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TMEPIAHWH: To ouliké xapdyeho amotehel éva idiai-
Tepo aiobnukd MESPANUa, To orolo Tapdtnpeftal ot
TToMoUG avBpwoug kal xapaktnpiCetar amnd tnyv éxde-
on onuavtkoU TUApatog olhwv Kai BAevwoydvou,
mdvw amd TOUG AuxEves Twv doviinv dtav To dtopo
xapovehd. KaBuotépnon oty avatohry twv dovtiwy,
UTTEPAEITOUPYEIQ TV QVEAKTAPWY HUGV Tou dvw Xei-
Aoug aMd Kal okeheTikég diatapaxég katd v avgnon
NG dvw yvdBou, amoteholv Tapdyovieg Tou cUPPAA-
Aouv otnv TPAKANGN Tou OUANIKOU XaPdyeAOU.

H Bepameia eival ammioAoyik kar amookorel oty av-
HETWTTION TWV EMPEPOUG AtioAOYIKWY Tiapayoviwy. [a
TO OKOTIO aUTO XPNOIUOTIOIEAl N XEIPOUPYIKY] TOu
niepiodovtiou, n opBodovtikr Bepareia, n mMpooBetikr
arokatdotaon aMd Kai n €yxucn aMaviikrg togivng
(Botox) evtdg twv aveAKTpwy PUOV Tou dvw Xelhoug.
H oupPol tou Ztopatikou-lvaBompoowrikol Xel-
pOUPYOU OTNV AVIIUETWINION TOU OUAIKOU XapdyeAou
ouviotatal otnv mpaypatomoinon mpdobiag dvw @at-
VIakriG ooteotopiag tav To aftio eivar n okeAeTikr dia-
Tapaxr kai kuping o mpoyvabiopds g dvw yvéBou.
2Tnv mapouoa epyaacia yivetar avagopd otn péBodo
Cupar kai otnv epappovr g oe acBeveic tng KAvIKAG
HAG HE EKTETAUEVO OUNIKO XaUSyeAO.

H péBodog Cupar amotelel pia oxetkd amir] kai We
eNdxioTeg emmAokEG péBodo n omoia epappdletar yia
v Mpayuatoroinon mpdobiag dvw @atviakig ooteo-
Topiag.

AEZEIX KAEIAIA: MéBodog Cupar, mpdabia dvw @at-
VIAKr] 00TEOTOWIA, OUAIKS Xapdyeho

SUMMARY: Gummy smile is a special aesthetic prob-
lem, common to many people. Its main characteristic is
the excessive display of gingival tissue, above the necks
of the teeth, when smiling.

Among the major factors associated with gummy smile
are delayed passive eruption, hyperfunctional upper lip
elevator muscles and skeletal disorders caused during
the development of the maxilla.

The treatment is causative; it aims at treating individual
aetiological factors and involves periodontal plastic sur-
gery, orthodontic treatment, prosthetic rehabilitation
and botulinum toxin injections into the elevator mus-
cles of the upper lip.

Anterior maxillary alveolar osteotomy is performed by
Oral-Maxillofacial Surgeons to treat gummy smile, in
cases where skeletal disorders and, especially, maxillary
protrusion are the aetiological factor. The present pa-
per focuses on the Cupar method and its use in pati-
ents with gummy smile.

The Cupar method is a relatively simple and uneventful
procedure used to perform anterior maxillary alveolar
osteotomy.

KEY WORDS: Cupar method, anterior maxillary oste-
otomy, gummy smile
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EIZAITQrH

H euxapiotnon, n xapolpevn didBeon evdg atdpou
aMd kal évag amhdg XAIPETIoPOG, EKPEACOVTAl TTOAMEG
(POPEC e €va xapdyeho. Ta xeln kar to otdpa mai-
Couv onpavtikd poOAo otV ePPAVIoN TOU TIPOOWTIOU
mou ouvdualdpeva Pe onpavtkd avatopikd otoixeia
OTwG Ta Pdua, T PUTn, T oUAa oav oUvolo, arote-
AoUv péoo €kppaong twv ouvaioOnudtwy Kar TpdTo
EMKOIVWVIAg PETaEY Twv avBpwwv. Zav andéppold g
«APHOVIKAG OUVEQYACIAG» QUTWY TwV AVATOHIKWY OTOI-
Xelwv Exoupe ektdG Twv AMwV Kai T SIapdpewon Tou
xapdyehou mou eival povadikd XapaktnpEIoTkS yia
kdBe dvBpwro (Litton kar Fournier, 1979, Peck kai ouv.
1992, Garber kai Salama, 1996, Ezquerra kar ouv. 1999,
Kapagiannidis kai ouv. 2005, Jahanbin kai Pezeshkirad,
2008).

®uoioloyikd To dvw Xehog ENketal TTpog Ta dvw KAl
amOKAAUTTIETAl €va TPARA TV GV KEVIPIKOV TOPEWV
Sovtwv (Eik.1). TToMEG popég Opwg n €NEN Tou xei-
Aoug efval apketd évtovn WOoTE va amokaAUTTETdl éva
ONMavVTKG TUAMA Twv oUAwV Kai Tou BAevwoydvou,
mdvw amd TOUG AUXEVEG Twv SovTiv dtav To dToo
xapoyehd (Eik.2) (Litton kai Fournier, 1979, Polo, 2008,
Hwang kai ouv. 2009).

H avatopikry autr Sucpopgia eival yvwotr oav oUAIKS
xapdyeho kal amotelel mapduetpo, mou AdpPdvetal
onpavtikd unéyn amo toug odovudrpoug, opbodov-
KoUG, yvaBompoowtkoUs xelpoupyoUsg aMd kai TAa-
OTIKOUG XeIPOUPYOUG, Ol OTTolol EUTTAEKOVTAl JE TNV al-
0Ok Ttou mpoowrou. Eival pia ducpopgia mou avd-
Aoya pe tnyv éktaor| g wbel toug aoBevelg otnv aveu-
peon Aong yia divpbwor) tng (Hwang kar ouv. 2009).
2 KeAETIKEG dIaTapaxeg katd tnv avgnon g dvw yva-
Bou, kupiwg mpoyvabiopdg — mpoeatviopds, kKabuote-
pnon otnv TAAPN avatoA] Twv SovTIwY, JE OUVETIEID
€va TUAPA NG XeINKAG EMEAveldg Twv SovTwv va
kahUrmeetal ané PAevvoydvo, utiepAertoupyia Twv aveh-
KTAPWV HUWV TOU dvw XeAoug, amoteAolv mapdyovieg
TIoU OUNPBAMOoUV OTnV €PQAVIon ToU OUAIKOU Xapdve-
Aou, evy 0 ouvOUAoPdG TWV AVWTEPW TIAPAYOVIWY,
kaBopiCel kar v TeNKr pop@r] Tou XdpdyeAou
(Ezquerra kai ouv. 1999, Polo, 2008).

H Beparneia eivar armioloyikr Kar amookotel otnv avtl-
HETWTTION TV EMPEPOUG TTAPAYOVTIWY TTOU SUPBAMoUV
oTtnV €P@Avion tou ouAikoU xapodyerou. H Si6pBwor
Tou avdhoya pe v armmoloyia propel va yiver otg
anAég TePITWOEIG pe Tieplodovtikr TapgpBaon (exto-
pr olAwv — alénon prikoug pUANG), pe opBodovtikA
napéuPacn (epPubion Sovuwv), pe PooBeTikd péoa
OmwG SIapdPPwWon TG HUANG Twv SovTILY Kal TENOG e
yvaboxelpoupyikry TapéuPBaon oe odovtoyvabikeg
Suopopepieg (Ezquerra kar ouv. 1999, Roshna «ka
Nandakumar, 2005, Kim kai ouv. 2006, Lee kar ouv.
2007, Polat-Ozsoy kai ouv. 2009).

ZouAoupng A. kai ouv./Zouloumis N. et al.

INTRODUCTION

Positive emotions, such as satisfaction or happiness, or
even a simple greeting, are usually accompanied by a
smile. The mouth and lips play a significant part in the
appearance of a person's face. In coordination with
other important anatomical components such as the
eyes, the nose and the gum as a whole, they allow peo-
ple to express their feelings and communicate with
each other. The «harmonious cooperation» of these
anatomical components determines the form of a
smile, which is unique to each person (Litton and
Fournier, 1979, Peck et al. 1992, Garber and Salama,
1996, Ezquerra et al. 1999, Kapagiannidis et al. 2005,
Jahanbin and Pezeshkirad, 2008).

Normally, the upper lip is pulled upwards, exposing a
part of the maxillary central incisors (Fig. I). However,
this retraction of the lip is sometimes excessive, result-
ing in revealing a significant part of gingival tissue, above
the neck of the teeth, when the person smiles (Fig. 2)
(Litton and Foumier, 1979, Polo, 2008, Hwang et al,
2009).

This anatomical deformity is known as “gummy smile”
and is seriously taken into account by specialists dealing
with the aesthetics of the face like dentists, orthodon-
tists, maxillofacial surgeons, as well as plastic surgeons.
Depending on its extent, this deformity often leads
patients to seek medical help to correct it (Hwang et
al. 2009).

Skeletal disorders caused during the growth of the
maxilla, mainly prognathism (maxillary protrusion)
delayed passive eruption, resulting in a part of the
crown of the teeth being covered by musoca, as well

Eik. I: Katd tn 8idpkeia tou xapdyelou, amokaldrtetal n xelNikn
EMEAVEID TV GVw TOPEWY SOVTIRV.

Fig. I: The labial surface of the maxillary incisors is revealed when
smiling.

Eik. 2: AcBeviiG pe oUAikS
XAPOYENO.

Fig. I: A patient with a
gummy smile.
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MégBodog Cupar/Cupar method

>NV epyacia pag yiverar avagopd poévo oty pébodo
Cupar (1954) kai oty epappoyr) NG otV amoTeAe-
OaTKY avTIPETWMOon aobeviv pe OUANKS xapdyeho
OPEINOHEVO OE OKEAETIKY avwpahia, ToviCovtag T oup-
BoAq tng Ztopatkig kai 'vaBommpoowikrg Xeipoupyi-
krG otn di16pbwon autrg g duopopeiac.

YAIKO KAl ME©OOAOZ

H pébodog Cupar epappdobnke oe mévie aobevelg,
amné Toug oToioug TTapouaidloue TIG TPEIG TTO Xapd-
KINPIOTIKEG TIEPITTTVOEIG, TToU TTpooiABav otnv KAvikn
NG Ztopatikrg Kar 'vaBompoowikrg Xelipoupyikig Ta
Teheutaia téooepa xpdvia, ArtoUpEeVol amokatdotaon
TOU €EKTETAPEVOU OUAIKOU xapdyerou. ‘Olol rtav
@UAou BnAukoU kai n nAikia Toug Kupavatav Petagy 25
kai 45 etwv. Or aoBeveig mpoomdbnoav oto mapeA8ov
va dlopbwoouv T Sucpoppia pe Sidpopeg AMeg
napepPdoeig (mpoobetikr, mepiodovrohoyia, opBodo-
VTIKA) XWPIG armotéAeoua.

H xhvikry evbootopaukr e&étaon twv acBeviv Sev
avedeie kdmolo maboloyikd elpnpa amd ta ddvua kal
Toug TEPIOdOVTIKOUG 10TOUG, TO Teplypaupa Ttwv
Sovtiwv rrav euoioloyikd, dev diamotwbnke kabuote-
pnuévn avatoAr] dovuwv A utieprAacia twv ovAwy, pe
e&aipeon pid aoBevry n omoia €maoxe amo xpovia evio-
mopévn meplodoviitida twv Mpoobivy dvw Topéwv
Sovtiv.

AMS Vv kepahopetpikr avdiuon diamotwbnke T To
aftio Tou ouNikoU xapdyehou rAtav n dvw TIPOTETEIA
TOU @atviou (TTPOPATVIOHAG). 2NV TIEPITTTWON AUTAG
NG odovtoyvabikng avwpaliag amogaaciobnke va yivel
mpooBia dvw @atviakr ooteotopia pe v pEBodo
Cupar. 2tV tehikiy andeaocn mPoopeTPrBnKe Kai n
KUPNAAY ypappr tou dvw Xxehoug Tou dgnve extebel-
péva ta dvw ddvua, dtav ol acBeveic pag tav oe npe-
pia.

MéBobSog Cupar — Npdobia dvw eatviakrj
ooteotouia

> € 6houg toug aoBeveic epappdadnke n dia pébodocg.
Metd amd TN TTPOEYXEIPNTIKG EAEYXO Kal UTO YevI-
kr) avaiobnoia mpaypatomoleftal Topr) oty dvw TIPo-
otopiakr] alAaka Smm mdvw and ta akpoppeifia twv
Sovtiwv dmwg otn Le Fort | ooteotopia, péxpl dnw twy
Seutépwv mpoyoppiwv. AkohouBel amokdMnon BAev-
VOYOVOTIEPIOOTEOU KPNUVOU PEXPI TNV TIpdoBia pIviki
dkavBa kar To amoeIdEG OTopIo NG PIVOG. 2T OUVE-
X€la amokoMdtal To €5apog Tou KUToug TG PIvOG.
Me n PorBeia @pédag ootoy, yivetal ootektor| amnod
TO TPOCTOWIO, OTO VYOG TV TIPWIWY TIPOYOHPIwY, O
ortofol Mponyoupévws eixav eEaxBel og dlo amd toug
aoBevelc pag, péxpl TV umepwa oe Bdbog kar amd to
UPog Twv Qatviny Twv TPWTWY TTPOYOUPIWY PEXPI Td
mAdyia Tou amoeidolg otopiou. To eUpog NG OoTe-
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as hyperfunctional upper lip elevator muscles, are
among the factors contributing to the development of
gummy smile, while the combination of the above-
mentioned factors determines the final form of the
smile (Ezquerra et al. 1999, Polo, 2008).

The treatment is causative; it aims at treating individual
factors contributing to the development of gummy
smile. Depending on the aetiological factors, its correc-
tion can be achieved, in simple cases, by periodontal
intervention (gingivectomy—crown lengthening), by
orthodontic intervention (tooth intrusion), by prosthet-
ic means (such as crown contouring) and finally by
maxillary surgical intervention, in case of dento-maxil-
lary anomalies/ deformities (Ezquerra et al. 1999,
Roshna and Nandakumar, 2005, Kim et al. 2006, Lee et
al. 2007, Polat-Ozsoy et al. 2009).

In this paper, we focus exclusively on the Cupar
method (1954) and its use in the treatment of patients
with gummy smiles caused by skeletal anomalies, with
an emphasis on the contribution of Oral and Ma-
xillofacial Surgery to the correction of such deformities.

MATERIAL AND METHODS

The Cupar method was used in five patients from
which the three most representative are presented. All
patients were examined, seeking medical help to cor-
rect excessive gummy smile, at the Oral and
Maxillofacial Surgery Clinic of the hospital during the
last four years. They were all female, between 25 and
45 years of age and they had all tried to have this defor-
mity corrected in the past, by various interventions
(prosthetic, periodontic, orthodontic), with no results.

The clinical intaroral examination of the patients did
not reveal any pathological findings related to the teeth
and periodontal tissues, the outline of the teeth was
normal, there was no delayed passive eruption or gin-
gival hyperplasia, with the exception of one patient,
who was suffering from chronic localised periodontitis
of the upper anterior incisors.

Based on cephalometric analysis, it was concluded that
the cause of gummy smile was the bulking of the alve-
olus anteriorly (maxillary protrusion). In the case of this
dento-maxillary anomaly, anterior maxillary alveolar
osteotomy using the Cupar method was selected. For
the final decision, we also took into account the “high”
line of the upper lip, which exposed the upper teeth,
even when the patients were at rest.

Cupar method — Anterior maxillary alveolar
osteotomy

The same method was used in all patients. After a com-
plete preoperative examination, and under general
anesthesia, an incision was made in the upper vestibu-
lar lamina, 5 mm above the teeth apices, as in the Le
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ktopng kabopiletar and to mAdtog twv gatviwv (Eik.
3). 2& dUo aoBeveic pag diatnpriBnkav ol TPWTol TPo-
yOU®IOl Kal TTpaypatoroifnke ooteotopia  PeTagy
KUVOOOVTWV Kal TTPWTWV TTPOYOU®iwy, ot PABog uéxp
TNV UMTEPWA Kai o UPog Péxpl Ta MAdyid Tou aTmoel-
SoUg otopiou. 2T ouvéxela To KOASBwpa KataoTdral
(down fracture), evey n aydtwon tou e§acpaiCetal
and tov PAewoydvo TG UMEPWAg, OpaAoTIIEal n
dvw emedveld tou (Eik. 4) kal otn ouvéxela akivnto-
roleftar ot véa Béon pe tn PoriBeia MAakwv owtep-
KNG ooteooUvBeong.

H akivntomoinon tou koAoPwpatog yivétav oe TETola
Béon wote o Béon npepiag n améotaon Tou KOTTIKOU
XeMOUG TwV dvw TOPEWY PEXPI TNV dKpn Tou dvw Xei-
Aoug va eivai Tiepitou 2mm.

In mepimwon

H mpwtn mepfmwon agopd pia acBevr nAikiag 32
etwy, n omoia mpoonAe otnv Khviki) pag petd amd
naparnoprn g Opbodovtikig KAvikig yia amokatd-
otaon ouhikoU xapdyerou (Ei. 5aB). Na to okomd
autd mpaypatoroirfnke Mpdobia dvw eatviakr oote-
otopia pe v epappoyr g peBddou Cupar dmwg
nieplypdenke mapandve (Eik. 6,7,8,9). H BeAtiwon otnv
gppdvion tng aoBevolc rtav 1diaftepa eppavig (Eik.
[0a,B).

2n mepimwon

Mpdkertal yia pia aoBevi) 41 etdv pe évrovo mpopat-
viopd TG dvw yvdbou kai xpodvia mepiodovtitida twv
dvw Topéwy, n orofa mpoonAe otnv KAvikry pag yia
avupeTwmon petd and napamoprr mepIodoVIoAGyou
(B I'1a,p). Mpaypatomomn®nke mpdobia dvw ¢patvia-
kr) ooteotopia pe T péBodo Cupar kar tautdxpova

ZouAoupng A. kai ouv./Zouloumis N. et al.

Fort | osteotomy, reaching up to the second premolars.
This was followed by the elevation of the mucope-
riosteal flap reaching back to the anterior nasal spine
and pyriform nasal aperture. Subsequently, the floor of
the nasal cavity was also elevated.

By means of a bone bur, an ostectomy was performed
from the vestibule, at the level of the first premolars,
which had previously been extracted in two of the
patients, reaching back to the palate, and from the level
of the alveolus of the first premolars to the sides of the
pyriform aperture. The extent of this ostectomy was
determined by the width of the alveoli (Fig. 3). In two
of our patients, the first premolars were preserved, and
the ostectomy was performed between the canines
and first premolars, reaching back to the palate and up
to the sides of the pyriform aperture. Subsequently, the
segment was down fractured, while it received its
blood supply through the palatal mucosa; the upper
surface was smoothed (Fig. 4) and the segnent was
fixed in its new position by means of internal osteosyn-
thesis plates. Following operation, the distance
between the cutting edge of the maxillary incisors and
the tip of the upper lip was approximately 2 mm in the
rest position.

PRESENTATION OF CASES

st case

It involved a 32-year-old female patient, referred by the
Orthodontic Clinic of the hospital, in order to have her
gummy smile corrected (Fig. 5a,b). To this end, we per-
formed anterior maxillary alveolar osteotomy using the
Cupar method, as described above (Fig. 6,7,8,9). The

Eix. 3: H ooteotopia mpaypatoroleital oto UPog Twv TmowTwy
TIPOYOU®PIwY, PEXPI Ta TTAAYIA Tou armoegidoug oTopiou TG PIVOG.
Fig. 3: Osteotomy performed at the level of the first premolars,
extending to the sides of the piriform aperture of the nose.

Eik. 4: Katdomaon tou kohoPwpatog (down fracture) kar Agfavon
TWV OOTIKWV EMPAVEIDV.

Fig. 4: Down-fracture of the segment and smoothing of the bone
surfaces.

Apxeia EMnvikig 2topatikrig & M'vaBompoowrikig Xeipoupyikic/
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5a/5a 5p/5b

Eik. 5a,8: Mpdaobia kar mAdyia dyn acBevolq pe ouhikd xapdyeho.
Ta dvw ddvua eival extebeipéva Ayw “uPnAig” ypappng dvw
xeihoug. Alakpivetal emiong o TPAUPATIoPSG Tou KATw Xehoug Adyw
SrnEews.

Fig. 5a,b: Anterior and lateral view of a patient with a gummy smile.
The maxillary teeth are exposed due to the “high” line of the
upper lip. Notice the injury of the lower lip due to biting.

Eik. 6: Alakpivetar pe ume pehdvi to emimedo diatoprig tou
BAevvoydvou otnv TPOCTOIaKr aUAaKa.

Fig. 6: Notice the level of the mucosal transection in the vestibular
lamina (marked in blue ink).

Eik. 7: H ooteotopia éxel mpaypatorondef kai 1o

KoASBwpa éxel kivnromoinOel.

Fig. 7: Osteotomy has been performed and the

segment has been immobilised.

ooteoolvBeong.

osteosynthesis plates.

Eik. 8: Aivjtomoinon tou koAoPwuatog pe TAAKES

Fig. 8: Immobilisation of the segment by means of

Eik. 9: Meteyxeipnukr] mavopapikrj aktivoypagia g
aoBevouc. Alakpivovtal ol TAdKeG ooteooUvBeanG.
Fig. 9: Postoperative panoramic radiograph of one of
the patients. Notice the osteosynthesis plates.

Eik. 10a,B: Mpdabia kar mAdyia dyn tng aoBevoug petd v mpdobia dvw gatviakr) ooteotopia.
Fig. 10a,b: Anterior and lateral view of one of the patients after anterior maxillary alveolar osteotomy.

gyive eEaywyr) Twv dvw topéwv dovuwv (Eik. 12,13,
14,15a,8). H armokatdotaon oAokAnpwOnke pe v
epappovn pepikig odovtootoixiag (Eik. 16). H PeAtiv-
on g gpedviong TG aoBevolg téoo otnv Tpdobia
600 Kkal otnv mAdyia oyn Atav onpavukr (Eik. 17a,B).

3n mepimwon

H tpitn mepfmwon apopd emiong pia aobevri nAikiag
25 gwwv, n oroia eixe XapaKINPEIOTIKO OUAIKG Xapdye-
Ao (Eik.18). H ouykekpipévn aoBeviic avalrjtnoe Abon
oTo MPOPANKA TNG HE TNV £pappoyr] 0pBodoVTIKWY Kal
TEPIOSOVIONOYIKWOV TIAPEPPATEWY, XWPIG OpwG 181afte-
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improvement in the patient's appearance was particu-
larly noticeable (Fig. 10a,b).

2st case

The second patient, a 41-year-old woman with severe
maxillary protrusion and chronic periodontitis of the
upper incisors, was referred by a periodontologist (Fig.
I 1a,b). Anterior maxillary alveolar osteotomy was per-
formed using the Cupar method and, at the same time,
maxillary incisors were extracted (Fig. 12,13,14,15ab).
The patient’s rehabilitation was completed by using a
partial denture (Fig. 16). Her appearance improved sig-
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[la/lla [IB/11b
Eic. 11a,B: AcBeviic pe mpopatviopd g dvw yvdbou kai xpdvia Eik. 12: ArokéMnon tou Bhewoyovorepiootéou.  Eik. 13: Kivijtoroinon tou kohoBwpatog Kkai
mepiodoviitda twv dvw Topéwv 0ddviwv. MNpdabia kar mAdyia . Fig. 12: Detachment of the mucoperiosteum. eEaywyr] TwV Topéwv Sovuiwv Aoyw
Fig. I'la,b: A patient with maxillary protrusion and chronic periodontitis Tiepiodovtitdag.
of the upper anterior incisors. Anterior and lateral views. Fig. 13: Immobilisation of the segment and

extraction of the incisors due to periodontitis.

Eix. 14: To koA6Pwpa éxel akivnroroinBel pe Ty Eik. 15a,: Meteyxeipnur| eidva g aobevoug, petd v eEaywyr| twv dvw Topéwv
xprjon TAaKwv 0oteoclvBeong. Sovuiwv. Mpdobia kar mAdyia dyn.

Fig. 14: The segment has been immobilised by Fig. 15a,b: Postoperative view of one of the patients, after the maxillary incisors have been
means of osteosynthesis plates. extracted. Anterior and lateral views.

Eix. 16: H aoBevrig petd tv mpoobetikr amokatdotaon Eix. 17a,8: H mpdaobia kai n mAdyia éyn g acBevous, éxouv PeAtiwBel

UE TV £pappoyr| pepikrig odovtooToixiag. ONpavTKd PETd TNV OOTEOTOWIA Kal TNy TMPOCBETIKr amokatdotaon.

Fig. 16: The patient after prosthetic rehabilitation with a Fig. 17a,b: The anterior and lateral views of the patient have improved

partial denture. significantly after osteotomy and prosthetic rehabilitation.

po anotéheopa. Epapudoape kar €dw tn péBodo nificantly in both the anterior and oblique views (Fig. 17
Cupar pe mpdobia dvw eatviakr ooteotopia (Eik. 19, ab).

20,21,22). To peteyxeipnukd amotéheopa rjrav 1diafte-

pa ikavorointiké (Eik. 23). 3st case

H HETEYXEIPNTIKA TIOPEIa OAwv v aoBeveov v A 25-year-old female patient, who also had a typical
OpaA, XWPIG EMITAOKES Kal N APAIPEDN TwV PApdTLY gummy smile (Fig. 18) had sought a solution to her
éyive Tiepfmou pia- efdopdda petd v xeipoupyiki problem in orthodontic and periodontal interventions,
enépfaon. Ta aroteréopata ritav ikavorontikd 1600 with no significant results. Anterior maxillary alveolar
dpeoa peteyxelpnikd, 000 Kal petd ard 3 £wg 5 xpo- osteotomy using the Cupar method was performed
via miapakodouBnong. Zupminewpatik opBodoviki] (Fig. 19, 20, 21, 22). The postoperative result was very
eseonao dev scpgppooer]Ks yiat Sev éyive amodekth satisfying (Fig. 23).

and touc acbevelc.
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Eik. 18: AcBevrig pe xapaktnpiotikr} eikdva oUAIKoU Xapdyehou.
Fig. 18: A patient with a typical gummy smile.

Eix. 20: Mpaypatomoii®nie amokdMnon tou BAevvoyovorepiootéou
péxpr To amoeldég otdpio. Emiong amokoMrBnke o BAevwoydvog
Tou e6dgoug Tou KUToug TG pivéG. H ooteotopia Ba
TipaypatoroinBel avtiotoxa mpog To iXvog Tou PmmAe HeAaviou.

Fig. 20: Detachment of the mucoperiosteum extending to the
piriform aperture. The mucosa of the nasal cavity floor was also
detached. Osteotomy will be performed in alignment with the blue
ink mark.

2YZHTHZH

H aiobnukr tou xapdyehou kabopiletar kupiwg amd
TPeiG Mapapérpous, ddvia, TOVO Tou dvw XeAoug Ka
dvw yvdBo (Litton kar Fournier, 1979, Garber kai
Salaam, 1996, Ezquerra kar ouv. 1999, Kapagiannidis kai
ouv. 2005). Advua pikpoU PrKoug, TETPaywvou OXH-
patog Adyw Tapousiag umepmAactikol ouAikoU 1otou
0 oTolog KAAUTTTEN TV XEINKA emmipdvela Twv dovTiwy,
0dnyouv og OUNIKO XapSYEAO 0OOVTIKIG TIPOEAEUOEWG,
Juykekplpéva n diatapaxr auty g avdmuéng twv
Sdovuwv eival yvwot] oav kaBuotépnon avatohig
Sdovtiwv (delayed passive erruption) (Garber «kai
Salaam, 1996, Ezquerra kar ouv. 1999).

H avwtépw diakpivetal og tirou | kai timou II. H tirou
| xapaktnpiletar and mapoucia mepicoeiag oulikol
10ToU PeTadl twv eAeubépwy oUAwY Kar TG ouAoPAev-
voyoviag évwong. Yrodiaipeftal og tdmou IA kar timnou
IB, avahoya pe tn oxéon peta&l kopuprg Tou gatvia-
koU ooToU Kal TG adapavivOOoOTEIVIKAG EVWONG Tou
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Eik. 19: Me umAé pehdvi oxedidletal to enfnedo diatoprig tou
BAewvoydvou.
Fig. 19: The level of the mucosal transaction, marked in blue ink.

Eik. 21: H ootetopia éxel mpaypatomoindel péxpl ta mdyia tou
amoeldoUg otopiou G PIVOG.

Fig. 21: Osteotomy has been performed, extending to the sides of
the piriform aperture of the nose.

Eik. 22: Axivntomoinon tou koAoPWuatog e anmoppo@rolpeg
TAdKeG 0oTEOCUVOEDNG.

Fig. 22: Immobilisation of the segment by means of absorbable
osteosynthesis plates.

The postoperative course of all patients was unevent-
ful, and the stitches were removed approximately one
week post-operatively. The results were satisfactory,
both immediately after the operation and after a 3-5
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Sovtiou (Garber kar Salaam, 1996, Ezquerra kai ouv.
1999).

"Etol otnv timou A Siatapaxn, n andotaon petagl tng
KOPUQAG TOU @atviakol ootol Kal TG adapavtivoo-
otevIKiG évwong, eival fon 1 peyaitepn Ttou evog
XINOOTOU E  QTTOTEAEONUA  PUOIOAOYIKG  PIohoyikd
eUpog TpooEUONG. Oepameutikd epappdletal pévo
ouhektopr] (Garber kar Salaam, 1996, Ezquerra kai ouv.
1999).

2tV twrou IB diatapaxr) n kopuer Tou @atviakou
ootoU Kkal n adapavivoooTeVIKY €vwon [Bpiokovtal
oto 010 UPog He amOTEAEOUa QVemapkeg Pioloyikd
elpog MPooQUONG. Oepameutikd epappdletal oule-
Ktopr kai ootektopr] (aU&non KAIVIKAG HUANG TOpEWY)
(Allen, 1988, Garber kai Salaam, 1996, Ezquerra ka
ouv. 1999).

>tnv twmou |l Siatapaxr] dev mapatnpeftal mepiooeia
OUAIKOU 10ToU aMd n KAIVIKY €Ikdva xapaktnpidetal
amd Kovid, TETpaywvou oxAuatog dovua. Oeparmeut-
K4 amarteftal akpopPIdiK PETATOTION TWV OUAIKWY
I0TWV Pe 1) Xwpig ootektopr] (Garber kar Salaam, 1996,
Ezquerra kai ouv. 1999).

To oxrjua kar n Béon twv xeAéwv kal 16iwg Tou dvw
xefhoug, oupBdMouv oty aloBnuikry Tou xapdyeAou
Kal YEVIKOTEPA OTNV €k@paon Tou atdpou. ‘Exouv mepr-
YPAPEl TTOAMEG XeIPOUPYIKEG eMENPATEIG OTO dvw Xei-
AOG, TTOU aMOOKOTTOUV OTNV HEIWON TOU PIAKOUG KAl OTN
PeAtiwon Tou oxApatoc.

O Litton kar Fournier (1979) mepiypdgouv pia Texvikn
EKTOMNG PAevvoydvou eMermuikol oxApatog amod to
dvw XefhoG Kal TovV TPOCTOMIAKS PAevvoydvo Kal
dpeon oUlykAeion Tou eMefupatog. ‘Exouv emiong mepi-
YPAQEl TEXVIKEG SIATOPAG HUIKWVY IVWV TNG UTTOKOYX{oU
HoIPAg Tou TETPayWvou PUOG Tou dvw xefhoug (ave-
Ktp Tou dvw xefhoug) i Tou kaBeAktripog pudg tou
pivikoU d1appdypatog pe TooTiéAacn dia PEoou TG
Bdoewg TG OTUNIBOG TG PIVOG 1] HE evOOOTONATIKA
nipooréhacn. O meplopIopds TG EAENG Tou dvw Xei-
Aoug Kkatd ) Sidpkeia Tou xapdyeAou Tou aoBevoulq
anotehel Tov 0TOXO amd TNV EQAPHOYH TwV TTAPATTAvW
pebodwy (Rees kar La Trenta, 1989, Ezquerra kai ouv.
1999).

AlyOtepo emepPatikr TEXVIKY 0To dvw Xehog amoTeAel
n éyxuon aMavukig togivng (Botox), pe otoxd va
TieplopIoBel n umepAetoupyia Twv aveAKTipwy HUWY
Tou dvw xefhoug. O avelktrip tou dvw Xefhoug Kal Tou
Tepuyiou G pIvog (Ywviakr poipd TETpaymvou dvw
xefhoug), o aveltrp tou dvw xefhoug (UTTOKSYXIOG
poipa TeTpaywvou dvw Xefhoug), o peiCwv Kar EAdoowy
CUywlaTIKAG, O YEAAOTHPIOG, O KABEAKT P TOoU pIVIKOU
S1apEAypatog Kar 0 oQIVKTP PUG Tou oTtdPAatog aro-
TehoUV TOUG pUEG TIou cupPdAouV oty TIPOG Ta dvw
Kal Adyia €AEn tou dvw Xxeihoug katd tn Sidpkeia Tou
xapdyerou (Rubin kai ouv. 1989, Pessa, 1992, Polo,
2008, Hwang kai ouv. 2009).

ZouAoupng A. kai ouv./Zouloumis N. et al.

Eix. 23: H BeAtiwon otnv eikdva g acBevolq eival eppaviq petd
TNV XEIPOUPYIKI EMEpBacn.

Fig. 23: The patient's appearance improved noticeably after the
surgical operation.

year follow-up. No additional orthodontic treatment
was used, since our patients did not wish to have any.

DISCUSSION

The aesthetic appearance of a smile is determined by
three main parameters: the teeth, the tone of the
upper lip and the maxilla (Litton and Fournier, 1979,
Garber and Salaam, 1996, Ezquerra et al. 1999,
Kapagiannidis et al. 2005). Short, square-shaped teeth
formed by the presence of hyperplastic gingival tissue
covering the labial surface of the teeth, result in gummy
smiles of dental origin. More precisely, this disorder
occurring during tooth development is known as
“delayed passive eruption” (Garber and Salaam, 1996,
Ezquerra et al. 1999).

Delayed passive eruption is classified into two types: |
and II. Type | is characterised by the presence of exces-
sive gingival tissue between the free gingival margin and
the mucogingival junction. It is subdivided into types IA
and IB, depending on the relation between the crest of
the alveolar bone and the enamel-dentin junction of
the tooth (Garber and Salaam, 1996, Ezquerra et al.
1999).

More precisely, in type IA, the distance between the
crest of the alveolar bone and the enamel-dentin junc-
tion is greater than or equal to |mm, resulting in a nor-
mal biologic width. In such cases, gingivectomy is the
only effective treatment (Garber and Salaam, 1996,
Ezquerra et al. 1999). In type IB, the crest of the alveo-
lar bone and the enamel-dentin junction are at the
same level, resulting in insufficient biologic width. The
treatment involves gingivectomy and ostectomy (clini-
cal crown lengthening) (Allen, 1988, Garber and Sa-
laam, 1996, Ezquerra et al. 1999).

In type-Il delayed passive eruption, there is no exces-
sive gingival tissue, but the clinical picture includes short,
square-shaped teeth. The recommended treatment is
apical displacement of the gingival tissues, with or with-
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H éyxuon aMavukig to&ivng A (Botox) evidg twv
OUYKEKQIEVWY QUTWV HUIKOV OPddwV €Xel 0av arote-
Aeopa aduvapia MAPOUG HUIKAG OUOTIAOEWG TWV UMY
autwv. [MaBoguoiohoyikd n to&ivn adpavoroiel v
mpwteivy SNAP-25, mou eivar umelBuvn yia v mpo-
OKOMNON Twv KUoTSIwV aketuhoxoAivng otn pepPpd-
VN TV TENKOV VISV TNG VEUPOWUIKAG olvayng
(Binder kar ouv. 1998, Benedetto, 1999, Polo, 2008,
Hwang kai ouv. 2009).

H éyxuon tng to&ivng vivetal oe doooloyia 2 €wg 5 U
yIa TOUG PiIpikoUG PUeG. Ta TpwTa anoteAéopata epea-
viCovtal 2 ewg 4 NUEPEG PETA TV €yXUON, EVW TO HEYI-
oto NG 6pdong TG To&ivng eupaviCetar mepimou Ty
7n ewg 10n nuépa petd v éyxuon. Avapépetal eri-
ong ot ta anoteAéopata eival mapodikd. ZuyKekpIpeva
UTIOTPOTT TTapdtnEE(tal 2 ewg 24 efSouddeg petd v
éyxuon (Garcia kar Fulton, 1996, Polo, 2008, Hwang kai
ouv. 2009).

EmmAokég propei va mapatnenBouv 15iwg av n éyxuon
Sev yivel otn owoty docoloyia kal oTo KATtdMnAo
onueio. AuokoNia otnv katdmoon kai otnv opIAi,
Simhwrria, dakpUppoia aMd kai TapodikA Tdpeon g
VIl eykepahikrig ouluyiag etepdmieupa i auQotePo-
TAeupa, propel va mapatnenBolv kar va Siapkéoouv
and 3 ewg 4 priveg (Niamtu, 2008).

O1 okeletikég dpwg diatapaxég katd v avgnon g
dvw yvdbou kai Kupiwg o TPOPATVIOPSG HMopE! va
odnyrioouv ag oUAIKO xapodyero. 2e dAoug toug acbe-
VEIG Pag To aftio Tou ouAikoU xapdyeAou Atav n oke-
Aetik} duopopia TG dvw yvabou (mpogatviopdq). Ol
aoBevelic ou MpoorABav otnv KAVIKA pag, artoUpevol
QVTIJETWOTION ToU OUAIKOU Xapdyehou eixav Tiponyou-
pévwg OexBel moikileg Bepameutikés MapepPdoeg
omwg mpoaBetikr), opBodovtikr, mepiodovtoroyikr Oe-
pareia xwplg dpws ta avapevopeva amoteAéouard.
AUt éyive viati dev avayvwpioBnkav amo v apxn ta
TPaypatkd aftia Tou OUAIKOU XapdyeAou.

H kepahopetpikr avdhuon ald kar euprjpata amod v
KAVIKR e€€taon twv aoBevav Omwg augnuévo UPog
HEOOU TPITNHOPIOU TOU TIPOOWTTOU, QUENEVN HECOXEI-
Aikry ardotaon, otev) Bdon pivog, emimedeg TAPEIES,
auénuévn €xBeon epubpol kpaomédou kdtw xehoug,
avewypévn Or&n, Bolwtr| urepwa, auénpévn andotaon
Twv PIlwv Twv dovtiwy and to €6apog Tou KUTOUG TNG
pIvoG €Bgoav n Sidyvwon Tou dvw yvabikoU mAeova-
opou (mpogatviopou) (Reyneke, 2003).

H mpdaobia dvw @atviakr ooteotopia anmookoriel otnv
KivitoToinon tou mpoaiou Tpatog g dvw yvdbou
Kal eQpapPOeTal KUPIwG O€ TIEPITTWOEIG TTPOPATVIOHOU
A Tpdobiag avewypévng ONENG. APKETEG TEXVIKEG
(Murphey kai Walker, 1963, Bell, 1977) éxouv mepl-
yPa®el yia v mpaypatornonon g meoobiag dvw
(ATVIaKAiG OOTEOTOWIAC, Of KUPIGTEPEG QWG Eival TOEIG
kai n diapopd Toug eviomiCetal KUPIwG OtnV TPOOTTE-
Aaon (Cupar, 1954, Henderson, 1985, White kai Terry,
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out ostectomy (Garber and Salaam, 1996, Ezquerra et
al. 1999).

The shape and position of the lips, especially the upper
lip, play a significant part in the aesthetic appearance of
the smile and, generally, in the expression on a person's
face. Many surgical interventions have been described
to reduce the length and improve the shape of the
upper lip.

Litton and Fournier (1979) have described a procedure
involving resection of an elliptical portion of the upper
lip and oral mucous membrane, followed by immediate
closure of the defect. Other procedures have also been
described, involving a cross section of muscle fibres of
the infraorbital part of the elevator muscle of the upper
lip or the depressor muscle of the nasal septum, by
gaining access though the base of the nasal columella or
intraorally. The aforementioned methods aim at reduc-
ing the retraction of the upper lip upon smiling (Rees
and La Trenta, 1989, Ezquerra et al. 1999).

A less invasive procedure is the injection of botulinum
toxin (botox) in order to reduce the hyperactivity of
the upper lip elevator muscles. The elevator of the
upper lip and nasal wing (infraorbital part of the square
musle of the upper lip), the zygomaticus major and
minor, the risonius, the depressor septi nasi and the
orbicularis oris are all muscles contributing to the
upward and outward retraction of the upper lip upon
smiling (Rubin et al. 1989, Pessa, 1992, Polo, 2008,
Hwang et al. 2009).

The injection of type-A botulinum toxin (botox) into
these muscle groups reduces their ability to contract
fully. Pathophysiologically, the toxin degrades the
SNAP-25 protein, which accounts for the fusion of
acetylcholine-containing vesicles with the postsynaptic
membrane of the neuromuscular junction (Binder et al.
1998, Benedetto, 1999, Polo, 2008, Hwang et al. 2009).
The toxin is injected into the mimic muscles at a dose
of a 2 to 4 U. The first results appear 2 to 4 days after
the injection, while the activity of the toxin reaches its
maximum between the 7th and 10th day after the
injection. It has also been reported that the results are
impermanent/ reversible. More precisely, patients
relapsed into their former state 2 to 24 weeks after the
injection (Garcia and Fulton, 1996, Polo, 2008, Hwang
et al. 2009).

Complications might be observed, especially if the
injection is not done at the right dose or in the right
spot. These might include swallowing or speaking diffi-
culties, diplopia, lacrimation and reversible paresis of
the VI pair of cranial nerves, bilaterally or homolateral-
ly, lasting 3 to 4 months (Niamtu, 2008).

Skeletal disorders caused during the growth of the
maxilla and particularly maxillary protrusion can also
lead to the development of gummy smile. In all our
patients, skeletal disorders of the maxilla (maxillary pro-



78

1991, Ziccardi kar Wilk, 2000, Greenberg, 2002, Kim
kar ouv. 2002, Perciaccante kar Bays, 2004, Rai, 2006,
Lee kai ouv. 2007, Park kar Hwang, 2008, Gunaseelan
kar ouv. 2009).

AvtioToixa otnv kdtw yvado n mpdaobia gatviakr oote-
otopia yivetal efte pepovwpéva, eite og ouvdUaouo e
v dvw TPdobia @atviakr) 0oTEOTOWIA yia TV avTIle-
Twmon g medobiag xaopodovtiag og ouvduaopd pe
opBodovtikr mapéppaon (Kole, 1959).

H katd Wassmund pébodog umrip&e yia ToAd xpdvia
N KAQOOIKY EYXEIPNTIKY QVTIPETWIION TOU TIPOQATVI-
opou NG dvw yvdbou. H mpooméhaon emtuyxdvetal
HE KABETEG TOPEG OTO TPOCTOHIO aVTIOTOIXA TIPOG TO
XaAVS Tou dvw XeOUG Kal TOUG TTPWTOUG TTPOYO @I
0uG NG dvw yvdBou, ol orofol TTPONYOUEVWS €ixav
e€axBel. H ooteotopia mpaypatoroleitar oto enfmedo
TWV PATVILY TV TTPWTWV TIPOYHPIwY HEXEI Ta TIAdYIa
Tou amoeidoug atopiou TG PIVOG Kal og BdBog péxp
NV Urepwa.

H ooteotopia otnv umepwa ohokAnpwvetar diapéoou
TOPAG TTOU TIPAYWATOTIOIETal OTn PESN VPPN TNG
utepwag. H aipdtwon tou petatom{dpevou TUAPATog
e€ao@ahiCetal téoo amd ta ayyeia Tou TPOCTOPIaKOU
PAevvoyovorepiooTtéou 600 Kal amod Ta ayyeia tng urTe-
pwag. H ouykekpipévn péBodog Sev TAeovektel Evav
Twv pebodwv Wunderer kai Cupar, étav amarteftal
peydAn petakivnon tou KoAoPwpatog dvw Kal Tow
(Henderson, 1985, White kai Terry, 1991, Ziccardi kai
Wilk, 2000, Greenberg, 2002, Perciaccante kar Bays,
2004, Rai. 2006).

>tnv katd Wunderer pébodo, mpaypatoroleitar dueon
TIPOOTTEAQON OTNV UTIEPWA e eyKAPOIa TOWN APECWS
TMow aro To ToPIKO TPAKA KAl UTIEYEPGN OAIKOU UTTE-
pwiou Kpnuvou. H ooteotopia yivetar peta&y twv mpw-
TwV TTPOYOH®Iwy NG dvw yvabou, ol omoiol Tponyou-
pEvwg éxouv eEaxBel kal og PdBog péxpr To KUTOG NG
pIvoG. 2tn ouvéxela dia péoou KEBeTwv TOpWV Oto
TIPOOTOHIO OTO UPOG TV QATVILY TWV TTPWTWY TIPO-
YOH®IwV, N OCTEOTOHIa OAOKANPWVETAI ETTEKTEVOUEVN
HEXPI Ta TIAdyIa Tou amoeidoug oTopiou TG PIVOG Kal
v urepwa. To koASBwua kivnromoleitar kai Asiaivo-
VIl Ol OCTIKEG ETTIPAVEIEG.

H aipatkr tpogodoaia tou petatomldpevou odovto-
(@atviakoU TUAPAToG e&ac@aiiCetal amokAeiotikd amnd
ToV TPOCTOIakS PAevwoyodvo. H pébodog Wunderer
éxel evOelEn epappoyig otnv ormiobia petakivnon tou
kohoPwpatog (Henderson, 1985, White kai Terry,
1991, Ziccardi kar Wilk, 2000, Greenberg, 2002,
Perciaccante kar Bays, 2004, Rai, 2006).

H pébodog Cupar (1954), v omoia epapudoape
oToug aoBeveiG pag, amoteAel eMiong pia OXeTkA eUKo-
An kal Xwpi TOMEG emmAokég pébodo, yia tnv mpay-
patoroinon g mMpdobiag dvw @ATVIAKrG OOTEOTO-
piag. H mpooméhaon yivetar pe opifdévua tour oto
BdBoc TG dvw MpoaTopIakAiG aUAakag, TIou EMTPETIE]

ZouAoupng A. kai ouv./Zouloumis N. et al.

trusion) were the cause of the gummy smile. These
patients, who came to out Clinic seeking medical help
to correct their gummy smiles, had previously under-
gone various therapeutic interventions, such as pros-
thetic, orthodontic and periodontal treatments, without
satisfactory results. That was because the real causes of
the disorder had not been identified at first.

The diagnosis of maxillary protrusion was established
by cephalometric analysis, as well as by clinical findings,
such as increased length of the medial third of the face,
increased mesolabial distance, narrow nasal base, flat
cheeks, arched palate, and increased distance between
the roots of the teeth and the floor of the nasal cavity
(Reyneke, 2003).

Anterior maxillary alveolar osteotomy aims at reposi-
tioning the anterior part of the maxilla; it is mainly used
in cases of maxillary protrusion or anterior open bite.
Several methods of anterior maxillary alveolar osteoto-
my have been described (Murphey and Walker, 1963,
Bell, 1977). The three most important ones differ from
each other, mainly in terms of access (Cupar, 1954,
Henderson, 1985, White and Terry, 1991, Ziccardi and
Wilk, 2000, Greenberg, 2002, Kim et al. 2002, Per-
ciaccante and Bays, 2004, Rai, 2006, Lee et al. 2007,
Park and Hwang, 2008, Gunaseelan et al. 2009).
Similarly, anterior alveolar osteotomy in the mandible is
performed either singly or in combination with anteri-
or maxillary alveolar osteotomy to treat anterior open
bite, together with some sort of orthodontic interven-
tion (Kole, 1959).

For many years, the Wassmund method had been the
standard surgical treatment for maxillary protrusion.
Access is gained by vertical incisions in the vestibule
towards, respectively, the upper lip frenulum and the
first maxillary premolars, which had previously been
extracted. Osteotomy is performed at the level of the
alveoli of the first premolars extending to the sides of
the piriform aperture of the nose and back to the
palate.

Palatal osteotomy is completed through an incision
made in the median line of the palate. The anterior
osteotomized segment is supplied with blood by both
the vessels of the vestibular mucoperiosteum and the
palatal vessels. This particular method does not have
any advantages over the Wunderer and Cupar meth-
ods, when the segment has to be displaced far upwards
and backwards (Henderson, 1985, White and Terry,
1991, Ziccardi and Wilk, 2000, Greenberg, 2002, Per-
ciaccante and Bays, 2004, Rai, 2006).

In the Wunderer method, the palate is accessed direct-
ly by making a transverse incision right behind the inci-
sive foramen and elevating the entire palatal flap.
Osteotomy is performed between the first maxillary
premolars, which have previously been extracted,
reaching back to the nasal cavity. Subsequently, oste-
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dvetn mpootiéhaon otnv mpdobia kar 5w em@dveia
Mg dvw yvabou.

Metd v katdomaon Tou KOAOPBWHATOG TPOG Ta KATw
(down fracture), mpayuatoroleitar Asiavon g dvw
em@dveiag g dvw yvdbou pe armotéeopa v opain
enagn petagy twv kohoPwudtwy, Uotepa amod v Kivn-
TOTIOINON KAl aKIviToToinon ot véa Béon tou Tepipe-
pikoU kohoBwuatog. H aipatik toopodooia tou odo-
VIoQatviakoU TUrpatog e§acpaiiCetal amod to PAevvo-
YOVOTTEPIGOTED TNG UTTEPWAG, AMJ Kal amd TurAPa Tou
Tpootopiakoy BAevvoydvou Tou Sev Siatépvetal.

H pébodog Cupar (1954) anotelel pia oxetikd eUkoAn
péBodo n omoia emtpénel dvetn TPOOTIEAON OTNV
ooteoTopia og oUyKpIon pe TG AMeg dUo pebddoug
Kal gival XproIn O€ TIEQITTIWOEIG TTOU ATTaIteftal ooTe-
Ktopr oto péoo ofehiaio emfmedo yia T olykAeion dia-
OTAHATOG petall Twv PEowV ToPEwY OTIWG Kal yid TNV
petakivnon tou  koloPwpatog dvw  Kkal  Tiow
(Henderson, 1985, Greenberg, 2002, Rai, 2006).

O1 emmAokég Tou pmopel va epgavicboly petd amd
pia mpdobia dvw @atviakr) ooteotopia oxetiCovtal
dueoa Pe TNV aIgatikn tpopodooia tou odovtogarvia-
KOU TUAHATOG KAl dQopoUV KUPIKG VEKPWOEIG OOTIKWV
TUNEATWY Kar SovTiwy, TPaupatopols dovtiwy, dnpi-
oupyia meplodovtikwy BuAdkwy, aMd Kkal Tapatetapé-
VN KIVTKOTNTA Kal kaBuotepnpévn ootk eMoUAwoN
petalyu kevrpikoU Kar Tepipepikol kohoBwpatog. O
Gunaseelan kai ouv. (2009) oe pia avadpopikr HeAETN
103 aoBevawv mou eixav umoPAnBel oe dvw mpdobia
(ATVIaKr] OOTEOTONIA AVAPEPOUV TIOCOOTO ETTTAOKWY
26,2%. 2 OAouG TouG aoBevelq pag n PETEYXEIPNTIKY
Topeia ftav IkavoroinTikr Xwpig emmiokég (White kai
Terry, 1991, Greenberg, 2002, Kim kar ouv. 2002,
Perciaccante kar Bays, 2004, Park kar Hwang, 2008,
Gunaseelan kai ouv. 2009).

>tnv pébodo Cupar dmwg avaeépBnke, n aipatikr tpo-
@odooia emtuyxdvetal dIapécou TOU UTEPWIOU KEN-
pvou, o orolog Bewpeitar du emtuyxdvel kaAltepn
aipdtwon olpewva pe BiANioypagikd dedopéva (Per-
ciaccante kar Bays, 2004).

H mpoorméhaon diapéoou TG ouhommapeiakig auAakag,
Xwpi¢ MapéuPacn otnv utepwa divel ouykEITiKS TAEo-
véktnua otnv péBodo Cupar oe avtiBeon pe tg pebo-
Soug Wassmund kal Wunderer émou ol xeipiopof otny
UTIEPWA PTTOPES VA TPAUPATIooUV Ta UTIEpWIA ayyela pe
EMIMWOEI 0TV AIJdTwon tou kohoPwpatog (White
kar Terry, 1991, Greenberg, 2002, Perciaccante ka
Bays, 2004).

H petakivnon tou KoAoPwpatog kai n akivirornoinon
Tou ot véa Béon pmopel va mpokaiéoel didtaon tou
pioxou kar digtapaxr] otV AlNAtwor] Tou pe EMT®-
0gIG oTnV WTKATNTA Tou. 2TnV TEPImwon twv acbe-
V@V Jag, TTPOKEIPEVOU va avrpetwmobel T oUNKO
XApoyeo, To odovtoatviakd KoASPwpa petatomio-
Tav TPOG Ta dvw KAl TTow, oTdTE O UTIEPWIOG PIoXOG
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otomy is completed through vertical incisions in the
vestibule, at the level of the alveoli of the first premo-
lars, extending to the sides of the piriform aperture of
the nose and the palate. The segment is immobilised
and the bone surfaces are smoothed.

The peripheral dentoalveolar segment is supplied with
blood exclusively through the vestibular mucosa. The
Wunderer method is recommended for posterior dis-
placement of the segment (Henderson, 1985, White
and Terry, 1991, Ziccardi and Wilk, 2000, Greenberg,
2002, Perciaccante and Bays, 2004, Rai, 2006).

The Cupar method is also a relatively easy and une-
ventful procedure used to perform anterior maxillary
alveolar osteotomy. Access is gained through a hori-
zontal incision made at the bottom of the upper vesti-
bular lamina, which allows easy access to the anterior
and external maxillary surfaces. After the segment has
been down-fractured, the upper surface of the maxilla
is smoothed, resulting in a smooth contact between the
segments, following the mobilisation and immobiliza-
tion of the peripheral segment in its new position. The
dentoalveolar segment is supplied with blood through
the palatal mucoperiosteum, as well as through a part
of the vestibular mucosa that is not transected.

The Cupar method (1954) is a relatively easy proce-
dure, which allows easier access to osteotomy sites,
compared to the two aforementioned methods, and is
useful in cases where ostectomy in the median sagittal
plane is needed to close a gap between the central inci-
sors and move a segment upwards and backwards
(Henderson, 1985, Greenberg, 2002, Rai, 2006).
Complications which might arise as a result of anterior
maxillary alveolar osteotomy are directly linked to the
blood supply of the dentoalveolar segment, and involve
necrosis of bone fragments and teeth, tooth injuries,
formation of periodontal pockets, as well as prolonged
mobility and late bone healing between the central and
peripheral segments. In a retrospective evaluation of
103 patients who had undergone anterior maxillary
alveolar osteotomy, Gunaseelan et al. (2009) reported
a complication rate of 26.6%. In all our patients, the
postoperative course was satisfactory and uneventful
(White and Terry, 1991, Greenberg, 2002, Kim et al.
2002, Perciaccante and Bays, 2004, Park and Hwang,
2008, Gunaseelan et al. 2009).

As already mentioned, in the Cupar method, blood
supply is provided through the palatal flap, which,
according to literature, provides a better blood supply
(Perciaccante and Bays, 2004).

Gaining access through the buccogingival sulcus, with-
out intervening to the palate, gives the Cupar method
a comparative advantage over the Wassmund and
Wunderer methods, where manipulations in the palate
might injure the palatine vessels, affecting the blood
supply of the segment (White and Terry, 1991,
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Sev kivdUveue amd dIdtacn Kal KAKwon Twv UTEPWIWY
ayyeiwv (Greenberg, 2002).

H akivntomoinon emrtuyxdvetar pe ) PoriBeia mpoka-
TAOKEUAoWEvVOU vapBnka | Ye TV epappoyr) opBodo-
VIIKWV oUoKeuwv Kai Sdiayvabiky akivntoroinon. 2tnv
pebodo Cupar (1954) n mpooméhaon dia g mpooto-
MIGKAG aUAakag emtpénel Mo otabepr] akivntomoinon
pE TTAAKeG 00TEOOUVBEDNG Kal cUPPAYr Tou TPauya-
TOG Kal petd ) diayvabikr akivntoroinon, og mePITtw-
on mou kpiBel avaykaia. ‘Etol n ikavomointuikr apXxikr
aKivnToToinon Kai n Kahfj ooTKr €MaQr| mou emMTuyxd-
vetal Petadl twv KoAoPwHATwy oUPBAMel otnv 0oTIKA
EMOUAWON KAl OTNV EMEIPN KIVTKOTNTAG PETaty twv
KoAoOPwHdTWY Og amwtepo xpovo. Eueic otoug aobe-
VEIG Pag, yia TNV akivTtoroinon XpnoIdomoIfoape TAd-
KEG EOWTEPIKIG 0oTeooUvBeong kai diayvabikr axivn-
ToToinon He TV €pappoyr] opBodovtikwy ayKuAiwv
kal ouppatwoewy (White kar Terry, 1991, Greenberg,
2002, Perciaccante kar Bays, 2004).

Avtifeta otg peBddoug Wassmund kar Wunderer
TIPETTEN Va YiVEl TIPWTA N oUPPEAPH TWV UTIEPWIWY TPAU-
pdtwv kai otn ouvéxeia n diayvabikr akivntoroinon Ye
oTIoIa eMMMTWOoN autd OUVETTAYETAl OTNV dEXIKNA aKIvn-
Toroinon. 2e autr v kateubuvon oupPdMer kai n
SuokoAia epappoyrG TAGKWY ECWTEPIKAG 00TEOOUVOE-
ong (White kar Terry, 1991, Greenberg, 2002, Per-
ciaccante kai Bays, 2004).

2YMIMEPAXMATA

H pébodog Cupar, amotehel pia oxetikd elkoAn pebo-
8o yia v mpaypatoroinon mpdobiag dvw @atviakig
OOTEOTOpIAG, EMTEEMEI AVETN TIPOOTIEAQON TNV OOTE-
OTOMIa Kal IKAVOTIOINTIKY aKIVNTOTIoNon e T Xprion
TAakwv ooteoolvBeong. O umepwiog pioxog eEaopa-
NiCel ikavomoinuikr] aipatiky tpopodooia tou odovto-
eatviakoU kohoPBwpatog kar dev upiotatal didtaon
KaTd TNV PETaTomon Tou, Pog td dvw Kai Tiow dtav
XpnolyoToiNBel oTNV AVUPETWITION Tou OUAIKOU Xapd-
yeAou okehetikiig artioAoyiag.
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