twv.
KatéAn&av oto ocupmépaopa ot n unoolykAeion epga-
viCetar pe peyahitepn ouxvotnta katd tn Seltepn Kal
Toftn Sexaetia TG (wng.

O1 Winitsky kai ouv. mapatijpnoav Ti¢ pakpompdde-
OWEG ETMMAOKEG TTOU TIPOKUTTTOUV amd Tnv Tomofétnon
OOTEOEVOWHATOUPEVWY EPQUTEUNdTWY otV TTpdcbia
aioBnukr] ¢ovn (19). Biohoyikég emmAokég, dmwg n ep-
@dvion ouplyyiou, n ekpor| TTUoU Kal n amwAeId JAAAKOV
Kal OKANPWV 10TWY, TIapatneronKkav oe peyahitepn ou-
XVOTNTa o€ CUYKPION HE ETTAOKEG TTou agopouoav Ty
KAvikry Siadikacia omwg n aiobnukr g MPooBetikAg

lkoudouAa A. kai ouv./Gkouzoula D. et al.

was observed in 6 of the 7 patients. In 4 patients un-
derbite >0.5 mm was observed, in 3 patients 0.5 - |
mm and in 6 patients > mm. Moreover, the gender and
the face type did not seem to influence statistically sig-
nificantly the size of the underbite. Similar observations
were made from Jemt et al. (17).

In the study of Schwartz-Arad et al, 35 patients were
separated in 2 age groups: <30 years old with a mean
age of 22.7 (£4.3) years and >30 years old with a mean
age of 404 (£5.6) years (18). Follow up time was 7.2
years for the first age group and 7.1 years for the sec-
ond. During implant placement, in some cases special
techniques were implemented such as direct or delayed
placement, bone augmentation and gingival graft. It was
observed that in the =30 years group, the change rate
of the underbite per year was three times greater rela-
tive to the >30 years group. They concluded that un-
derbite is observed with greater occurrence during the
second and third decades of life.

Winitsky et al. observed long term complications result-
ing from the placement of osseointegrated implants in
the anterior esthetics zone (19). Biological complica-
tions, such as fistula appearance, pus flow and soft and
hard tissue loss, were observed with greater occurrence
in relation to complications regarding the clinical proce-
dure such as the esthetic of the prosthetic restoration.
Moreover, bone loss in the implant neck was less than
I'mm during the first year and less than 0.3 mm every 5
years of function, in a state of periimplant health. Under-
bite and greater buccal transportation of the implant-
supported restorations were observed relative to the
adjacent teeth in a follow up time of 14 - 20 vears.

In the study of Polymeri et al. a total of 77 implants were
placed in the anterior esthetic zone: 48 in the central
incisor region, 24 in the lateral incisor region and 5 in
the canine region (20). In some cases, special techniques
were implemented such as guided bone augmentation,
immediate or delayed implant placement and one -or
two- phase implant placement protocol. Follow up time
was | - |5 years from the placement of the implant-sup-
ported crown. The normal vertical tooth transportation
due to the development of the stomatognathic system
led to the appearance of underbite of the implant-
supported restorations, with maximum change of 1.67
mm, at a rate of 0.08 mm per year. Moreover, it was
observed that the rate of underbite was faster in cases
of delayed implant placement in relation to cases of im-
mediate placement. Futhermore, the underbite rate was
faster in younger patients relative to older ones. There
was also no correlation found between underbite and
various factors such as a) gender, b) nationality, ) surgi-
cal protocol, d) possible previous guided bone augmen-
tation and e) type of prosthetic restoration.

Nilson et al. made similar observations, since in 20 out
of 39 implant-supported restorations, no underbite was
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arokatdotaong. Emfong, n ootk anwAeia oto auxevi-
KO THANA Tou gP@uTelpatog Atav pikpdtepn amd | XiA.
Katd To TPWTO £10¢ Kal pikpdtepn amd 0,3 xIA. avd Tré-
VI €I Aertoupyiag, oe katdotaon TePIEPPUTEUNATIKAG
vyeiag. MapatneriBnke umooUykAeion Kar PeyaAltepn
TIAPEIAK PETATOTION TWV EMEPPUTEVPATIKWV ATTOKA-
Taotdoewv o oUyKpIoN [E Ta Tiapakeieva ddvuia oe
xpovo mapakoAolBnong 14 — 20 €m).

2N peAétn twv Polymeri kar ouv. tommoBetriBnkav ou-
VONIKG 77 epoutedpata oty mpdabia aiobnuikr wvn;:
48 oe Béon KkevrpikoU Topéq, 24 o B¢on TAayiou Topéa
kai 5 og B€on kuvddovta (20). Epapudotnkav o pepi-
KEG TIEQITTIWOEIG TEXVIKEG OTTWG KATEUBUVOUEVN OOTIK
avdmAaon, dueon 1 kaBuotepnuévn ToToBETNonN EPPU-
TeUPATOG, Kal Hovopdolkod i Sipacikd MPWTOKOMO To-
moB€tnong epgutelpatog. O xpdvog mapakoAouBnong
Atav | — |5 € amd v tomobétnon tng emep@uTeUPa-
TKAG ote@dvng. H @uaiohoyikr katakdpugn petakivnon
Twv SovTinv Adyw NG avdrmuéng tou otopatoyvadikou
ouoTpatog odriynoe otV eppAvion UMOoUYKAEIONG
TWV EMEPQUIEUNATIKWY aTTOKATAoTAoEwY, HE PEYIOTN
petaBory 1,67 xiA, kar pe puBud 0,08 xiIA. avd €tog.
Akdpa, mapamprfnke ot o puBPdS UTTOOUYKAEIONG
ATav TaxUTepog OTIG TIEPITTIWOEIG GTIOU TIPAYUATOoTTOlN-
ABnke kabBuotepnuévn TomoBENoN €HPUTEUPATOC OF
oUYKPION HE TIG TIEPITIWOEIG OTTOU TIPayUatoTolrBnke
dpeon tomobétnor| Tou. Emiong, o pubudg umoolykAel-
ong ftav taxitepog oe aoBevelq pikpOTEPNG NAIKIAg
OUYKPITIKA pe aoBeveig peyalitepng nAikiag. Emmpod-
obetq, Sev Ppébnke cuoxétion Peta&l NG UTTOoUyKAEI-
ong kai diapdpwy Mapayoviwy Omwe d) Tou @uiou, B)
NG €BVIKATNTAG, ) TOU XeIPOUPYIKOU TTPWTOKOMOU, &)
TuxOv TponynBeioag kateuBuvdpevng ootikig avdmia-
oNG Kar €) Tou TUTToU TNG TMPOCBETIKYG amokatdotaong.
Or Nilson kar ouv. ékavav avdAoveg TTapatnEnoEls, Ka-
B¢ oe 20 and 1ig 39 eMmEePQUTEVPATIKEG ATTOKATAOTd-
oelg, dev apatnperBnke umooUykAeion petd amod 6 €mn
mapakoloubnong (21). Ze 14 emepguteupaukég aro-
kataotdoelg apatneronke umoolykieion <0,5 xIA, og
4 amokataotdoelg unooUykAeion < | XIA. kal og yia armo-
katdotaon umooUykAeion > 1 xiA.

2T perén twv Bergenblock kar ouv. tommoBetriBnkav
53 epgutedpata (22). 2e 3 epoutelpata amartribnke
N avukatdotaon NG TMPOOBETIKAG amokatdotaons He
véq, ekarmiag TG mapatnpoUpevng UMooUykAEIonG ota
I5 - 16 émn mapakoAotBnong. Or Brahem kar ouv. pe-
A€tnoav TV Kataképuen kal opioviia PJeTakivnon twv
SOVIIV Og OXEQN E TIG TIAPAKEIEVEG ETMEPPUTEUNATI-
KEG amokataotdoelg otny mpdabia aiobnuikr wvn (23).
>¢ 4 and toug 57 aobeveig mapatnpribnke opildvuia kai
Kkatakdpuen Hetakivnon twv mpoobivv dovuwv >1 xIA..
>NV TAeIovVATNTa Twv aoBeviv TapatnprBnKe KAtako-
puen Kar opifévtia petakivnon twv mpoobinv Sovtiwy,
NG ta&ews twv 0,25 — 0,5 xiA. petd amd touhdxiotov 5
€t mapakohoubnong.
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observed after 6 years of follow up (21). In 14 implant-
supported restorations the observed underbite was
<0.5 mm, in 4 restorations <Imm and in one restora-
tion >1 mm.

In the study of Bergenblock et al. 53 implants were
placed (22). 3 implants needed replacement of the
prosthetic restoration, due to observed underbite in |5
- 16 years of follow up.

Brahem et al. studied the vertical and horizontal tooth
transportation relative to the adjacent implant-support-
ed restorations in the anterior esthetic zone (23). In 4
out of 57 patients horizontal and vertical transportation
of anterior teeth >1 mm was observed. In the majority
of patients, horizontal and vertical transportation of the
anterior teeth was observed, ranging from 0.25 - 0.5
mm after at least 5 years of follow up.

Another esthetic and functional problem, observed by
Byun et al. was the loss of contact points between im-
plant-supported restorations and adjacent teeth, which
was increasing as time passed (24). The loss of contact
point leads to food accumulation and creation of peri-
odontal and peri-implant lesions. Specifically, over 50%
of the contact points, which were normal during the
final placement of the implant-supported restoration,
had been investigated or were completely open during
recall.

Jamilian et al. placed implants in the anterior maxilla of
|0 patients (25). After a 5 year period, underbite was
observed in all implant-supported restorations relative
to adjacent teeth. The different levels of incisal edges
and implant-supported restorations and adjacent teeth
was .2 - 1.6 mm.

Finally, Chang et al. observed the loss of the papilla be-
tween implants and adjacent teeth (26).

CLINICAL CASES

Clinical case |: In a male patient, 2 implants were placed
at the age of 20 vears old in the region of the central
incisors of the maxilla. The patient presented for recall
after 16 years. During clinical examination, it was ob-
served that the implant-supported restorations were in
underbite and the gingival margin was esthetically unac-
ceptable (Figure ). During radiological examination it
was observed that the periimplant bone was sufficient
and no periimplantitis was diagnosed (Figure 2). The re-
placement of the prosthetic restorations was decided
with an implant level impression and the use of ceramic
material simulating gingival tissues for the replacement
of the missing soft tissues (Figure 3).

Clinical case 2: In a female patient, one implant was
placed at the age of 36 years old in the upper left cen-
tral incisor region. The patient presented after 14 years
for recall. During clinical examination, the incisal edge
of the implant-supported restoration was in underbite
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‘Eva dMo aiobnuikd kar Aertoupyikd mpdBAnua, mou ma-
patjenoav ol Byun kai ouv. ftav n anwieia onpeiwv
EMAQNG PETAEU TWV EMEPPUTEUPATIKWY ATTOKATAOTdoE-
WV Kal TwV TTApakeipevwv dovtiwy, n omoia au€avdtav
pe v Tdpodo tou xpdvou (24). H anwAeia onpeiou
emagig odnyel og evoerivwon TPoewy Kai dnuioupyia
TIEPIOSOVTIKWY KAl TTEPIEYPUTEUNATIKOY PAaBwV. 2u-
yKeKpIPéva, Tdvw amd to 50% twv onpeiwv emagrig, ta
otola Katd v TeNIK KOXAIWon NG EMEPQUTEUPATIKAG
armokatdotaong frav kavovikd, eixav dieupuvBel A ftav
TeAeiwg avoIxtd katd tnyv emaveggtaon.

O1 Jamilian kar ouv. tomoBétnoav ep@utelpata oty
npoobia dvw yvdbo 10 aoBevwv (25). Metd amnd me-
piodo 5 etwv mapatnerBnke umooUykAeion oe A TIG
EMEHPPUTEVPATIKEG ATTOKATACTAOEIG OE OXEDN He Ta Tia-
pakeiyeva dévua. H diagopd tou emmédou Twv KoTTT-
KOV XENEWV TWV EMEPQUTEUPATIKWY ATTOKATAOTACEWY
Kal Twv TTapakeiyevav dovuwv frav 1,2 — 1,6 XIA.
Téhog, o Chang kai ouv. Tapatjpnoav TV anwAeia g
pecodovtiag OnAig petall Twv eppUIEUPdTOY Kal Twv
napakeiyevwy dovtwy (26).

KAINIKEZ MEPINTQZEIX

Khvik mepfmwon |1 e dvdpa acBevr), tomoBetriBn-
Kav 2 epgutedpata os nAikia 20 etwv otnv mepioxn
TWV KEVIPIKOV TOpéwv NG dvw yvaBou. O aobevrig
TPoonABe via emavegétaon petd and 16 €. Katd v
KAVIKR eE€taon, apatneniBnke OT oI EMEPPUTEUNATI-
KEG aTOKATaoTdoelg Bpiokoviav oe umooUykAeion Kal
TO OUNIKG Gpio fjtav aioBnukd pn anodektd oe oxéon
pe Ta mapakeipeva ddvua (Exdva 1). Katd v aku-
VOYPAIKY ameikévion TapatneriBnke 4T To TepIEPQU-
Teupatikd ootolv ATav eMapKkeC Kal Sev dlayvwoTnKe
TepleppuTeupatiky véoog (Eikéva 2). Amogaciotnke
N avukatdotaon Twv TPOOBETKWY amoKATaoTtdoewy
e amotunwon o€ emfmedo eUPUTEUNATWY Kal N XPr-
on KepapikoU UAIKoU TIPOOO[0IGoVTag TouG OUAIKOUG
10ToUG YId TV avTIKATAoTAoT TwV EMEMOVIOV HAAAKWV
iotwv (Eikdva 3).

Khvikr repfrmtwon 2: 2e yuvaika aoBevr}, tommoBetrifn-
Ke | eppUTeupa os nAikia 36 etwv ot Bgon Tou dvw
aplotepou KevipikoU Topéa. H aoBevrig poonriABe petd
ané 14 € yia emave&etaon. Katd v khivikr e&€taon,
TO KOTTUKO XeNOG TNG EMEPPUTEUPATIKAG amoKatdoTa-
0ONG MTav o€ UTTOOUYKAEION Og OXEON HE Td TTAPAKEleEVa
dévtia katd To katakdpuo eMimedo Kai To OUAIKS OpIo
evIOT{ATaV aUXeVIKOTEPA TWV TIAPAKEINEVWY OOVTIGV.
Emfong, mapatneriBnke dieupupévo pecoddvtio didotn-
pa og oxéon pe tov dvw Se€id Kkevipikd topéa (Eikdva
4). EmmAéov, mapatnpriBnke TIapeiakr| JETATOMION TNG
EMEPPUTEVPATIKAG  amokatdotaong o oxéon pe Ta
napakeiyeva doévua (Eikdveg 5, 6). E€artiag g pikprg
aiobnukig duoappoviag, anogaciotnke va mpayuato-
moinBel opbodovtikr Bepareia pe diapavei vapOnkeg

Eik. 1: Apxikr katdotaon. O1 emMEPQUTEUPATIKEG ATTOKATAOTAOEIG
otG B€oeig Twv dvw KeVIPIKWV ToPEwY Bpiokoviav og UMooUyKAEIoN).
To ouAiké bplo auxevikd fitav alednukd pn amodekTo.

Fig. I: Initial situation. Implant-supported restorations in the areas of
upper central incisors were in underbite. The gingival margin cervi-
cally was not esthetically acceptable.

Eik. 2: Aktivoypagikry areikévion
TOU OOTIKOU UMOCTPWHATOG TWV
epeuTEUpdTwY oTiG Béoeig # 1 |
kar #21.

Fig. 2: Radiological imaging of
the bone substrate of the im-
plantsin #1 | and #21 areas.

Ei. 3: Tehikr} arokatdotaon.
Fig. 3: Final restoration.

relative to the adjacent teeth at the vertical level and
the gingival margin was located more apically to the ad-
jacent teeth. Moreover, an expanded interdental space
was observed relative to the upper right central inci-
sor (Figure 4). Futhermore, buccal transportation of the
implant-supported restoration relative to the adjacent
teeth was observed (Figures 5, 6). Due to small esthetic
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Eix. 4: Apxikr katdotaon. a) H amokatdotaocn tou dvw apiotepd
KeVIpIKOU Topéa PBpiokdtav oe UMooUykAeion, B) To oUAIKS Gpio
Bpiokdtav auxevikdtepa Kal y) TapatnEouviav SIEUpUHEVO
pecodovTio Sidotnpa oe olykpion pe Tov dvw Se€id KeVIPIKS TopEQ.
Fig. 4: Initial condition. a) The restoration of the upper left central
incisor was in underbite, b) the gingival margin was located more cer-
vically and ¢) an expanded interdental space was observed in relation
to the upper right central incisor.

(clear aligners) omou Ba emteleotel epfubion twv ma-
pakefJevwy SovTiwv KAl TIAPEIaK PETATOMon Tou dvw
Seid KevrpikoU topéa. H aoBevric Ppioketar umd Oe-
pareia.

2YZHTHZH

O1 aMay£g TTou TTPOKUTTTOUV OTO KPavIoTIPOOWTTKG OU-
MTTAEYHA PETA TO TTEPAG TNG OKEAETIKAG wpihavong o€
€YKAPOIO KAl KaTakOPUQO emimedo og ouvOuaopd e T
ouvexry avatohj twv dovtiwv eEartiag g Aertoupyiag
NG TepIodovTIKAG HepPpdvng TTooBAnuatiCouv tov KA-
VIké odovtiatpo avagopikd Pe TV Tomobétnon ooteo-
EVOWHATOUPEVWY EPPUTEVPETWY yia Ty amokatdotaon
poPANpdTwy vwddtntag (27-29).

Katd to eykdpoio enimedo, to otopatoyvabikd ovotn-
pa mapouaidlel puyodkevtpo avdruén 6oov apopd thv
dvw yvabo, evw doov apopd TV kdtw yvado n avdrru-
&n eivar kevrpopdrog. H avamuén emPBpadivetar mpiv
Vv epnPeia. Katd to katakdpugo emimedo, n avdrmugn
€xel PoPd TIPOG Ta EUMPAG Kal KATw yia v dvw yvdbo,
Kal TPOG Ta dvw Kai Tow yia TV Kdtw yvdbo. MoMof
EPEUVNTEG UTTOOTNPICOWV OT N KATakdpuen avdmuén
TV yvabwv ouvexiCetal akoua kar petd v 5n dekaetia
™G Cwrig, egartiag g ouvexouq ootikig avadiapdp-
ewong (30-33). H ootk avadiaudpewon, ol Suvdpelg
TIOU aokoUvTal ota PaAakd Popia, n OUYKAEIOIAKT) OXEON
peTadu Twv avIaywvioT)v SOVTIWY KAl N OUVEXT|G avato-
M Twv dovtiv ermpedouv v Katakdpuen avaruén
NG dvw yvabou (34). O pubudg tng katakdpueng avd-
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Eik. 5, 6: Apxikrj katdotaon. H amokatdotaon eviom{dtav oe 1o
riapeiakr} O€on o€ oxEon e ta Tapakeipieva dévtia kal To OUAIKS
SpIo PPIoKSTAV QUXEVIKATEPA O€ OXEON He ToV Avw Oe&Id KevIPIKO
Topéa.

Fig. 5, 6: Initial condition. The restoration was located in a more buc-
cal position relative to the adjacent teeth and the gingival margin was
located more cervically in relation to the upper right central incisor.

discrepancy, it was decided to perform orthodontic
treatment with clear aligners to submerge the adjacent
teeth and move the upper right central incisor buccally.
The patient was under treatment.

DISCUSSION

Changes occurring at the craniofacial complex after
the end of skeletal maturation in transverse and verti-
cal level, combined with continuous tooth eruption due
to function of the periodontal ligament pose challenges
to the clinical dentist regarding placement of osseointe-
grated implants for the restoration of edentulism prob-
lems (27-29).

In transverse level, stomatognathic system presents
maxillary centrifugal growth and mandibular centripetal
growth respectively. Growth is delayed before puberty.
At the vertical level, growth is directed anteriorly and
downwards for the maxilla and upwards and posteriorly
for the mandible. Many researchers suggest that vertical
growth of the jaws continues even after the fifth de-
cade of life, due to continuous bone remodeling (30-
33). Bone remodeling, forces exerted on soft tissues,
occlusal relationship between antagonist teeth and con-
tinuous tooth eruption influence vertical growth of the
maxilla (34). The pace of vertical growth is decreased
as time passes. In children and adults changes are more
prominent (33, 35-38).

Some researchers suggest that changes in the stomato-
gnathic system are greater in women, while others sug-



12

TIUENG PEIWVETal Pe TO Xpdvo. 2 TIaidid kal eerjBoug ol
alayéq eivar eviovdtepeg (33, 35-38).

Kdmolor gpeuvntég umootnpiCouv &t ol aMayég oto
otopatoyvabikd olotnua eival peyahitepng €ktaong
oTo yuvaikeio @UAO, vty dMol urtootnpiCouv Twg Sev
uridpxel otatotkd onpavuky diagopd avdueoca ota
Slo @ura (17, 18, 20, 29, 38-41). Ta epgputelpata
dev akohouBolv TNV KpavioTPooWTIKY avdmtuén Kai
TG aMayéC TIoU TIPOKUTTTOUV OToV 08oVTIKO @payuo.
MakpompdBeopa mapatnpeital umoolykheion kabwg
Kkal dlelpuvon Twv oneiwy eMAQEnG YETAEU Twy EME-
(PUTEUPATIKWY ATTOKATACTACEWY KAl TWV TTAPAKeJeEVwY
dovuwv (42, 43, 44). ‘Exel mapatnenOel 6t n aiobnuikr
Sduoappovia eival opatr| oe emimedo opihiag étav n uro-
oUykAeion eival peyalitepn tou | xiA. (43). EmmpdoBe-
1q, otV MPEooBia aioBnuky Cwvn N EMEPQUTEUPATIKA
anokatdotaon PTMopEel va eviomiCetal o o TIAPEIaKT|
B¢on oe oxéon pe ta mapakeipeva ddévua (42, 43, 45).
Emiong, unopef va mapatnendei duoappovia oto ouNikd
Oplo PETAEY Twv TIapakeidevwy SovTidv Kal Twv Mey-
(PUTEUNATIKWY armokataotdoewy Kabwg kal duoxpwyia
TWV TIEPIEPPUTEUPATIKOV PAAQKWY 10T@Y, TTPOPANKA to
ortofo emteivetal og aoBeveig Pe oulikd xapdyero (43).
AMo éva aioBnukd kar Asitoupyikd mpdBAnua eivai n
S1dvoiEn tou onpeiou emarg peta&l tng MPOCBETIKIG
anokatdotaong Kar Twv Tapakeipevwy dovuimv. Autd
pTTopel va odnyroel oe evoerAvwon TPoewy KaBwe Kal
o€ Teplodovtikg Kal ouykheiolakd mpoPAruata (38).
Avdhoya pe tov Babud tng aiobnukrg ducappoviag
éxouv Tpotabel didpoporl TPAToI AVIIJETWTIONG, TTOU
TiepIAapBAvouV TeXVIKEG ehaxiotng mapéuPBaong Kkabwg
Kal xelpoupyikég mapepPdoeic. ‘Otav n umooUykAeion
efvar pikpdtepn amd | xiA. mpoteivetar n avukatdotaon
NG MPooBeTikAG amokatdotaong Kal n xprion Kepa-
HIkoU UNkoU og amdxpwaon Twv olAwv kabwg kar ou-
AeKTopr] Kal TpoToToinon Twv TIAPAKEIPEVWY SovVTIBY
HE TEXVIKEG eAAXIOTNG TapéuBaong kai opBodovtikA
Beparmeia (21, 46). 2e mo oofapég kataotdoelg (uto-
oUykAeion peyaitepn and | xIA) ouviotdrar a) diata-
TIK) OOTEOYEVEDN: TUNHATIKY OOTEOTOWIA 0 OUVOUACHO
e au&non tou OyKoU TwV PAAAKWV I0TWV JE TN Xprion
eEATOpIKEUpEVNG OUOoKeUr¢ amodoracng, B) epfubion
Kal oTEO®N TTAPAKEipeVWY Sovtiwv He opBodovtikr Oe-
pArieia Kai y) aeaipeon Tou EPPUTEUPATOS OE OUVOU-
aopd e avdmhacn Twv PAaAaK®V Kal okANPwv Hopiwv
Kal OTn ouveéxela ToToBEtnon véou epqutelpatog (47,
48). H ootk avémAaon pmopel va mpaypatoroindel pe
T XPAoN OOTIKWV HOOXEUPATWY O HOP®N TEHAXiwV
(blocks) 1} kékkwv kal pepBpavwy amokAelopou Kuttd-
pwv. Ta gooxeUpata umopel va eivar autoyevr], aAoye-
VR, Eevoyevr] 1] aMomAaotikd uAikd. Or pepPpdveg pro-
pel va eival anoppo@ricipes 1 Un amopPo@ROIHEG. 2TV
TPWTN Katnyopia aviikouv ol PepPpdveg koMaydvou
Kal ol aUTOAOVEG HEPBPAVES IVIKAG TTou efval TIAOUCIEG
oe aigoretahiakoUg mapdyovieg (PRF), evw otn delte-

lkoudouAa A. kai ouv./Gkouzoula D. et al.

gest that there is no statistically significant difference be-
tween the two genders (17, 18, 20, 29, 38-41). Implants
don't follow craniofacial growth and the resufting chang-
es in the dental arch. Underbite is observed long term as
well as expansion of the contact points between implant-
supported restorations and adjacent teeth (42, 43, 44).
It has been observed that esthetic discrepancy is evident
at speech level when underbite is over | mm as well as
discoloration of periimplant soft tissues, a problem being
exerted in patients with gummy smile (43). Moreover,
in anterior esthetic zone the implant-supported restora-
tion might be located in a more buccal position relative
to the adjacent teeth (42, 43, 45). Another esthetic and
functional problem is the opening of the contact point
between the prosthetic restoration and adjacent teeth.
This can lead to the accumulation of food and periodon-
tal and occlusal problems (38).

According to the degree of esthetic discrepancy, vari-
ous treatment methods have been proposed, includ-
ing minimally invasive techniques, as well as surgical
interventions. When underbite is less than | mm, the
replacement of the prosthetic restoration is suggested
and the use of ceramic material of gingival color, as
well as gingivectomy and modification of the adjacent
teeth with minimally invasive techniques and orthodon-
tic treatment (21, 46). In more severe cases (underbite
more than | mm) the following are recommended: a)
expansion osteogenesis: sectional osteotomy in combi-
nation with volumetric increase of the soft tissues us-
ing a customized extraction device, b) submerging and
rotation of adjacent teeth with orthodontic treatment
and ¢) removal of the implant in combination with re-
construction of the soft and hard tissues, followed by
the placement of a new implant (47, 48). Bone recon-
struction can be realized with the use of bone grafts in
the form of blocks or granules and barrier membranes.
Grafts can be autogenous, allogenous, xenogenous or
alloplastic materials. Membranes can be resorbable or
not. The first category includes collagen membranes
and autologous fibrous membranes rich in PRF, while
the second category includes membranes filled with ti-
tanium and PTFE membranes (49).

There are no properly designed long term randomized
studies investigating this subject. Accordingly, current
data are not sufficient regarding long term results of os-
seointegrated implants placed in the anterior esthetic
zone.
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pn avrKouv ol PePBPAveq evioxupéveg pe TTdvio Kal ol
pepppdéveg PTFE (49).

Aev umdpxouwv owotd OxedIAOPEVEG HAKPOXPOVIEG,
TUXQIOTTOINKEVEG HeAéTeC TTou va e€etdlouv 1o B€ua
autd. Avtiotoixa, ta umdpxovia dedopéva dev emap-
KoUv ava@opikd [e Ta JakpompdBeopa anoteAéopata
OOTEOEVOW HATOUHEVWY EUPUTEUHATWV TOTTOBETNHEVLY
otnv mpdobia aiedbnuikr Cwvn).
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