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Editorial

H oelida auti
gival apiepwpevn
otov ekAImévta
Avaminpwti
AiguB. Zuvtagng
M. Kavdkn

O Mavayiwtng Kavdkng, AieuBuvtrig g NvaBompoowrikrig
Xeipoupyikrg Khivikic tou Noookopeiou «Ntuvdvy kai le-
vikéG Tpappatéag g EMnvikig Etaipeiag Stopatikig kai
l'vaBompoowmikrg Xeipoupyikrg, yewronke otnv MNaiavia
Attkig to 1954 kar amefinoe aipvidia tov OktwBpio tou
2013.

®oftnoe otnv Odovuatpikr| oto EBvikd kar Kamodiotpiakd
MavermotApio amd to 1971 péxpr 1o 1976 Kai 1o mpwto
Eekivnpa oty eidikétnta g 2topatkic kar Mvabormpo-
owtmkAG XelpoupylkAg To €kave katd tnv didpkeia g
2Tpatwtikig Tou Onteiag otnv MNMoAepik Agporopia ta €t
1977-1979 oto Noookopeio Agporopiag, otnyv ['vaBorpo-
owrikr Xeipoupyikr) Khvikr (AleuBuvtrg: T. [dvog).

To 1980 diopicbnke oto «Aoupideioy 2Topatoroyikd Kév-
Tp0 Tou Noookopeiou EMnvikou EpuBpol 2taupou
(«Kopyiahéveio-Mmevdkeioy, EEY), dmou kal mapépeive pé-
xp1 10 1993 w¢ Eowtepikdg PonBdg kar otn ouvéxela wg
empeAntric odovtiatpog B’ kar A’ tou EXY.

To mdBog tou yia v oAokApwon TG apXIKrAg Tou exrai-
deuong kar v anoéktnon tou tthou g Eidikétntag tov
odfynoav pe améomacn oto TpApa Nvabompoowmikig
Xelpoupyikig tou Mepi. Mevikou Kpatikod Noookopeiou
omou, pe Aieubuvtr| Tov Avarmh. Kabnynt A. TNavwouhd-
TIOUAO, QUUMApwoE Tov Xpdvo €ldikeuong Katd ta £t
1988— 1990 kar 1993— 1994

To 1994 tou avatBevral, e amdeaon A2, tou Kopyiahé-
velou-Mmevdkeiou EEZ, ta kabrjkovta tou vaBoxeipoup-
you kai Emotnpovikou YmeiBuvou tg Movadag 2TTTX tou
Noaokopeiou. To 2008 maparteftar ané v 6o tou ava-
mnpwt Av/t tou E2Y mou kateixe ato «Kopyiahéveio-
Mmevdkeio» Noaookopeio EE> kar to 2009 mpoohapBave-
1al wg AleuBuvtrig Tou Tprpatog 21X oto Noookopeio
«Eppikog Ntuvavy.

O lMavayiwtng Kavdkne mépa amd TG Bacikég Tou omoudEg
peTeETeKTTaIOEUTNKE OF eEEIBIKEUpEVA KEVTPA TNG EIOIKATNTAG
omwe oto TprApa 2IMIX (ANtig M. Farmand) tou Nooo-
kopefou Klinikum Sud to 1996, ot NupepPépyn leppaviag
kar oto Tprpa 2IMIX (Avtrig K. Moos) tou Noookopeiou
Canniesbern MNaokwpPng ot 2kwtia o 1999.
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Mviiun Mavayiwtn Kavdkn/In Memorian

Katd v didpkeia tng moAdxpovng emMotnHOVIKAG Tou oTa-
diodpoypiac, mapakoroubnoe povobepatikd oepivdpia oto
eEWTEPIKS TTOU aPopoUoav TV 00Te00UVOEDT, TNV TIPOKE-
XWPNHEVN EPUTEUpATOAOYIa, TV opBoyvabikr kar v oy-
koAoyia. 2UPETEiXe PE QVAKOIVWOEIG OE EMOTNHOVIKE OU-
VESPIQ, vy epyaoieg Tou eival dnpoaieupéveg og EMnvikd
kar Aigbvry mepiodikd. "Hrav péhog tng emmpor|g 2touat-
KAG uyelag Tou Ymoupyeiou Yyelag.

2nv EEXTTTX o Mavayidtng Kavdkng SdpaotnplomolriOnke
and 1o 1999 kar mpooépepe e MABOG TIG UTNPEOiEG Tou
ané molkikeg Béoeic. Efte wg ouvtoviotrg kal mpdedpog TG
OPYAVWTIKAG EMTEOTIG 0Td SIAPOPA EMOTNHOVIKA OUVE-
Spla tng EESITIX, efte wg Avaminpwtrig AleuBuvtrg 2Uv-
1agng amd to 2008, oto Siyhwooo emotnpovikd Mepiodikd
«Apxeia EMnvikrg Ztopatikrg ka 'vaBompoowikrg Xel-
POUPYIKAGH.

Ané 1o 2008 péxpl tov Bdvato tou ftav Mevikde pappa-
téag G EE2TTIX. Tov ZemtéppPpio tou 2013 ekhéxOnke
ané 1o AX g EXITIX Councilor oty International Asso-
ciation for Oral and Maxillofacial Surgeons, 8¢on mou tdoo
emBupouoe aMd Tou Toté dev MPAAABE va umnPETHoEl.

Tov lNavayiwtn dev xpeidlovtal ToMd Adyia yia va tov Te-
plyedyeig. Tov yvwpiCa Tpidvta Tévie xpdvia Kai n Tpo-
owmKATNTa tou eival Babeid xapaypévn péoa pou. Pico-
onaotikég. Pougoloe v Cwry pe toug dikoug tou pub-
pouc. "Hrav éva diagpopetikd piypa avBpwrou, Pe Heydan
kapdid, €roipog va oe aykahidoel. Ovelpomdog, euaiobn-
TOG, AATPNG TWV TEXVWV KAl TWV YPAPPATwWY, MOTOG QIAOC.
H euyevikr tou mapouaia kal to xapdyeho Tou, apomhidav
akopn kai tov mo duoToto ouvopAntr Tou. H ayarnpévn
Tou Eun, n povakpifry tou Tiva kar or otevol Tou @ilol Ba
€xouv TOMA va Bupolvtar.

Nopyog MNdvog,

ZITIX Yn/xog (Yy) e.a

. [Mpdedpog g EEXITIX
Emitipog Alvtrig X0vtagng
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O podAog tou £€Ew TrTePUYOEIBOUG UGG
otnv duoAeitoupyia tng kpotaoyvabikng diapbpwong

Mapia ANTONOMOYAQY!, Mixan\ TZAKHZ?, Zogia ANATNQZTOMNOYAOY?,

Mustafa Abdel BAGIY, lwdvvng IATPOY?

Epyaotrjpio Avatopikic (Alvtic: Kabnyntic 1. 2kavbaAdkng), latpikr) 2xoAr} EBvikou kar Kamodiotpiakou [lavemotuiou Abnvav.
KAwikrj 2topatompoowrikou [évou (Alvtric: Avarh. KaBnyntic M. T¢dknc), Khviki Ztopaukrc kar ['vaBompoowrikic Xeipoup-
yikric (Alvtric: KaBnyntic K. AkeEavdpitng), Odovuatpikri 2xoAr EBvikou kar Kamodiatpiakou [Navemotnuiou ABnvav

The role of the lateral pterygoid muscle
in the temporomandibular joint disorders

Maria ANTONOPOULOU, Michail TZAKIS, Sophia ANAGNOSTOPOULOU,

Mustafa Abdel BAGI, loannis IATROU

Department of Anatomy (Head: Prof. P. Skandalakis), Medical School, University of Athens, Greece.
Department of Orofacial Pain (Head: Assoc. Prof. M. Tzakis), Department of Oral and Maxillofacial Surgery
(Head: Prof. C. Alexandridis), School of Dentistry, University of Athens, Greece

MEPINHWH: O €&w tepuyoeidrig pug (EMM), o omoiog
efval ouolaotikd o Hovadikdg PUG TTou oxetiCetal dpeoa
pe v kpotapoyvadiky didpBpwaon (KTA), éxel yivel av-
TIKelUEVO TTOMWV PeAeTWV Kal avtiBéoewy o pia Tmpo-
omdBeia va eEnynBoulv ta mpoPArjuata mou oxetiCovtal
pe v dpBpwon auth. Or avtiBéoeig autég mpogpxovtal
KUPIWG amd TIC TIOMEG aVaTOUIKEG PEAETEG TTOU €XOUV
yiVEl Og TITWPATa Pe okotd Tov TIPOoodIoPIoHS TNG AKPI-
Boug mpdopuong tou ENMM otnv KI'A pe diagopetikd
amoteAéopata kal oupmepdopata.

2Kkomé¢: 2Komdg TG TTapolodg HeAETNG eival n avaokd-
TINoN TwV oUyXpovwy BIPAIoYpa@iKov dedouévwv Kai n
OUVayWyr CUPTIEPAOPATWY HE TOV POAO TTOU UTTOPEl va
naiCel n akpiPrig avatopiky O€on NG Katdeuong tou
ErMM oe oxéon pe v duohertoupyia tng KIA.

AEZEIZ KAEIAIA: "EEw trtepuyoeidrig pug, duoAertoupyia,
kpotagoyvadiky SidpBpwan, didpBpiog diokog

SUMMARY: Introduction: Being the only muscle directly
related to the temporomandibular joint (TM)), the lateral
pterygoid muscle (LPM) has been the subject of many
studies seeking to understand the problems associated
with this joint. Many anatomical studies have been carried
out on cadavers in order to specifically examine the at-
tachment of the LPM to the TM|. These studies have led
to different results and conclusions.

Aim: The present study aims to provide a review of the
recent literature and draw conclusions on the impact that
the anatomical position of the LPM attachment can have
on TMJ dysfunction.

KEY WORDS: Lateral pterygoid muscle, TM] dysfunction,
temporomandibular joint, articular disc

[MapeAripdn: 28/7/2013 - ‘Eywe bexuri: 25/10/2013
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EIZAIQrH

Mia eupéwg diadedopévn dmoun eival &t o1 dIaTApPaxég
Tou €Ew Trrepuyoeldous pude (EMM) pmopel va eivai
uTEUBUVEG yIa TTOMEG Hop@EG SuoAetoupyiag TG Kpo-
tagoyvabikig didpBpwong (KIM'A) i kpavioyvabikav
Kpotagoyvabikwv diatapaxwy, Orwg avapépovtal otny
mmo olyxpovn BiBNoypagia (Juniper, 1983, Hiraba ka
ouv. 2000). O1 minpogopieg TMpoépxovtal Kupiwg and
APKETEG EPEUVEG TTOU EXOUV YiVel Pe OKOTIO TNV KAAUTEPN
Katavonon téoo NG Aertoupyiag oo kai TG Suohel-
Toupyiag tou 2topatoyvabikou Zuotripatog (212). Ava-
PEpeTal ATl O€ TIEPITTIWOEIG M UOIONOYIKAG Aetoupyiag,
n uepBoAikr dpactnpEIdTnTa TG dvw Ke@aArg tou EMM
pmopel va emPBapuvel tov didpBpio dioko odnywvtag
Tov, mBavdy, otV tehikr Mpdobia kal éow petatdrmon,
Tou éxel avagepBel dt amotelel éva Pacikd pépog twv
evdapBpikav kpotagoyvabikav diatapaxwv (Naidoo,
1996). H umepdpaotnpidtnta ald kai n umodpaoctn-
pIOTNTa autol Tou pudG f €0Tw O QVETTIAPKIG OUVTOVI-
OlOG Twv SU0 Ke@aAwV Tou, UmoAoyiletarl 4Tl ivar ol o
mbavég artieg EMeIPNG AEIToUpYIKAG 100pPOTTIAG TNG
KI'A, Moyw kai Tou onpavtikou pdiou ou diadpapatiel
o EMM otn otaBepomoinon tng dpbpwong autrc.

Ané pia kabapd khvikry droyn, 6a urmopouoe KATToIog
va 10XUPIOTEl T TO TTOAU oUxvS elpnua NG euaiodn-
olag otnv YnAdenon mou TTapouacIdletal oTnV TTEPIOXT
tou EMMM eival évag oxeddv otabepdg mapdyovtag
otoug aoBeveic pe kpotapoyvabikég diatapaxeg (Ai kal
Yamashita, 1992). ‘Exer emiong evoxormoin®ei yia tnv
mpdobia petatdmon tou didpOpiou diokou kar eival o
HUG TTOU KUpiwG avagépetal Ot ePMAEKETAl OTnV artio-
Aoyia tou clicking (Phanachet kai Murray 2000, Murray
kar ouv. 2001, 2007). 2to Bépa autd éxouv ekppacbel
TIOMEG Kar ev ToAo(G Siiotdpeveg Bewpleg.

2Tnv mapovaoa epyaoia yivetar avaokdmnon twyv oly-
xpovwv andPewv pe Bdon ta BiBANoypagikd dedopéva,
Kal TV ouvaywyrj oupmepaopdtwy pe Bdon kar tnv Sikr
pag epmelpia, oxetikd pe Tov pdAo Tou pmopel va maiel
o ElMM, o ouoiaotikd povadikdg JuG TTou OXETICeTal e
v KI'A, otnv duohertoupyia tg KIA.

Kpotagoyvabikr S1dpBpwon

H KT'A efval to turjpa tou 212 to omoio ouvdgel To Ki-
vNtd 0oTouv TNG KATw yvabou [e To TUrpa Tou Kpavio-
yvaBikou cupmAéypatog mou Bpioketal oto kpavio. H
KI'A eivar pia povadikr, ouvBetn kai pe uynAr e&eidikeu-
on dpBpwon peta&u tou kovduAou TG kétw yvdbou kai
NG KOOTAYIKAG YAvNG Tou Kpotagikou ootou. [epiBai-
Aetar and pia vadn kdpa kar xwpidetal oe dUo KoIAdTN-
Teg amnd éva didpbpio dioko. Ta avatopikd xapakinpel-
otikd tnG KI'A mepihapPdvouy emiong tov apBpikd B0-
Aako, Tou TepifdAel TNV dpBpworn, Tov apbpikd upéva,
10 apBpIkd uypd Kkar ouvdéopoug (Eik. 1). H dpBpwon
NG KAtw yvabou [e To Kpavio eivar apgimeupn Kal katd

Avtwvoroudou M. kar ouv./Antonopoulou M. et al.

INTRODUCTION

It is widely believed that abnormalities of the lateral
pterygoid muscle (LPM) can be responsible for many
types of dysfunction of the temporomandibular joint
(TMJ) and craniomandibular or temporomandibular
disorders (TMD), as reported in the most recent liter-
ature (Juniper, 1983, Hiraba et al. 2000). A number of
studies have been carried out to understand better the
function and dysfunction of the Stomatognathic System
(SS). It has been reported that during abnormal func-
tion, hyperactivity of the LPM superior head may have
an impact on the function of the articular disc, resulting
in its eventual anterior and medial displacement, which
is believed to play a crucial role in intra-articular TMD
(Naidoo, 1996). It is believed that LPM is also impor-
tant in stabilising the TMJs and accordingly the hyper-
activity, hypoactivity, or even the poor coordination
between the two heads of the LPM, are considered to
be the most common causes of functional imbalance
of the TMJs.

From a purely clinical point of view, one could argue that
tenderness of the LPM during palpation of the SS is an
almost constant factor in TMD patients (Ai and Ya-
mashita, 1992). Many clinicians suggest that the LPM is
responsible for anterior disc displacement (ADD), and it
is also the muscle that most commonly is associated with
clicking (Phanachet and Murray 2000, Murray et al. 2001,
2007). A number of theories have been developed on

Eix. I: Kpotagoyvabixr &idpbpwon. |. Kpotagikd yAdjvn, 2.
Zuywpatikd 1680, 3. ApBpikd @lpa, 4. ApBpikdg Buiakog, 5.
Aidpbpiog diokog, 6. EMM, 7. Kdtw apBpikdg 6dhapog, 8.
Kévbuhog KT, 9. Kdtw otBdda diotPng dwvng, 10. Xarapdg
ouvoeTIKGG 10T6G, | 1. E&w akouatikdg mdpog, |2, Aemdotupmavikr
oxiopr], |3. OmoBoyAnvoeidég euua, 14. Avw cufdda diotpng
Caovng 15, Avw apbpikdg Bdiapog. (16ia oxediaon).

Fig. I: Temporomandibular joint. I.Mandibular fossa, 2.Zygomatic
arch, 3.Articular eminence, 4.Articular capsule, 5.Articular disc,
6.LPM, 7.Lower joint compartment 8.Mandibular condyle, 9.Lower
portion of bilaminar zone 10.Spongy tissue with a profuse nerve
and blood supply | I.External auditory meatus 2. Squamotympanic
fissure |3.Postglenoid process [4.Upper portion of bilaminar zone
I5.Upper joint compartment
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TN SIAPKEId TWV KIVIOEDV TNG AEITOUPYOUV TauTOXpova
kai ol dUo apbpwoeic. O didpbpiog diokog eival évag
AETTIOC IVONG OUVOETIKOG 10TAG TTOU AEIToupYel oav «pa-
Ehapdki» PeTa&y g Ke@ariG Tou KovOUAOU Kal TNG KO-
TaQIkAg yAvng tou kpaviou. O1 0o kpotagoyvabikég
apPOPWOEIG EMTPETOUV KAl OUPPETEXOUV OTIG OUVOETEG
AEITOUPYIKEG KIVAOEIG TG Hdonong 1 T TAayioAioBnong
NG KAtw yvdbou Kabwg Kkai o€ OAEG TIG TTAPAAEITOUPYIEG
Tou 22, H kpotagoyvabiky didpBpwon propel elkoha
va PnAaenBel umpootd amnd tov Tpdyo Tou TTTepUyiou Tou
wtoG Kkal and tov €Ew akouotikd épo. Kabwg to otdua
avolyel, 0 KOVOUAOG NG Kdtw yvdBou oTpépetal Kai [e-
TatoriCetal Tpog ta epmpdg, umd to apbpikd @uua Tou
CuywpatikoU té&ou. H kivnon autr| mepiopiCetar and toug
KpotapoyvabikoUg CUVOEOHOUG Kal TOUG TIAPAKEINEVOUG
pUeg. (Snell, 1992, Salmons, 1995, Apoukag, 1996).

'EEw Mtepuyoeidric Mug

O EMM kai mo ouykekpipéva n dvw Ke@ahr Tou, @aive-
Tal ot ouoxetiCetal otevd pe v KI'A. Eivar évag pikpdg,
TIaxUg TPIYWVIKOG HUG Kal aroteAeftal and SUo KeQaEg,
v dvw kai v Katw (Eik. 2). H dvw kepal eivar pikpd-
TEPN Kal ek@UETAl amd TV UTTOKPOTAQIA EMPAVEIQ TNG
peiCovog TTEPUYAg Tou oenvoeldoug oatol Kai TNV uTto-
Kpotdgia akpoAogia, oto £§w TAdYIO ToU woeIdoUG Kal
Tou akavBikoU Tprpatog. H kdtw kar peyahitepn Kepan
Tou ElMM exgletar and v €Ew emedveia tou €§w Te-
Tdhou NG TItePUYOEISoUG andeuonG Tou o@nvoeidoug
00ToU Kal TO KATWTEPO TPAKA TG dieiodlel teta&l twv
KOQVIAGKOV EKPUOEWY TwV OUO KEPAAWY TOU €0W TTTEQU-
yoeiboug pude. Or puikég iveg tou ENMM eival mpooava-
ToNOpEveg oxeddv opiddvuia. Amd TG SUo ekpUOEIG, O
HUIKEG fveg ouykhivouv kal kateuBuvovtal Tpog Ta Tow
kal €€, yia va mpoo@uBolv oe éva eviinwua otny mpo-
obia emdveia Tou auxéva NG kdtw yvdbou, oTo TTte-
puyoeldéc Bobplo. ‘Eva turpa g dvw Keparig Tou
EMM umopel va mpooguetal otov apbpikd BUAako tng
KI'A kar ota mpdobia kai éow dpia tou didpbpiou diokou
(Du Brul, 1980, Salmons, 1995).

O EINMM dpaatnpiomoieftar katd tn didvoign tou otdépa-
TOG HE TNV TIPOG Ta epMPAG ENEN Tou KovoUAOU TNG KATw
yvdBou kai tou didpBpiou diokou, evyy TauTdxXpova o
KOVOUAOG TIEQIOTPEPETAl OTNV KPOTAPIKK) YAV UE TV
miapepBoAr] tou didpBpiou diokou. Katd to kAefoiyo tou
oTOPaTOE, Yiveral akpIfwe TO aviotpo@o pe TNV TIPOG
Ta Tiow Kivnon Tou ouyKEOTAPATOG Tou KOVOUAOU He ToV
d1dpBplo dioko kar pdNiota autr n Asrtoupyia eAéyxetal
ané tn otadiakr emprikuvon tou ENMM, evad tautdxpova
O HaonTjpag Kal o KPOTaptng HUG eMavapepouy otd-
diakd tn yvdbo katd tn olykAeion, oe BEon péyiotng
ouyyopewong. O ENMM dpaotnpiomoleital emiong og ou-
VEPYEIQ HE TOV OPOTIAEUPO €0W TTTEPUYOEIST] U, TTPO-
wBwvtag Tov KGVOUAO NG aUoToIXNG TTAEUPAC WOTE N
yvabog va meplotpépetal yUpw amod évav Katakopupo
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Eik. 2: E&w rrepuyoeidnig pug. OPBehiaia Siatopr. |. Zuywpatikr
améguon, 2. Aidpbpiog diokog, 3. Kévdulog kdtw yvdbou, 4.
Mwooikd velpo, 5. Bukavntikd velpo, 6. Kdtw kepahr EMM, 7.
Aimog, 8. "Avw kepahi EMM. (18ia oxediaon).

Fig. 2: Lateral pterygoid muscle. Saggital section |.Zygomatic arch,
2 Articular disc, 3.Mandibular condyle, 4.Lingual nerve, 5.Buccal
nerve, 6.Inferior head of the LPM, 7.Fat 8.Superior head of the LPM

this topic, many of which contradict each other to a sig-
nificant degree.

The aim of the present paper is to provide to the reader
a review of the theories reported in the recent litera-
ture, on the potential role of the LPM, on the grounds
that it is the only muscle directly associated with the
TMJ, during TM] disorders.

The temporomandibular joint

The TMJ is the part of the SS that connects the mandibular
mobile bone to the portion of the craniomandibular com-
plex that belongs to the cranium. The TMJ is a unique,
complex and highly specialised joint between the condyle
of the mandible and the mandibular fossa of the temporal
bone. It is a synovial joint in a fibrous capsule separated
into two cavities by an articular disc. The anatomical fea-
tures of the TM] include also the articular capsule, which
surrounds the joint, synovial membrane, fluid and tough
adjacent ligaments (Fig I). The TMJ is a ‘two joint system’
that connects the two condyles with the main body of the
mandible and ramus, on each side. The articular disc is a
thin ligamentous tissue that acts like a cushion between
the condylar head and the glenoid fossa of the skull. The
two TMJs enable and participate in the complex functional
movements of mastication and mandibular lateral excur-
sion, as well as in all para-functions of the SS. The TMJ can
easily be identified through palpation just in front of the
tragus of the ear and the external auditory meatus. During
mouth opening, the condyles are able to swing and rotate
within the fossa, but limited by the temporomandibular
ligaments and the surrounding muscles below the articular
eminence of the zygomatic arch (Snell, 1992, Salmons,
1995, Apoukag, 1996).
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d&ova dia péoou tou avtiBetou kovdUAou. H apporte-
pOmAeupn Aertoupyia Twv €ow Kal €Ew TTTEPUYOEIBWV
HUWV eEumnpetel Ty pooAioBnon tng kdtw yvdbou, pe
anotéheopa ol kdtw Topel va mpowbnBolv mpdabia oe
OoX€on He Toug dvw Topel. TéAog, avapépetal Twg n
dvw kepah tou EMNM ouppetéxel kupiwg otn pdonon
Kar n Katw ke@ahr atnv mpooAicbnon (Salmons, 1995).
"Exel avapepBei ot ot puoiohoyikr] Aertoupyia Tou kpa-
vioyvadikoU cupmiéypatog, n dvw Kke@ahr tou ENMM maiCe
éva onpavtiké pdAo otnv otabeporioinon Kai otov EAeyxo
Twv KivAcewv tou didpBpiou diokou (Naidoo, 1996).

Alatapaxég twv kpotagoyvabikav Siapbpwoewy

Me tov 6po dIaTtapaxég twv Kpotagoyvabikov diap-
Bpwoewv 1] duoAeitoupyia Tou otopatoyvabikol ouotr-
patog A KpavioyvaBikéc Aiatapaxég ry Kootapoyvabikég
AlaTapaxeg evwooUpe To oUVOAO TwV VOONPWY (aivo-
pEvwy, Ta orofa TPWToTTabwg 1 SEUTEPOYEVWG EVIOTTI-
Covtal atnv eupUTePN TIEPIOXT] TOU £V AOYW CUCTHPATOG,
AUTEG eival pepIkég amd TIG opoAoyieg TTou avagépovtal
otnv BiBANoypaeia yia va meplypdyouy pia peydin mol-
KINl@ KaTaoTdoEWY TTOU UTTOPE! Va €XOUV WG ATTOTEAECHA
Suohertoupyia kai mévo oty TepIoxn] KEPaNG, TPaxr-
Mou kai KI'A. O kataotdoeig autég xapaktnpifoveal Ku-
piwg amd mévo, fxoug Katd TG KIVAOEIG Tou KovOuhou
Kal avopain r onpavukd anokhivouoa amd to @ualo-
Aoyikd Aertoupyia tng kdtw yvdbou (Apoukag, 1996).
2TV KAQooIkr TpIdda oupmwpdtwy Oa mpérmel va mpo-
oBéooupe Kal TV kepalahyia kai eidikdTePa TNV Kepa-
AaMyla pe Toug Xapaktrpeg TG Kepahahyiag timou td-
oew¢. Ta oupmopata and ug KI'A eivar oxetikd ouxvd
Kar propel va cupBouv oe omoladAmote NAIKia, aAAd ep-
¢aviCovtal mo ouxvd oTig yuvalkeg kar oe dtopa veaprig
nAikiag. H armoAoyia toug Bewpeitar moAumapayovtikr
aMd n maboguoiooyia Toug Sev eival KAAG katavontr.
O1 armohoyikof mapdyovieg propolv va ta&ivopndolv
oToug TTapdyovteg Tou emdpouv otnv di1a Ty dpbpwaon
Kal oToug TTaPdyovteg TTou emdpoUv OTouG PUEG Kal
otnv Aertoupyia tng dpBpwong (Carlsson kai ouv. 201 1).
O1 Kpotagoyvabikég Alatapaxég Bewpoivtal oAU ou-
XVEG Kal TTapoho Tou Sev efval amelAnTikeg via tn (wi
pmopouv va emmpedoouy Spapatikd TNy ToIGTNTA TG
CwAg, yiaTi Ta cupmmwpata propel va yivouv xpdvia ka
va QVTIHETWTOTOUV SUoKOAA. 2UPewva Pe TV ApepIKa-
vikry Akadnpia Ztopatonpoowrkol [1évou o 6pog
KoavioyvaBikég Alatapaxég eival évag «OUMEKTIKOG
épog Tou TepIAapBdvel évav apiBud KAIVIK@Y TTooBAN-
pdTwY, Ta oTTola EPTTAEKOUV TOUG HAonTrpIoug HUG, TG
KI'A kaBwg kar T TapakelyeveG aVATOpIKEG SOPECH
(The American Academy of Orofacial Pain, 2008).

Avatopikég Epeuveg
Na v pehétn kai v dieukpivion TN artioloyiag twv
Kpotagoyvabikav Aiatapaxwv €xouv mpaypatoroinBef

Avtwvoroudou M. kar ouv./Antonopoulou M. et al.

The lateral pterygoid muscle

The LPM and more precisely its superior head, appears to
be closely associated with the TM. It is a small, thick and
triangular muscle with two heads — the superior head and
the inferior head (Fig. 2). The superior head is smaller and
originates from the infratemporal surface and infratempo-
ral crest of the greater wing of the sphenoid bone, lateral
to the foramen ovale and the foramen spinosum. The in-
ferior head of the LPM s larger and originates from the
lateral surface of the lateral pterygoid plate of the ptery-
goid process, and the inferior part insinuates itself between
the cranial attachments of the two heads of the medial
pterygoid muscle. The muscle fibres of the LPM are ori-
ented almost horizontally. From the two attachments, the
muscle fibres converge and pass backwards and laterally
to be inserted into a depression on the front of the neck
of the mandible, the pterygoid fovea. A portion of the su-
perior head of the LPM can insert into the articular capsule
of the TM] and the anterior and medial border of the ar-
ticular disc (Du Brul, 1980, Salmons, 1995).

The LPM assists in mouth opening by pulling forward the
condylar process of the mandible and the articular disc,
while the head of the mandible rotates on the articular
disc. During mouth closure, the backward gliding of the
articular disc and mandibular condyle is controlled by a
slow elongation of the lateral pterygoid, while the mas-
seter and temporalis restore the jaw to its occlusal posi-
tion. In collaboration with the ipsilateral medial pterygoid,
the LPM advances the ipsilateral condyle so that the jaw
rotates around a vertical axis through the contralateral
condyle. When the medial and lateral pterygoids of the
two sides act together, they can help protrude the
mandible, so that the lower incisors project in front of
the upper. It has been reported that the LPM's superior
head is mainly involved in chewing, while the inferior
head in protrusion (Salmons, 1995).

It has also been reported that, during the normal function
of the craniomandibular complex, the superior head of
the LPM plays a significant role in the stabilisation, control
and function of the articular disc (Naidoo, 1996).

Temporomandibular joint disorders

Temporomandibular joint disorders or dysfunction of the
stomatognathic system dysfunction or Craniomandibular
disorders or Temporomandibular disorders (TMDs)
refers to a group of disorders affecting the TM], mastica-
tory muscles and the associated structures. Those are
some of terminologies used in the literature to describe
a wide range of conditions that may result dysfunction
and pain in the head, neck and TMJ. These conditions
can involve pain, sounds during condyle movement, and
abnormal or irregular mandibular function (Apoukag,
1996). These three typical symptoms can also be accom-
panied by headaches, and more specifically tension
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QPKETEG AVATOHIKEG EPEUVEC. 2 UYKEKPIPEVA, otV BIBAo-
ypapia eival duvatr n avelpeon onuavtkol apifuou
QVATOHIKWOV EPEUVHV TIOU OTOXO €iXav TN HEAETN TNG
akpifoug Béong otnv omoia yivetal n katdeuon tou
El'M, pe autoyia og TwUATa, XPNOoIHOTOIWVIAg TTOIK(-
AeG TexvIKEG. O1 avatopIKEG PEAETEG TwV oTwv NG KIA
pmopel va mpaypatormolovvar pe ameubeiag mapatipn-
on KATw and OTEPEOCKOTIKG HIKOOOKATIO H HE 10TOAO-
YIKEG TOPEC. TO TIAEOVEKTNA TOU OTEPEOCKOTTIKOU Hi-
Kpookorriou eival dt emtpénel pia tpiodidatatn dmoyn
Tou Sefyatog Kal To oNPaviikd eMTEENel epappoyr td-
onG Eexwplotd oug  puikég Kal otg BUAaKIKES fveg
(Wilkinson and Chan, 1989).

Ol peléteg autég oupwvoUly, oxeddv 0to UVOAS TOUg,
ot o EMNM amoteieital and dlo kepahég, kar pdhiota
oxeddv dhol avagépouv ATl N KATW KEYAAr) TTOOCQUETAl
oto TePUYOEIdEG Bobpio, AMA uMIdpxouv avTIQATIKEG
andyeg Oxetkd Pe TV TIPAopUon TG Avw Ke@anc. Al-
Aol gpeuvnTég TNV Ppiokouv va eivar pévo otov dioko,
Mol pévo otov KGVOUAO KAl N THO OUXV TIEPIYPAQH
eival &t n dvw keeahr Tou EMNM eioépxetal otov apbpl-
kS BUAako otov kdvduAo kal otov didpBpio dioko.

H umdBeon du n dvw kepahi tou €Ew TepuyoeIdn YU
npooguetal otov SidpBpio dioko umpxe yia TTOMG
XPOVIa Kal HANoTa oUpQwVa e TOUG UTIOOTNPIKTEG Au-
TG TG Bewpiag, n Spdon g éhkel Tov Sioko TPog ta
epmpdc (Rees, 1954, Porter, 1970, Altruda Filho kai Al-
ves, 2006). Emopévwg gaivetal anmoAitwg Aoyikd kar ava-
pevopevo autd mou eixe mpotabel dnAadn éu or diata-
paxég Tou didpBpiou diokou oxetiCovtal KUpiwg pe Tov
oraopd, mbavév Adyw unepAertoupyiag, autol Tou pudg
(Juniper, 1983).

Ev toUtolg, vedtepeg pehéteg Sev oup@wvolv Kal uro-
otjpi&av &t n dvw Kepahr Tou ENNM kataguietar kupiwg
oto TepuyoeldEG Pobpio Kal povo KAMOIEG £0W HUTKEG
iveg, umopel va mpooguovtal oto olpmieypa diokou—
apBpikol Buhdkou (Meyenberg kai ouv. 1986, Widmalm
kai ouv. 1987, Carpentier kai ouv. 1988, Schmolke, 1994,
Naidoo, 1996, Naidoo and Juniper, 1997, Usui kar cuv.
2008, Akar kai ouv. 2009, Matsunaga kai ouv. 2009). Té-
Aog, mapdAo Tou To €ow TUApa Tou didpBpiou diokou
@aivetal &1 avarmiooetal wg éva CUPTUKVWUA oToV Té-
VOVIa TNG Avw keahiig Tou EMNMM, pévo pepikég PUkeg
Veg éxel TTeplypagel 4T @aiveTal va eloépXxovtdl KATeu-
Beiav otov dioko (Manfredini, 2009).

AMEC avatopIKEG HEAETEG avapépouy AT 1) Avw KEQAAH
Tou ENM eioépxetar otov kdvduho kal dev mapatnpeftal
dpeon mpdoeuon puikov Ivov otov didpBpio dioko
(Pinkert, 1984, Wilkinson, 1988, Wilkinson kar Chan,
1989, Christo kai ouv. 2005). O Wilkinson (1988) avé-
Qepe OT PIa HIKpr| TTPACEUAN, TO AVWTEPO TUAHA TIoU
avtotoixel oto 20% tou pudg, Katéhnye kdtw amé v
Bdon tou didpBpiou diokou. 2T cuvéxeld avapeyvuo-
Tav Pe tov mpdobio olvdeopo Kar kateuBuvdtav Tpog
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headaches. Temporomandibular joint symptoms are rel-
atively common and may occur at any age but are more
common in women and in early adulthood. They are
thought to have a multifactorial aetiology, but the patho-
physiology is not well understood. Causes can be classi-
fied into factors affecting the joint itself, and factors af-
fecting the muscles and joint function (Carlsson et al.
201 1). The most important feature in TMDs is pain, fol-
lowed by restricted mandibular movement and noises
from the TM]J during jaw movement. TMD is thought to
be very common and although it is not a life threatening
disease it can detriment dramatically the quality of life,
because the symptoms can become chronic and difficutt
to manage. According to the American Academy of
Orofacial Pain, Craniomandibular Disorders is “an um-
brella term covering a variety of clinical conditions, which
involve the mastication muscles, the TMJ's and their ad-
jacent anatomical structures” (The American Academy
of Orofacial Pain, 2008).

Anatomical Studies

A large number of studies have been conducted in an
effort to shed light on the problem of TMD’s. The liter-
ature includes a significant number of anatomical studies
seeking to examine the exact insertion site of the LPM,
on the basis of cadaver autopsy using a variety of tech-
niques. TM] anatomical studies can be carried out
through direct observation under a dissecting micro-
scope or via histologic sections. The advantage of the
dissecting microscope is that it provides a three-dimen-
sional view of the specimen and, most important, enables
the application of tension to different muscle and capsu-
lar fibres (Wilkinson and Chan, 1989).

Most studies agree that the LPM has two heads, and that
the inferior head inserts into the pterygoid fovea. How-
ever, contrasting views have been expressed in relation
to the insertion of the superior head. Some researchers
observe that it inserts only into the disc, or only into the
condyle. The most common description is that the su-
perior head of the LPM inserts into the articular capsule,
condyle and articular disc.

The assumption that the superior head of the LPM in-
serts into the articular disc has been a long-standing one,
with its advocates arguing that, trough its activity, it pulls
the disc forward (Rees, 1954, Porter, 1970, Altruda Filho
and Alves, 2006). Thus, it appears reasonable to argue
that articular disc disorders are mainly associated with
spasm in this muscle, which is most likely caused by hy-
peractivity (Juniper, 1983).

However, more recent studies disagree with this view,
arguing that the superior head of the LPM inserts mainly
into the pterygoid fovea, and that only some medial mus-
cle fibres may insert into the disc-capsule complex
(Meyenberg et al. 1986, Widmalm et al. 1987, Carpentier
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Ta mow yia va mpoo@uBel oTov kGvOUAO. AUTEG oI PUTKEG
iveg Sev Sigpxovtav diapéoou Tou apbpikol Buidkou
Kkal Sev eloépxoviav oto owpa tou didpBpiou diokou.
O1 Wilkinson kai Chan (1989) emiong, avépepav 6t dev
riapatneronkav puikég iveg va Siépxovtar diapéoou tou
apBpikoy BuAdkou Kal va eIoEpxovial OTo OWHa Tou
d1dpBpiou diokou. Or Christo kai ouv. (2005) emfong
oupmépavav ot dev TTapatnEronKe Pia TPAaypatiky mpo-
opuon TG dvw kepahic tou EMM otov didpBpio dioko.
O mepioadtepeg PeAETeG dev AVaAPEPOUV TO TTOCOOTO
TWV PUKQV VGOV TTou ipooguovtarl otov didpbpio dioko.
O Naohara (1989) Bprike autrj v mpdoguon va eiva
3mm? mou avuotoixel oto 30% NG dvw KEPAArG Tou
EMM, kar 3% odihnpou tou EMM. O Wilkinson (1988)
avépepe 6Tl Tepimou to 20% twv Puikev VOV NG dvw
Kepahig mpoaguovtav otov didpbpio dioko. Or Naidoo
kai Juniper (1997) avépepav 6t 29,5% twv vV Tou
HUSG elogpxoviav otov didpbpio dioko g KIA. O
Zhang kai ouv. (1998) avépepav &t 10 52% Twv VWV
NG dvw KePahig mpoaguovtal otov kOvouAo, 10% otov
81apOplio dioko, 24% otov apBpikd BuAako kar 14% oty
npdobia mpdoguon tou diokou.

Mia mpdopatn perétn twv Kilic kar ouv. (2010) mepié-
ypaye T€0oePIC SIaPoPETIKoUG TUTTOUG TTPOOQUONG TwY
kepalwv tou EMM. 2tov mo cuxvd timo mpdopuaong, N
dvw Ke@ah Mpoogudtav oto oUpmAeypa Siokou-Buld-
KOU Kal oTov KOVOUAO Kal N KATw Ke@AN mpoogudtav
otov KOvOUAo (36.7%). Ztov Seltepo o, n dvw Kepa-
M mpoogudtav oto oUumieypa diokou-Ouidkou kai n
KdTw Ke@aAr TTooopuATav atov KOVOUAO. 2ToV TPfto TU-
10 Kal o1 SU0 KEPAAEG TIpoo@UovVTav oTov KOVOUAO. [e-
pléypayav Kar évav TETtapto o mpdopuong, 4mou n
dvw Ke@ah| TIPooUATav oTo oUpTAeypa Siokou-apBpi-
KoU BUAdKOU Kal N KATw KEQAAr] TTPOOEUATAV OTOV KOV-
Suho Kkar oto oUpmAeypa autd. Autdg o TETapTog TUMog
nieptypdenke emiong amd toug Naohara (1989) kai Fujita
kai ouv. (2001).

Mia mapdpola avatopikr] PeAétn mpaypatomolrBnke oto
Epyaotripio Avatopikiig tng latpikrg 2xohdg EKTA pe
oKoTo va digpeuvnBel n akPIBrG QvaTopIKr) OXEon TG Ka-
TAPUONG TG Avw KEPAA]G Tou €Ew TIEepUYOEIdoUG PUGG
pe To oUumieypa SidpBpiou diokou-kovdurou tng KIA
(B 3/4). To uAiké TG peAétng TepieAdpBave 36 KIA amd
I8 mwuata evnAikwy, 8 appévwv kar 10 Bniéwv. Eyive
HaKPOOKOTTIKA KAl pikpookoTik e&€taan, pe tn) BoriBeia
OTEPEOTKOTTIKOU HIKpookoTTiou. H pdaopuon g dvw ke-
@aNig tou ETMM katnyopiomoirfnke oe Tpeig SIapopeTi-
KoUg TUTTouG. 2Tov TUTo | TapatnprBnke MPGoEUON TG
dvw kepahig EMM otov kévduho kar oto oUpmieypa
S1dpBpiou diokou — apBpikol Buidkou (55.5% twv Tepl-
TMWOEWV). TO TUANA TWV VGOV TIOU TTPOCPUOVIAV OTO
oUpnheypa diokou-Buldkou oe axéon Pe TV Avw KEPaN
Tou EMM, umoloyi¢dtav pakpookorikd va eival pia ava-
Aovia éva mipog mévte (1/5). Stov tmo Il mapatnperionke

Eix. 3: Avatopikr mapackeur] tou EMM otnv apiotepr] meupd tou
mpoowrou. (AK: dvw kepadr, KK: kétw kepahr, A: Aimog, KIA:
Kpotapoyvadikr didpbpwaon).

Fig. 3: The LPM on the left side. (AK: superior head, KK: inferior
head, A: Fat, KI'A: temporomandibular joint).

Eix. 4: The LPM and the TM] on the left side. (AA: articular disc K:
mandibular condyle, AK: superior head, KK: inferior head, KKI:
ramus of the mandible N: lingual nerve). The mandible has been
sectioned just anterior to the angle of the mandible and at the
coronoid process.

Fig. 4: Avatopikr) mapaokeur] Tou EMM kai g KI'A otnv apiotepn
mheupd tou mpoowtou. (AA: SidpBpiog diokog, K: kdvduhog Kdtw
yvdBou, AK: dvw kepadr EMM, KK kdtw kepahd EMM, KK
KAGS0G kdtw yvdBou, IN: yAwooikd velpo). Exel yivel topr tng
Kdtw yvdbou mpdaobia g ywviag g yvabou kabwg Kkai g
KOPWVOEIBOUG amdpuonG.

et al. 1988, Schmolke, 1994, Naidoo, 1996, Naidoo and
Juniper, 1997, Usui et al. 2008, Akar et al. 2009, Mat-
sunaga et al. 2009). Finally, despite the fact that the me-
dial part of the articular disc takes the form of a concen-
tration in the tendon of the LPM superior head, some
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TipdopUoN TG dvw Kepahic EMM atov kévouho (27.8%
TV TePMWoewV). 2tov turo Il n mpdoguon tng dvw ke-
@aNg tou EMM rArtav pévo oto didpbpio dioko (16.7%
TV TEPIMoewV) (Antonopoulou kar ouv. 201 3).

2YZHTHZH

Ol iepIo0TEPEG AVATOUIKEG HENETEG @aivetal va adu-
vatoulv va CUP@WVACOUY OXETIKA pE TNV @UoN TG TPd-
opuong Tou ENMM. HAektpopuoypagikég épeuveg €xouv
nipoomabrjoel va meplypdyouv ) Aertoupyia tou EMNM
Katd n didpKeia Twv KIVAoEWY NG KAtw yvdbou, ald
Ol TTEPIoOATEPEG AMd AUTEG €XOUV amoTUxel va Tiepiypd-
Youv avapevépeva oupmnepdopata, Aoyw peBodoloyi-
KOV oQaAudtwy, Tou oxetiCovtal pe SUOKOAEG otnv
akpIfr kataypaer] g Aertoupyiag tou EMM. 2dpewva
HE TTANPOYOPIEG TTOU TIPOEPXOVTAl amo TNV HEAETN NG
NAEKTPOHUOYPAPIKAG SpaotnEISTNTAg Tou 5w TTepU-
yoeIboUG pudG of SUo KEPAAEG Tou HUGG €xouV ek dia-
HETPOU BIaQOPETIKT Aeitoupyia dtav ouoTIvVIal. 2UyKe-
KpIéva, ol SUo KEQYAAEG aro TIG OTToleG amoteAeftal o
Er'M, éxouv avtiotpopn Aertoupyia. H dvw kepahr| dpa-
otnplormoleftal, Jadf e Toug avaoTiivIeG TNV KAtw yvdbo
pUeG, katd T SIdPKeIa KAEIOIIATOG TOU OTOHATOC, KaBwg
€MMIoNG KaTd TNV TPOG Ta Tow Kivnon Kai Twv opdTIAEU-
pPWV KIVACEWV TNG Kdtw yvdBou. H kdtw kepalr tou
ElMM Spaotnplomoleitar padi e Toug Kataomwvies Ty
Kkdtw yvabo puieg téoo Katd tn didpkeid TG mMPooAoOn-
ong, oo kai kata tnv didpkeia g S1dvoiEng kai twv
ETEPOMAEUPWV KIVAOEWV TNG KATw yvdbou (Grant, 1973,
Mc Namara, 1973, Lipke kai ouv. 1977, Juniper, 1983,
Mahan kai cuv. 1983, Gibbs kar ouv. 1984). And €peuveg
miou SiegrixBnoav otn dexaetia tou 80 mpokurter dui ol
dUo poipeg dpaatnpiomololval AviaywvioTikd e avi-
OTPO®N €VEPYOTIONON. 2UYKEKPIYEVA N KATw Hoipa
evepyotoleital katd Tnv Kkatdomaon, evw n dvw poipa
EVEPYOTTOIETAl KATd TNV avdoTiacn, emMTEEMOVTAg TV
eheyxodpevn kivnon Tou KovoUAou Kar otabepotolwvtag
0 &ioko Katd to KAgioIo Tou otdpatog (Mahan kai ouv.
1983, Wood kai ouv. 1986, Widmer, 1987).

O oUyxpoveg tdoeig TG PiPNoypagpiag oxetkd de TV
Aertoupyia tou EMM tomobetolv ) dpaotnpidtntd tou
o€ éva eupUTePO TIACIOIO OTO OTToI0 PECW TNG SIAPOPETI-
KAG Spdong Toug Katd TG KIVAoEIG TNG Kdtw yvdbou, ol
dUo poipeg Tou £Ew TTepuyoeIdols PUSG cuvepydlovtal
yia Tov é\eyxo kai T otabeporroinon g Béong Tou kov-
SUhou apevdg Katd v TPog Ta Tow kivnon Tou Péoa
otV YAnvoeidr] améeuon Kai APeTéPOou Katd TV TIPOOA-
06non ¢ kdww yvdBou (Phanachet kai Murray, 2000). >u-
VETIWG Ol TTIO TIPOOQPATEG TATEIG TNG £PEUVAG TOTTOOETOUV
™ Spdon tou ENNMM oe éva medio diapopetiké apou méov
Bewpeftal du mpdkertal TePIoodTEPO Yia éva «oUoTtnua
HUIK@V IVOV» TTou TIapd To 6T ouciaoTtikd Spouv wG évag
UG, KaTavépouV TNV OpactnpIdtntd Toug avdhoya e To
€pyo Tou €xouv va emtedéoouy (Murray kai ouv. 2007).
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only muscle fibres have been described as inserting di-
rectly into the disc (Manfredini, 2009).

Other anatomical studies report that the superior head
of the LPM inserts into the codyle, without any direct in-
sertion of muscle fibres into the articular disc (Pinkert
1984, Wilkinson 1988, Wilkinson and Chan 1989, Christo
et al. 2005). Wilkinson (1988) reported that a small in-
sertion — the upper part, which corresponds to 20% of
the muscle —terminated under the foot of the disc. These
blended with the anterior ligament and run posteriorly to
gain insertion into the condyle. These muscle fibres did
not run through the capsule or insert into the body of
the arthritic disc. Wilkinson and Chan (1989) also re-
ported that no muscle fibres where found to run through
the articular capsule or insert into the body of the articular
disc. Moreover, Christo et al. (2005) concluded that they
did not observe any actual insertion of the superior head
of the LPM into the articular disc.

Most studies do not mention the percentage of muscle
fibres that insert into the articular disc. Naohara (1989)
found that this insertion is 3mm? which corresponds to
30% of the LPM superior head, and 3% of the entire
LPM. Wilkinson (1988) reported that approximately 20%
of the muscle fibres of the superior head inserted into
the articular disc. Naidoo and Juniper (1997) reported
that 29.5% of the muscle’s fibres inserted into the TM|
articular disc. Zhang et al. (1998) reported that 52% of
the superior head fibres inserted into the condyle, 10%
into the articular disc, 24% into the articular capsule, and
[4% into the anterior attachment of the disc.

A recent study by Kilic et al. (2010) described four dif-
ferent types of attachment of the LPM heads. In the most
common attachment type, the superior head inserts into
the disc-capsule complex and the condyle, and the infe-
rior head inserted into the condyle (36.7%). In the sec-
ond type, the superior head inserted into the disc-cap-
sule complex, while the inferior head inserted into the
condyle. In the third type, both heads inserted into the
condyle. They also described a fourth type of attachment,
in which the superior head inserted into the disc-capsule
complex, and the inferior head into the condyle and
complex. This fourth type has also been described by
Naohara (1989) and Fujita et al. (2001).

A similar anatomical study was carried out at the De-
partment of Anatomy of the National and Kapodistrian
University of Athens (Greece), in order to investigate the
exact anatomical relation of the insertion of the LPM su-
perior head to the disc-condyle complex of the TM] (Fig
34). The material of this study included 36 TM]s that has
been obtained from 18 adult cadavers, 8 males and 10
females. A macroscopic and microscopic examination
was completed under a dissecting microscope. Three dif-
ferent types of LPM superior head attachment were
identified. In type |, the LPM superior head inserted into
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O EMM eivar Aertoupyikd etepoyevrc, yeyovog Tou eri-
BeBaiwvetar amd tnv Unapén mepIoXv Kal deopidwv
mou Ba propoloav va dpactnpliomololvtal EMAEKTIKE
TIPOKeIEVOU va Trapdyouv edIkéG kivAoelg (Murray kal
ouv. 1999). Znv mpaypatikdtnta, mapdlo mou n Asl-
TOUPYIKT| TOU ETEPOYEVEIQ UTTOPE! Va ETITOEMEN TNV EKAE-
KTIKr) Spa0TnEIoToinon TWV VWV TTOU CUVOEOVTal e TOV
Sioko xwpic va mpokaheitar kivon oAdKANpou Tou oup-
TIAEyaTog SioKkou-KovOUAOU TIPOG Ta ePMPOG, HEAETEG
o€ avatopikd mapaokeudopata éxouv Oeitel dti n da-
KTUAIKA €AEN TG dvw Ke@ahig TTOOKAAE pia TTpog Ta ep-
TIPOG PETAKivon 0AGKANPOU TOU OUPTAEYHATog KovOU-
Aou - 81dpBpiou diokou (Widmalm kai ouv. 1987, Wilkin-
son, 1988, Christo kai ouv. 2005, Manfredini, 2009). To
id10 mMapatnerBnke kai og Pia MEAoEAtn PEAETN, o OAa
1a deiypata pe tn diapopd &t oG TEPTTIWOEIG TTPO-
opuong tinou Il (mpdoguon oAdkAENG TG dvw Kepa-
Mg Tou ElMM oto oupmheypa diokou-apBpikoly Buid-
Kou) n kivnon tou diokou Atav Afyo o ep@aviq oe oxé-
on pe tov kévduAo (Antonopoulou kar ouv. 2013).

O EMM Bewpeftal ouxvd éu eival umelBuvog via tv
mpdabia petatdmon tou didpBpiou diokou (Murray kai
ouv. 2001). H mpdoBia petatdmon tou diokou eivar pia
ouxvry katdotaon. [oAég umobéaoeic éxouv mpotabel
oto apehBdv oe pia mpoomdBeia va e€nynBel n mabo-
YEVEIQ TNG PETatdmong Tou fokou, Kai TToAMol Hop@o-
Aoyikol mapdyovteg eixav BewpnOel umaftior wg mbavol
Tiapdyovieg kivouvou. ZUdewva de v BiAioypagia, o
PONOG TWV HOPPOAOYIKWY XAPAKINPEIOTKWV (S1aTapaxeg
oUyKAEIoNG Kal khion tou mpdoBiou apBpikol @Upatoc)
Kal TwV AEITOUPYIKWV TTapaydviwy (Urepdpaoctnplidtnta
tou ElMM) qaivetal va eival hydtepo onpavtikol and ot
efxav urtoteBel oto mapeA8dv (Manfredini, 2009).

O1 Carpentier kai ouv. (1988), twv omoiwv ta eupripgata
OUTTITTTOUV PE TA EUPAKATA QUTWY TIou Bprikav ot n K-
pla MpdoeUoN NG KATdeuong TG Avw KeEPAAig Tou
EMM  eivar otov kévdulo kar Oxi otov didbpio dioko,
AapBdvovtag umdyiv Kar TNy avatopikr opydvwan Tng
dvw ke@ahic Tou EMM, katéAn&av oto ot n e&rynon
oUpewva e tyv omoia n mpdabia petatdmon tou didp-
Biou diokou ogeiletal amokAeloTiIkd o€ PIa CUOTIACTIKN
Spaatnpidtnta tou pudg, dev eivar mbavry. Qotdoo, ol
Wongwatana kai ouv. (1994) avépepav mwg epdoov kal
dMol Tiapdyovteg, Omwe TX. TPalpd, PIopEl va TpoKa-
Aéoouv v Tipdobia petatdmon tou didpbpiou diokovy,
N dvw kepahrj tou EMM uropef va diatnproel tnv peta-
témon autr) POvo otny TEPATTwon KAtd tny oroia mpo-
opuUetal dyeoa otov didBpio dioko. 2TIG TIEPITIWOEIG
EMOPEVWG KATA TIG OTTofeg UMTdpXel QualohoyiKkr SieuBE-
Tnon tou didpBpiou diokou kai TG KOVOUAIKAG TTpdo@u-
onG NG dvw ke@ahric tou EMM, o pug autdg dev pumopel
va mai&el onpaviikd pdAo otny mpdaobia Hetatdrmon tou
S1dBpiou diokou yiati n mpdoguon tou didpBpiou oi-
OKOU OTOV £€0w Kal €€w TTOAO ToU KOVOUAOU NG KATW

Avtwvoroudou M. kar ouv./Antonopoulou M. et al.

the condyle and disc-capsule complex (55.5 % of the
cases). The ratio between the amount of fibres inserting
into the disc-capsule complex and the LPM superior
head was macroscopically found to be one-to-five (1:5).
In type Il, the LPM superior head inserted into the
condyle (27.8% of the cases). In type Ill, the LPM superior
head inserted purely into the disc-capsule complex
(16.7% of the case) (Antonopoulou et al. 2013).

DISCUSSION

Most anatomical studies seem to disagree on the nature
of LPM attachment. Electromyographic studies (EMG)
have attempted to describe the function of the LPM
during mandibular movements but most of them fail to
demonstrate predictable conclusions, due to metholog-
ical errors, related to the difficulties to precisely record
the function of the LPM with EMG. Accordingly, the re-
sults of the EMG studies of the LPM function, demon-
strate that the two heads of the muscle have a diamet-
rically opposed function when contracted. It seems that
the the two heads of the LPM, which probably act con-
centrically have a reciprocal pattern of activity. During
closing of the mouth, mandibular retrusion and during
laterotrusion, in collaboration with the elevator muscles
of the mandible, the superior head of the LPM is acti-
vated. The inferior head of the LPM is activated, to-
gether with the mandibular depressor muscles, during
mandibular opening and protrusion, and during con-
tralateral jaw movements (Grant, 1973, Mc Namara,
1973, Lipke et al. 1977, Juniper, 1983, Mahan et al. 1983,
Gibbs et al. 1984).

According to studies that were conducted in the 1980s,
the two bellies of the muscle act antagonistically, with re-
ciprocal innervation. The inferior belly of the LPM is ac-
tivated during depression, while the superior belly is ac-
tivated during elevation, enabling the controlled move-
ment of the condyle and stabilising the disc during mouth
closing (Mahan et al. 1983, Wood et al. 1986, Widmer
1987). Nowadays, it is believed that through the different
roles that they play in mandibular movement, the two
bellies of the LPM collaborate in order to control and
stabilize the position of the condyle within the glenoid
process, during the contralateral mandibular movement,
as well as during mandibular protrusion (Phanachet and
Murray, 2000). Thus, the recent research trends under-
stand LPM activity in different terms. The LPM is rather
regarded as a “system of fibres” that essentially acts as
one muscle, distributing their activity depending on the
task that needs to be performed (Murray et at. 2007).
The recent literature on the function of the LPM tends
to conclude that it is heterogeneous as certain areas or
subpopulations of fibres can be activated selectively in
order to produce specific movements (Murray et al.
1999). In reality, even though this functional heterogene-
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yvdBou emtpémel otov didpBplo dioko va Kiveital eheu-
Bepa padi pe Tov kKdvOUAo. Autr| n kivnon Tou kovOUAou
kal Tou SioKou PIMoPOoUV va UTTEPVIKAoOUY TNV €AEN g
dvw ke@alic Tou EMM touldxiotov otig TepITTeoElg
Tiou diatnpeital n guoioAoyikr TPdouUan tou didpBpiou
diokou (Manfredini, 2009).

Kdmolol cuyypageic umootnpiCouv &t ol e0WTePIKES dia-
tapaxég tnG KI'A eival anotéheopa unepdpactnpidtntag
f umodpaotnEIdTNTag, eMIMoUg cuvtoviopou peta&u
Twv 800 KePaAWV Tou pudc, kai/fy piag Siatapaxrg otov
(QUOIONOYIKO POAO ToU HUOG OToV EAeyx0 TG otabepo-
moinong g KI'A (Scapino kar Mills, 1997, Okeson, 1998,
Hiraba kai ouv. 2000, Murray kar ouv. 2001). >e BiBAio-
YPAPIKEG avapopEG Kataypdpetal 6T Oev UTIdPXel KA
EMOTNHOVIKN TeKpnPiwon Ot ol €6w TTtepuyoEeIdElG PUEG
Twv aoBevav pe Kpavioyvabikég Siatapaxég eivar Ael-
Toupyikd diatapaypévol. O pdhog tou EMNMM otn puoio-
Aoyikr Aertoupyia Tou 212 kail otig kpavioyvabikeg dia-
TAPAXEG TTAPAPEVET QVTIQATIKOG KAl XPEIGLETAl EMAVEKTI-
pnon (Murray kai ouv. 2004, 2007).

AMEG PENETEC O OTTOIEG EKTIUNOAV T OXECN PETAEU Tou
Tnou mpdopuong Tou EMM kai twv kpotapoyvabikwv
SIaTapaxwv TTou OXeTICoVIal e ECWTEPIKEG SIATAPAXES
¢ KI'A, Paciotnkav og mapatneEroei§ Payvnukwy To-
poypaginv (MRI). 2uykekpipéva, ol Taskaya-Yilmaz kai
ouv. (2005) oupmépavav &t oTg TEPITIWOEIG KATtd TG
orofeg n dvw kepahr| tou EMNM mpooguietar pévo otov
S1dpBpio dioko, eival o elkoAo va TmpokAnBel pdobia
petatdmon tou didpBpiou diokou. Or idior cuyypapeic
ToviCouv ot auth) n katdotaon eival mbavdv va mepio-
pioel kal Tv Aertoupyia tou pudg, yeyovdg Tou pmopel
va TipokaAéoel kar atpogia. Téhog, dev mapatneriBnke
otatotkd onpavukr diagopd, Yetagy Tou tumou mpd-
O(UONG TOU PUOG Kal TNG Tapouasiag | tng amouaciag
mpoobiag petatdmong tou didpBpiou diokou Tapd To
&1 mapatnerBnke otatiotikd onpavtiky diagopd petatl
Tou TUmou NG MPAGEPUONG ToU HUdG KAl TNG TTapousiag
puikic atpopiag kar puikiig ekpuhiong. Or Mazza kai ouv.
(2009), mou ékavav pia peAéTn Tapdpold e Ty TTpo-
nyoupevn, cupmépavav ot dtav n dvw kepahr tou EMM
npoogudtay pévo otov didpbpio dioko, n mbavétnta
va ouvutidpxel Tautdxpova mpdabia petatdmon tou
81dBpiou diokou xwpic emavagopd Atav peyahitepn.
MdAiota og autr) ™ gehétn umootnpiCetar n droyn T
OTIG TTEPITITCEIG TIOU UTTdpXel autdg O TUTIOG TTROOQU-
ong, N MESYVWoN yia pakpoxpdvia PeAtiwon tng mado-
Aoyiag tou diapBpiou diokou eivar apvnikr kai o EMNM
propel va éxel cuppetoxr kal va cupBdMer otnv mmpod-
obia petatdmon tou didbpiou diokou. Qotdoo, undp-
XOUV Kal PeAéteg Tou Sev emPBePaidvouv autd ta eupn-
pata énwg autr) Twv Degrin kai ouv. (201 1) mou oxe-
Siaoav pia pehétn pe okorod va mpoadiopicouy Tov -
Kpatéotepo TUTTo Tpdouaong tou EMM ato olpmieypa
diokou-kovoUhou, Kal va epeuvioouy edv autor o TUTol
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ity may enable the selective activation of the fibres that
are connected to the disc without affecting the entire
disc-condyle complex by pulling the disk forward,
anatomical studies in autoptic specimens have shown
that during the manual pulling (traction) of the superior
head of the LPM may cause the entire disc-condyle com-
plex forward shift (Widmalm et al. 1987, Wilkinson,
1988, Christo et al. 2005, Manfredini, 2009). The same
observation was reported in all the samples of specimens
in a recent study, with the exception in type Il attach-
ments (attachment of the entire superior LPM head to
the disc- capsule complex), in which the movement of
the disc was slightly less visible than that of the condyle
(Antonopoulou et al. 2013).

Anterior disc displacement is a common condition and
the LPM is often considered to be responsible for the
anterior displacement of the articular disc (Murray et al.
2001). Several assumptions have been made in an effort
to understand the pathogenesis of anterior disc displace-
ment, and many morphological factors have been hy-
pothesised as potential risk factors. According to the lit-
erature, the role of morphological factors as abnormali-
ties in occlusion, occlusal disorders and the angulation of
the temporal articular tubercle, well as functional factors
(LPM hyperactivity) is less significant than previously as-
sumed (Manfredini, 2009).

Carpentier et al. (1988) agree with those who found that
the main insertions of the LPM superior head are into
the condyle, and not into the disc. Considering this
anatomic organisation of the LPM superior head, they
conclude that the explanation of anterior disc displace-
ment due to a spastic activity of this muscle alone is not
probable. However, Wongwatana et al. (1994) reported
that since other factors - e.g. trauma - can lead to disc
displacement, the LPM superior head can maintain disc
displacement only when it inserts directly into the disc.
In cases of normal disc arrangement and condylar attach-
ment of the superior head, the muscle cannot play a sig-
nificant role in anterior disc displacement because disc
attachment at the medial and lateral poles of the
mandibular condyle allows the disc to move freely with
the condyle. This combined movement of the condyle
with the disc may overcome the activity from the supe-
rior head of the LPM, at least when the attachment to
the disc remains normal (Manfredini, 2009).

Some authors believe that internal TM] disorders result
from hyperactivity, hypoactivity or lack of coordination
between the two heads of the LPM and/or a disorder in
the muscle’s ability to help stabilise the TMJ (Scapino and
Mills, 1997, Okeson, 1998, Hiraba et al. 2000, Murray et
al. 2001). According to some researchers, the theory that
the LPM's of patients with TMD are functionally dis-
turbed is not well-established in scientific terms. The role
of the LPM in the normal function of the SS, or reversely
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TPAoEUONG CUVOEoVTal e EUPHHATA ECWTEPIKWV OId-
Tapaxwv Kai duoAertoupyiag tng KI'A oty payvnukr to-
poypapia. H peAétn autr dev Bprike otatiotikd onpav-
KK S1apopd petall autwV Twv TAPAPETPWY.

H unepdpactnpidtnta tou ENMM efvar éva onpavtiké
mpoPApa otig diatapaxég g KIA. Mia amé tg mo
npdogateg peBddoug Bepareiag yia TNV avupeETOMON
évtovou BaBpou clicking tng KI'A mou oxetiCetal pe mpod-
o6ia petatdmon tou diokou, eival ol evéoelg aMavto-
to&ivng tumou A (botulinum toxin, BTX-A) otov EMM
(Bakke Kar ouv. 2005, Yoshida kar Lizuka, 2006).
MapdAo mou o akpIPrG pnxaviopdg dpdong g alMav-
TKAG To&ivng dev eival ywwatdg, autr) n Oepareia paive-
Tal va eAattwvel T SpdotnEIGTNTA Tou PUdG, va PEATIO-
Vel TN ox€an KovoUuhou-81dpBpiou diokou-yAivng Kkai va
mepiopiCel o clicking (Bakke kai ouv. 2005, Yoshida and
Lizuka, 2006, Majid, 2010). H yvion twv avatopikav ma-
paMaywv Ba pmopouoe va gavel xprain otoug KAvi-
KoUg yId TNV e@dppovr TG aMavtotogivng otov EMM,
eOCOV TTEMEl VA e@ApPHSLeTal TTPOOEKTIKA ata emBu-
pntd avatopikd onpeia. 2e mepimwon Bepameutikig
arnotuxiag tétolwv pebddwv n artia Ba pmopouoe va
KoUBetal oty Pdo@uan oAdkANENG NG dvw KEQAarq
tou EMMM oto oUumnieypa diokou-apBpikol Buidkovu.

2YMIMEPAXMATA

O1 anéyeig oxetikd e tv dpdon Kai Ty Aeitoupyia tou
EMMM &npioupyouv Bol eikdva oxetikd pe To Babpd kai
TOV TPOTIO {E TOV OTI0I0 UTToPEl va epmAéketal otnv duo-
Aertoupyia g KI'A. Or khvikof mpénel va AapfBdvouv
uTtéyn toug v mlavdtnTa avatopikig Taparayrg
nipdoguong tou EMM otnv KI'A, mou pmopel va odnyn-
o€l 0g SUOAEITOUPYIa TNG. ZUVEIpHIKA N Uriapgn piag té-
Tolag mapaMayrig Ba mpéner va digpeuvdtal amd Toug
Bepdmovteg otoug aoBeveic pe mpoBApata oty KI'A
Kal va avupetwiCetal avaldywd. ‘Etol o khvikol pro-
pOUV va XPNOIHOTIOINCOUV TIPOANTTTIKEG BePATTEUTIKEG
peBddouc otoug aoBeveig mou xapaktnpifovtar wg ugn-
Aou kivbUvou, yiati n mfpng katavénon tng artonabo-
YEVEONG TNG peTaTomong Tou diokou Sev €xel akdua eri-
TeuxBel. Zupmepaopatkd, ol Khivikol 6a mpgmel va Aap-
Bdvouv urm Syiv Toug auty v Bewpnon dtav Bepa-
Tievouv aoBevelG pe KOOTAPoyvabikég dIaTapaxec.

Avtwvoroudou M. kar ouv./Antonopoulou M. et al.

in TMD, remains controversial and needs re-evaluation
(Murray et al. 2004, 2007).

Other studies assessed the relationship between the type
of LPM attachment and TMD’s associated with intemal
TMJ derangement, on the basis of MRI observations.
Taskaya-Yilmaz et al. (2005) reported that when the
LPM superior head inserts only into the disc, it is easier
for the disc to be displaced anteriorly. They stress that
this condition is also likely to restrict the muscle’s func-
tion, which may also cause atrophy. Finally, no statistically
significant difference was observed between the type of
muscle attachment and the presence or absence of an-
terior disc displacement, despite the fact that there was
a statistically significant difference between the type of
muscle attachment and the presence of muscle atrophy
or muscle degeneration. In a similar study, Mazza et al.
(2009) concluded that when the superior head of the
LPM was inserted into the disc, the possibility of anterior
disc dislocation without reduction was higher. Moreover,
this study argues that, in this particular type of attach-
ment, there is a negative prognostic value for a long-term
improvement of disc pathology and that the LPM may
contribute to anterior disc dislocation.

However, other studies do not confirm these findings.
Forinstance, Degrin et al. (201 I') designed a study aiming
to identify the most common type of LPM attachment
to the disc-condyle complex and investigated whether
the different types of attachment are associated with any
findings of intemal derangement and dysfunction of the
TM]J using an MRl scan. This study does not demonstrate
any statistically significant difference between those pa-
rameters.

The LPM hyperactivity is a major concem in patients with
TM]J dysfunction. Among the most recent treatment
methods for severe TM| clicking associated with anterior
disc displacement is the injection of botulinum toxin A
(BTX-A) into the LPM (Bakke et al. 2005, Yoshida and
Lizuka, 2006).

Although the exact mechanism of action is unknown,
this treatment method appears to reduce the activity of
the LPM, improve the condyle-disc-fossa relationship
and eliminate clicking (Bakke et al. 2005, Yoshida and
Lizuka, 2006, Majid, 2010). The clinician should be al-
ways aware of the LPM anatomical variations when using
the application of botulinum toxin to this muscle, as this
substance needs to be applied very carefully to the de-
sired anatomical sites. Any failure of such treatment
methods could be attributed to the solid form of the
attachment between the LPM superior head to the disc-
capsule complex.

CONCLUSIONS

Clinical practitioners need to take into account the
anatomical variation of the attachment of the LPM to
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Mandibular metastasis of a papillary thyroid carcinoma,
tall cell variant. Case report and review of the literature

Kimberly PINGEL, Eleni-Marina KALOGIROU, loannis G. KOUTLAS, Konstantinos I. TOSIOS

Division of Oral and Maxillofacial Surgery and Division of Oral and Maxillofacial Pathology (Director: JA Swift), School of Den-
tistry, University of Minnesota, Minneapolis, MN, USA and Department of Oral Pathology (Head: Professor A. Sklavounou),

Dental School, University of Athens, Greece.

MEPIAHWH: MapouoidCetar acuvriBng mepimwon dvdpa
76 etwv pe 10topikd Bnhwdoug Bupeoeidikol KapkIvw-
Hatog, TUTou uPnAwv kuttdpwy, Trou mpooiABe pe ava-
duvn kar aipoppayikr d1dyKwon dnmw Tou KAtw Seltepou
yop®iou, n omoia apxikd BewpriOnke @Aeypovr Tepio-
dovtikrg 1) odovtikrg artooyiag. O aktvoloyikog ENey-
XOG amokdAuYe povéxwpn aktivodiadyaon otny apiote-
pr omiaBia kdtw yvdbo Kkai to omvBnpoypdenua ooty
pe padievepyd 10810 (1131) édeike Bepud onpeia evbeiku-
K& BupeoeldikAG petdotaong otny aplotepr| KATw yvado,
TIC TMAEUPEG Kal TNV aplotepr| kKAelda. H 1otoloyikr| e&¢-
Taon €5ei&e petdotaon BnAwdoug Bupeoeldikol kapki-
v@patog, imou uPnAwv kuttdpwv. O acBeviig umoPAr-
Bnke oe akuvoBepareia, aMd || prveg apydtepa, me-
pimou 8 xpdvia petd tnv apxikr| didyvwon tou Bupeoel-
SIkoU KapKIVOHATOG, KAtéAnge amé tn véoo. 2Uueuva
e avaokdmmon g ayyAdewvng BiBAioypagiag amd to
1965 €wg 1o AeképBpio Tou 2012 éxouv dnpooieutel 59
TIEQTTIOCEIG peTdotaons BupeoeldIKoU KAPKIVOHPATOG
ot otopatoyvadikr TepIoXr, aTig omoieg TPoadlopiCe-
Tal n evOOCTOPATIKY eVTATION TNG HETAoTAonG Kai urdp-
xel lotohoyikr| empPeBaiwon).

AEZEIZ KAEIAIA: kétw yvdBog, petdotaon otéuatog, Ou-
peoeldng adévag, Onhwdeg Bupeoeldikd kapkivwua

SUMMARY: We present the unusual case of a 76-year-
old man with a history of tall cell variant of papillary thy-
roid carcinoma, presenting with a painless and easily
bleeding swelling posterior to the second mandibular
molar tooth, initially considered as a periodontal or tooth
infection. Radiographic examination revealed a unilocular
radiolucency in the left posterior mandible and I'*' bone
scan showed hot spots suggestive of a thyroid metastatic
carcinoma to the posterior left mandible, the ribs and
the left clavicle. Microscopic examination showed
metastatic tall cell variant of papillary thyroid carcinoma.
The patient was given radiation treatment, but ||
months later, approximately 8 years after the initial diag-
nosis of thyroid carcinoma, he died of his disease. A Med-
line search of the English literature from 1965 to Decem-
ber 2012 yielded 59 cases of metastatic thyroid carci-
noma to the oral cavity and jaws, where the oral site of
metastasis was specified and there was histologic confir-
mation.

KEY WORDS: mandible; oral metastasis; thyroid gland;
papillary thyroid carcinoma
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EIZAIQrH

O petaotdoeig kakorjfwy VEOTIAACUATWY Ot OTOPATOo-
yvabiki xwpa eivar omdvieg kal avtiotoxolv oto [-8%
Twv KakonBwv dykwv autig tng mepioxnig (Hefer kar ouv.
1998). >2uvriBwg mpoofdMouy tnv kdtw yvdBo, pe Tpo-
Tiunon otnv TePIOXT| YOU@IwY Kal TTPOYOU®iwy, eV N
evtémon ota paiakd poépia eivar e€aipetikd omdvia
(Buchner kai Ramon, 1967, Bhaskar, 1971, Hirshberg kai
Buchner, 1995, Anil kai ouv. 1999, Bodner kai ouv. 2006,
Kaveri kai ouv. 2007, Antunes kar Antunes, 2008, Araki
kar ouv. 2008, Algahtani kar ouv. 2009, Ismail kai cuv.
2009). Or1 veUpoveg kai ol uactol anoteAolV TIG GUXVO-
TEPEG TIPWTOTIABEIC EOTIEC TWV PETAOTACEWY OTOUG EV-
dootopatikoug Pahakoug 10Toug Kar otig yvdboug, avti-
otoixa (Hirshberg kar ouv. 1994). H ootk didykwon,
Ta mabo)oyikd katdyuata, n medwen danwAeid Twv Sov-
Twv, n diatapaxr| otnv emovAwon petegaxktikol Tpalpa-
T0G, N TPaxnAikr Aeppadevitida, n emiotagn, n duogpayia,
n duorvola Kai o TPIoPAG fival Ta onpela Kar oUPTTTw-
pata mou ouvriBwe CUOXETICovTal PE TG HETAOTATIKES
BAGRec (Bhaskar, 1971, Hirshberg kai Buchner, 1995, Pi-
attelli kar ouv. 2000, Hirshberg kai ouv. 2008).

O1 petaotdoeig and 1a Kapkivwpata tou Bupeoeidol
aVTIMmEOoWTTEUOUY 10 4-6,5% TwV PETAoTdoEwY Ot OTo-
patoyvabiki xopa (Clausen kai Poulsen, 1963, Hirsh-
berg kai ouv. 1994, Erdag kai ouv. 1999). Avaokdrmon
NG ayyAooewvng PiBANioypagiag and to 1965 €wg to
2012 mpdobece 22 emmAéov TEPITIWOEIG OTIG 37 TIEPI-
TITWOEIG TTOU OUPTTEPIAAGBNKaV otnv PAoQEatn HEAETN
Twv Nikitakis kai ouv. (2012), pe tov ouvohikd apiBud
va avépxetal mhéov oe 59 mepiotatikd (I'ivakag 1).
[Napouacidletar aouvrong Tepimwon petaotatikou Bn-
Awdoug Bupeoeidikol KapKIvWHAatog, TUMoU UPNAWY KUT-
wdpwv, otnv kdtw yvdbo, To omolo eixe apxikd diayvw-
00el AavBaopéva wg pAeypovwdng BAGPN odovtikrg ai-
TioAoyiag, kai yivetar avaokdmmon TG oxetkng PipAio-

ypapiac.

MEPIFTPA®H MEPINTQXHZ

Avdpag 76 etwv mapamépugBnke otn 2Touatikr kai [va-
Bompoowikr) KAivikry Tou Noookopeiou Minneapolis
Veterans Administration yia «ouAtida rj odovtikr pAey-
povr» otnv omoBia kdtw yvabo. 2to mapehBov eixe
ameubuvBel oe kKhivikr) QPA yia «aipoppayia kai ofdnpay
Twv oUWV NG 1S1ag TepIoxrig, ald n Piogia amexkdhuye
«ualoloyikoug Treplodoviikoug 1otolcy. O aoBevrig
otov ormolo xopnynonke apo§ukiAivn amd tou otdua-
T0¢, aveérmuée emfyovn aipoppayia and ty meplox TG
Bloyiag. Aloonueiwtn oto atopikd Tou avapvnotikd
ritav n didyvwon BnAwdoug Bupeoeidikol KapKIvVPATOg,
Tmou uPnAwv kuttdpwy, To 2003, yia To oroio eixe uro-
BAnBel og ohikry BupeoeidexTopr, TEaxnAIKr ekokaer, Kai
moManioUg kikhoug padievepyou lwdiou. To 2008 ava-
TUXBnKav YETAoTAoEIG OTnV apIoTePr] UTTEPKAEIDIa TTE-

Pingel K. ar ouv./Pingel K. et al.

INTRODUCTION

Metastases to the oral cavity and the jaws are rare, ac-
counting for 1-8% of all malignant tumors of those areas
(Hefer et al. 1998). They usually involve the mandible,
with a predilection for the molar and premolar regions,
while soft tissue involvement is extremely rare (Buchner
and Ramon, 1967, Bhaskar, 1971, Hirshberg and Buch-
ner, 1995, Anil et al. 1999, Bodner et al. 2006, Kaveri et
al. 2007, Antunes and Antunes, 2008, Araki et al. 2008,
Algahtani et al. 2009, Ismail et al. 2009). The lungs and
breast are the primary sites giving more frequently
metastases to the oral soft tissue and the jaw, respec-
tively (Hirshberg et al. 1994). Bone enlargement, patho-
logic fracture, premature loss of teeth, failure of extrac-
tion sites to heal, cervical lymphadenopathy, epistaxis,
dysphagia, dyspnea, and trismus are signs and symptoms
usually associated with metastatic lesions (Bhaskar, 1971,
Hirshberg and Buchner, 1995, Piattelli et al. 2000, Hirsh-
berg et al. 2008).

Thyroid gland malignancies are reported to account for
4-6.5% of metastatic tumors to the oral cavity and the
jaws (Clausen and Poulsen, 1963, Hirshberg et al. 1994,
Erdag et al. 1999). A Medline search of the English liter-
ature from 1965 to 2012 added 22 more cases to the
37 cases recently reviewed by Nikitakis et al. (2012),
bringing the total number to 59 cases (Table ).

We report an unusual case of metastatic papillary thyroid
carcinoma of the tall cell variant to the posterior
mandible that was initially misinterpreted as a dental in-
flammatory lesion, and review the pertinent literature.

CASE REPORT

A 76 year-old male was referred to the Oral and Max-
illofacial Clinic at the Minneapolis Veterans Administra-
tion Hospital for “gingivitis or tooth infection” of the pos-
terior left mandible. He had been evaluated in an ENT
clinic for a chief complaint of “swollen and bleeding”
gums in the same area, but a biopsy revealed “normal
gingival tissue”. The patient who was prescribed amoxi-
cillin per os, developed persistent bleeding from the
biopsy site. His medical record was significant for tall cell
variant of papillary thyroid carcinoma diagnosed in 2003
that was treated by total thyroidectomy, neck dissection,
and muttiple courses of radioactive iodine. In 2008, he
developed metastases to the left supraclavicular region
and ribs, requiring debulcking of the supraclavicular
tumor that surrounded the carotid sheath. Medical his-
tory also included prostate cancer, hypertension, hyper-
lipidemia, gastroesophageal reflux disease, and cere-
brovascular accident. His medication included levothy-
roxine, calcium/vitamin D, ibuprofen, metoprolol, cloni-
dine, diltiazem, lovastatin, acetylsalicylic acid, as well as a
chlohexidine mouthrinse on a daily basis. He denied
smoking or alcohol consumption.
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Nivakag 1: ®UAo kat nAkia Twv acBevay, evidmion YeTdoTaong, IoToAoYIKOS TUMOG Kal TapakoAouBnaon otig 60 TepUTTOoElg
peTaotatikoU BupeoeldIKoU KAPKIVWOUATOG 0T OTOMATOYVABIKY TIEPLOXT], OUUTEQIAQUBAVOUEYNG TG apouloag TepmTwong.

Suyypagéag

Meyer kat Shklar, 1965
Soumar kat ouv. 1970
Mc Daniel kat ouv. 1971

Al-Ani, 1973
Ripp kat ouv. 1977
Stypulkowska kat ouv. 1979

Draper kat ouv. 1979
Nishimura kat cuv. 1982

Osguthorpe kalt Bratton, 1982
Tovi kat ouv. 1984
Parichatikanond kat cuv. 1984
Markitziu kat ouv. 1986

Kahn kat McCord, 1989
Whitaker kat ouv. 1993

Hefer kat cuv. 1998

Vural kat Hanna, 1998
Agarwal kat ouv. 1998

Anil kal ouv. 1999

Erdag kat ouv. 1999

Piattelli kat cuv. 2000
Thomas kat ouv. 2001
Bhansali kat ouv. 2003
Colella kat ouv. 2003
Ostrosky kat ouv. 2003
Bodner kat ouv. 2006

D’Silva kat ouv. 2006

Liu kat ouv. 2007
Tamiolakis kal ouv. 2007

Kaveri kat ouv. 2007
Antunes kat Antunes, 2008

Araki kal ouv. 2008
Algahtani kat ouv. 2009
Ismail kat ouv. 2009
Seoane kal ouv. 2009

Nishikawa kat ouv. 2010
Kumar kat ouv. 2010
Yokoe kat ouv. 2010
Chaturvedy kat ouv. 2010
Daley kat Darling, 2011
Kim kat ouv. 2011
Muttagi kat ouv. 2011

Shabestari kal ouv. 2012
Nikitakis kat ouv. 2012
Bhadage kai ouv. 2012
Mapouoa mepimTwon

®UAo*

r
r
r
r

JAVZ

3

HAikia(én)

Evrémion perdoTtaong

KdTw yvdbog
KATW yvdbog
KATw yvabog
KATW yvdbog
00td yvabwv
00Td YVabwyv
KdTw yvdbog
Kd&Tw yvébog
KATw yvdébog
Kd&Tw yvabogq
KATw yvabog
KdTw yvdbog
KdTtw yvadog
KATW yvdbogq
KATw yvabogq
KATW yvdbog
KATw yvabog, mapwtida
KdTw yvébog
YAWOoOQ, KATw Xehog
dvw yvdabog
KAtw yvébog
KdTw yvabogq
KATw yvabog
KATw yvdbog
oUAa dvaw yvdbou
oUAa Kdtw yvdaBou
Kdtw yvdabog, dvw yvabog
KATW yvdbog
KdATw yvébogq
KdTw yvabog
00Td yvabwyv
00Td yvabwv
00Td Yvdbwyv
KATw yvdbog
KdTw yvdbog
KATWw yvdbog
KATw yvabog
dvw yvdbog
KATw yvébogq
KdTw yvébog
KdTw yvabog
Kd&Tw yvabog
KATw yvabog
YAWooa
KdTw yvabog
KATw yvdbog
KdTw yvabog
KATW yvdbogq
dvw xelhog
oUAa Kdtw yvdaBou
KATw yvdbogq
KdTtw yvébog
KATw yvabog
K&Tw yvabogq
KATw yvdabog
Kd&Tw yvabogq
dvw yvdabog
Avw yvabog, tyuopelo avtpo
KATw yvabogq
KATW yvdbogq

loToAoyikGg TUmOG**

AA
A/A
FTC
FTC
NA
NA
FTC
NA
O/A
NA
FTC
FTC
FVPC
FTC
FTC
FTC
FVPC
FTC
FTC
FTC
FTC
FTC
FTC
FVPC
MTC
FTC
FVPC
PTC
FTC
Hurtle cell
A/A
NA
NA
FVPC
AA
PTC
FTC
PTC
FTC
FTC
FTC
FTC
FTC
PTC
PTC
poorly differentiated
FVPC
FTC
FTC
NA
FTC
FVPC
FVPC
FVPC
PTC
PTC
MTC
PTC
FTC
TCVPC

NapakoAoiOnon***

NA
A>N-36 urveg
ASN-48 urveg

NA

NA

NA

NA

areBiwoe
aneplwoe
areBiwoe

NA
ASN-4 prveg

emBlwoe pe vooo-54 urveg
AXN-36 prveq
areBiwoe

NA
A>N-18 urjveq

areBiwoe
emiBiwoe pe vooo -4 urveq
ASN-24 urveg

NA

NA

NA

enBlwoe pe vooo -30 prveg
ASN-48 urveg
AXN-60 pryveq

NA

NA

NA

areBiwoe

AA

NA

NA

A>N

NA

aneplwoe

NA

NA

NA

NA

NA

NA

NA

areBiwoe

aneBiwoe

aneplwoe
ASN-24 urveg
AXN-48 urveq

NA

NA
A>N-12 urjveq

NA

AA

NA

NA

NA

NA

enBlwoe pe vooo -24 urveg

NA

katéAn&e ard ) véoo- 11 urveg

*I'= yuvaika, A=davdpag, A/A= dev avagépetal, ** FTC= Bulakindeq Bupeoeldikd kapkivwpa (follicular thyroid carcinoma), PTC= BnAwdeg Bupeoetdikd kapkivwpa

(papillary thyroid carcinoma), MTC= pueAddeq Bupeoeldikd kapkivwua (medullary thyroid carcinoma), FVPC= BuAakiddng napariayr) BnAddoug Bupeoeldikol KapKIvKD-

parog (follicular variant of papillary thyroid carcinoma), TCVPC= BnAwdeq Bupeoeldikd kapkivwua pe maparayr) ugnAdv kuttdpwvy (tall cell variant of papillary thyroid
carcinoma), *** AXN= anouoia onue{wv véoou
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Table 1: Sex and age of patients, site of involvement, histological type and outcome in 60 cases of metastatic thyroid
carcinoma to the oral cavity and the jaws, including the present one.

Reference

Meyer and Shklar, 1965
Soumar et al 1970
Mc Daniel et al 1971

Al-Ani, 1973
Ripp et al 1977
Stypulkowska et al 1979

Draper et al 1979
Nishimura et al 1982

Osguthorpe and Bratton, 1982
Tovi et al 1984
Parichatikanond et al 1984
Markitziu et al 1986

Kahn and McCord, 1989
Whitaker et al 1993

Hefer et al 1998

Vural and Hanna, 1998
Agarwal et al 1998

Anil et al 1999

Erdag et al 1999

Piattelli et al 2000

Thomas et al 2001
Bhansali et al 2003

Colella et al 2003
Ostrosky et al 2003
Bodner et al 2006

D’Silva et al 2006

Liu et al 2007
Tamiolakis et al 2007

Kaveri et al 2007
Antunes and Antunes, 2008

Araki et al 2008
Algahtani et al 2009
Ismail et al 2009
Seoane et al 2009

Nishikawa et al 2010
Kumar et al 2010
Yokoe et al 2010
Chaturvedy et al 2010
Daley and Darling, 2011
Kim et al 2011

Muttagi et al 2011

Shabestari et al 2012
Nikitakis et al 2012
Bhadage et al 2012
Present case

Sex*

)\Z>Z—n‘n—nzz—n‘n—n‘n‘n—n‘n—nzz—n‘n—nzz‘n‘n—ng

i =< e W e i < e e e e e o e e e i =i

Age (years)

Site

mandible
mandible
mandible
mandible
jawbones
jawbones
mandible
mandible
mandible
mandible
mandible
mandible
mandible
mandible
mandible
mandible
mandible, parotid gland
mandible
tongue, lower lip
maxilla
mandible
mandible
mandible
mandible
maxillary gingiva
mandibular, gingiva
mandible, maxilla
mandible
mandible
mandible
jawbones
jawbones
jawbones
mandible
mandible
mandible
mandible
maxilla
mandible
mandible
mandible
mandible
mandible
tongue
mandible
mandible
mandible
mandible
upper lip
mandibular, gingiva
mandible
mandible
mandible
mandible
mandible
mandible
maxilla
maxilla, maxillary sinus
mandible
mandible

Histological type**

N/A
N/A
FTC
FTC
N/A
N/A
FTC
N/A
N/A
N/A
FTC
FTC
FVPC
FTC
FTC
FTC
FVPC
FTC
FTC
FTC
FTC
FTC
FTC
FVPC
MTC
FTC
FVPC
PTC
FTC
Hurtle cell
N/A
N/A
N/A
FVPC
N/A
RIIC
FTC
PTC
FTC
FTC
FTC
FTC
FTC
PITC
PTC
poorly differentiated
FVPC
FTC
FTC
N/A
FTC
FVPC
FVPC
FVPC
PTC
PTC
MTC
PIC
FTC
TCVPC

Outcome***

N/A
NED-36 months
NED-48 months

N/A

N/A

N/A

N/A

deceased
deceased
deceased

N/A
NED-4 months

alive with disease-54 months
NED-36 months
deceased

N/A
NED-18 months

deceased
alive with disease-4 months
NED-24 months

N/A

N/A

N/A

alive with disease-30 months
NED-48 months
NED-60 months

N/A

N/A

N/A

deceased

N/A

N/A

N/A

NED

N/A

deceased

N/A

N/A

N/A

N/A

N/A

N/A

N/A

deceased

deceased

deceased
NED-24 months
NED-48 months

N/A

N/A
NED-12 months

N/A

N/A

N/A

N/A

N/A

N/A

alive with disease-24 months

N/A

DOD- 11 months

*F= female, M=male, N/A= not available, NED= no evidence of disease; ** FTC= follicular thyroid carcinoma, PTC= papillary thyroid carcinoma,
MTC= medullary thyroid carcinoma, FVPC= follicular variant of papillary thyroid carcinoma, TCVPC= tall cell variant of papillary thyroid carcinoma;

***DOD= died of disease.
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pIOXn Kal TIG TTAEUPEG, YIa TIG OTToleg amartriBnke ektopr
uTIEPKAEIBIOU Gykou TTou TTEPIEBAME TO KapwTISIKO EAU-
Tp0. To Iatpikd IoTopIKS TEPINGUPBave emiong kapkivo
TOU TTPOOTATN, Uméptaor), urrepAmdaiyia, yaotpooioo-
@ayikr) Tahvdpdunon kar éva eyke@aAikd emeloddio. H
(Qappakeutikr) aywyr mepiAdppave Aefobupogivn, aope-
otio/Brrapivn D, 1Boumpoaivn, JetompoAdAn, kKhovidiv,
SINtiacépn, hoPaotativn, akETuAo-caAUKINIKS o&U, KabBwg
kal otopatikd didAupa xAwpe&idivng oe kabnuepivr Bd-
on. Aev rjtav kamvioTiG Kai Sev KatavaAwve oUOTNHATIKG
aAKOOA.

Katd tnv evdootopatikr e&€taon diamotwbnkav peyd-
AeG emavopBwTIKEG amokataotdoelg kal eAelmova Sdv-
TId, A N OTOPATIKK TOU UYIEIVH KPIBNKe IKavoTToInTIKr.
Anw Tou Kdtw aplotepoy SeUTEPOU YOU®IoU, O OTTOI0G
eppaviCe kivnukdtnta lllou Babpoy, umrpxe Sidykwon
Siapérpou 2cm (Eik. 1). Ztnv YnAdenon n didykwon
Atav euttieotn, avwduvn, Pe Ama aipoppayia ota épid.
Agv uTfipxav veuporoyIkd eupripata kai OAa ta dévua
avtédpaoav Betikd oty nAextpikr dokipacia {wtikdTn-
1ag moAgou. Katd v eEwotopatikr] e&€taon kataypd-
onKe N UMapgn oupmayouc, avwduvng palag mepimou
2cm oty aplotepr| umepkAeidia Trepioxr.

H mavopayik aktivoypagia amokdAupe Hovoxwpn axt-
vodialyaon otnv apiotepr] katw yvado, dmw akpoppl-
Qikd Tou deltEPOU YOoU®ioU, Pe AOaQr] aKTVOypaIka
opia, anmoppdenon tng drw pidag tou dovtioy, Kar emé-
Ktaon otov Tépo Tou kdtw @atviakoU veupou (Eik. 2).
2Tnv a&ovIKr aktivoypapia ameikoviotnke Utk Tie-
ploxr| Tepimou 2,5cm mpoaBiomioBia, pe €kmrtuén tou ma-
pelakoU kai didtpnon Tou YAwooikoU TIETdAou G Katw
yvabou (Eik. 3). E&artiag tou atopikoU avapvnotikoy tou
aoBevoug, ouotriBnke omvBnpoypdenua ootwy pe pa-
Sievepyd 10810 (11, To omoio amokdlue Beppég eotieg
OUPPATEC pe Bupeoeldikr PETAOTAon oTNY ApIoTePH KA-
T yvdbo, TIG MAeUPEG Kal Tnv aplotepr] kheida (Eik. 4).
H mBavr didyvwon ritav petactatikd Bupeoeidikd kap-
kivwpa. Emeidry o1 pieg tou apiotepol kdtw Seltepou
yopeiou rtav oe dyeon emagr| pe T PAAPRN kai to dévu
Tiapouaiale peydAn KivuKOTNTa Kai €mperte va eEaxOei,
arogaciotnke va yivel Biogia diapéoou tou peteEaxt-
KkoU gatviou. ApalpgBnke pe and&eon aipoppayikdg, Ce-
Aativdoug UgAG 10TdG. To Iotohoyikd Tapackeiacua
XPWOUEVO HE aIpato&uAivn kal nwoivn amekdAuye On-
AOSeIC TIPooEeKPOAEG ayyeioivwdoug ouvdeTikoU 1oToy,
€MeVOUBHEVEG amo €vav | TIEPIOCATEPOUG OTIXOUG VEO-
TTAQOPATIKWV KUTTAPWY, 0€ UMOOTPWHA AldopPayikou
ouvdetkol 1otoU (Eik. 5a). Ta veomhaopatikd kittapa
rtav KUAVOPIKG, pe dpBovo nwovoiho Kuttapdmiaoua
Kal eppAavIZav eMKAAUTTTOHEVOUG, WOEISEIG PUOANSWOEIG
TIUPAVEG HE EAAXIOTN TIASIOPOP®IA, EH@avr] TIUprvIa Kal
évtovn Priwtkr dpaotnpidtnta (Eik. 5). Aiamotwbnkay,
emiong, eAdxiota BuAdkig, oxi SPWG KAl AMOTITAVWOEIG.
H tehikry didyvwon rtav petaotatkd kapkivwpd, oupPa-
16 pe BnAwdeg Bupeoedikd kapkivwpa, TUrou uPnAdv
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Eic. I: Aigoppayikr euttieatn pdda otnv kdtw yvdbo apiotepd, dnw
Tou #37

Fig. 1: A bleeding compressible mass in the left mandible, distal to
tooth #17

Eik. 2: H mavopayikr| aktvoypagia amokdAuye pia povéxwpn
aktvodiadyaon oty kdww yvdbo apiotepd

Fig. 2: Panoramic radiograph shows a unilocular radiolucency in the
left posterior mandible

oWt £ i L
e e S [T

Eix. 3: H afovikr| akuvoypaopia €deie
pia uTtéTiukvn TTEPIOXT| TIOU TPOKAAEOE
SieUpuvon tou Tapeiakoy kai Abon tou Fi
yAwoolkol metdhou TG Kdtw yvabou =

Fig. 3: CT-scan shows a radiolucent
lesion causing expansion of the buccal 3
and destruction of the lingual cortices

-

Eik. 4: ZmvBnpoypdpnpa ootwv pe
padievepyd 10810 (1) armoxkdhuye onpeia
evoeiktikd Bupeoeidikig petdotaong oty
aplotepr] Katw yvdbo, TG MAEUPES Kal TV
aplotepr| KAeida

Fig. 4: I’ bone scan shows hot spots
suggestive of a thyroid metastatic
carcinoma to the posterior left mandible,
ribs and the clavicle

On intraoral examination, many heavily restored or miss-
ing teeth were found, but oral hygiene was good. A 2cm
enlargement was seen distal to the lower left second
molar tooth that showed class Ill mobility (Fig. |). On
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Eik. 5: (a) Aipoppayikdg ouvdetikdg 10T6G dinBnuévog amd opddeg veomaopatikay kKuttdpwy mou oxnuatiCouv BnAéq. (B) Ta veorhaouatikd

kUttapa epedvidav euoahidwdelg mupriveg kal dpbovo Nwoivéeho kuTtapdmAacpa (xpwon alpato§uAivng-nwoivng, apxikr peyéBuvon x40

kai x200)

Fig. 5: (a) Hemorrhagic connective infiltrated by nests of neoplastic cell that form papillae. (b) Neoplastic cells feature vesicular nuclei and
abundant eosinophilic cytoplasm (hematoxylin and eosin stain, original magnification x40 and x200)

KuTtdpwy, kabwg n PAABN mAnpoloe ta mpoPAenidpeva
koftnpia (LiVolsi, 201 1.

AkoloUbnoe avoooioTOXNPIKOG ENEYXOG HE TNV TEXVIKT
otpemafidivng-plotivng-unepo&eidbdong oto Mifpwg au-
Topartoroinuévo ovotnua Ventana BenchMark*™ (Ven-
tana Medical Systems Inc,, Tucson, AZ) pe o kit avixveu-
ong iView DAB detection kit (Ventana), petd and avdé-
KTnon avuyovikotntag pe Béppavon og oupvo HIKPO-
Kupdtwy og pubBpiotikd didhupa kitpikod. Q¢ Oetikdg
pdptupag xpnotidotolfBnke @ualoloyikdg Bupeoeldnq
adévag kal wg apvnTkOG PAPTUPAg TOHEG TOU GYKOU,
OTTOU Td TIPWTOYEVH AVTIOWHATA XAV avtikataotadel pe
pn-dvooo opd TG 181ag e1dikdtnTac. Me Ta mpwtoyevr
HOVOKAWVIKG avTIoWPata katd tou petaypagikol mapd-
yovta- | tou Bupeoeidolq (Thyroid Transcription Factor-
[/TTF-1, 8G7G3/l, Ventana) kai Bupeoogaipivng
(2H1 1+6E1, Cell Marque, Rocklin, California, USA) amo-
kaNigBnke Betikr| upnvikr (Eix. 6) kal kuttapomAaopa-
Tkr) xpwon (Eik. 7) avtiotoixa, euprjpata mou emPBefal-
woav T didyvwon

Adyw NG TIapouciag Twv TOAMATAWY PETACTATIKWY
eotiv 0 aoBevrig mapanépeOnke oe eEEIOIKEUPEVO OY-
KoAoyIKS KEVTPO, dTou uTToPArBNKe o aktivoBepareia.
"Evdexa priveg apydtepa, mepimou 8 xpdvia petd v ap-
XK S1dyvwon tou BupeoeldikoU KapKIVWHATOG, KATEAN-
& amd ) vdoo.

2YZHTHZH

H mapouoa mepimwon eival n mpwtn petaotatikoy Bu-
peoeldIKoU KAPKIVWUATOG OTNV KATw yvdBo He KAIVIKA
eH@dvIon eAeypovndoug BAGPNG repiodovtikiig f odov-
TIKAG artiohoyiag. H amouaia veupohoyikwy evoxAnud-
TV, vV KAl 0 OYKOG EVEMAEKE TOV TTOPO ToU KATw @at-
viakoU velpou, eivar aouving. O Piattelli kar ouv.
(2000) éxouv mepiypdyel pia mepimwon petdotaong
0ta oUAa puehwdoug Bupeoeldikol KapKIVWPATOG, TO
omoio BewpriBnke apxikd @atviakd andotnua.

2Upowva pe v avaoksomnaon g BiBAioypagiag, ol Bu-
PEOEIBIKEG PETAOTAOEIG OTIG YVdaBoug TpoofdMouv ou-

palpation, it was compressible, painless, and easily bleed-
ing at its margins. Neurological signs were not reported,
while all teeth responded to electric pulp testing. Extra-
oral examination was significant for the presence of a
firm, non-painful mass, in the left supraclavicular area
measuring approximately 2cm.

A panoramic radiograph revealed a unilocular radiolu-
cency in the left posterior mandible, apical and distal to
the second molar tooth (Fig. 2). It had ill-defined borders,
was associated with resorption of the distal root of the
tooth, and appeared to involve the mandibular canal. A
CT-scan showed a radiolucent lesion that measured ap-
proximately 2.5cm anterior to posterior, that caused ex-
pansion of the buccal and destruction of the lingual cor-
tical plates (Fig. 3). Due to the patient's medical history, a
bone scan with I'*' was performed that showed hot spots
suggestive of a thyroid metastatic carcinoma to the pos-
terior left mandible, the ribs and the left clavicle (Fig. 4).

The provisional diagnosis was metastatic thyroid carci-
noma. As the roots of the lower left second molar tooth
were in direct contact with the lesion and the tooth had
to be extracted due to its high mobility, it was decided
to get a biopsy through the extraction socket. A bleeding
gelatinous tissue was curetted. Hematoxylin and eosin
preparations featured papillary projections of fibrovascu-
lar connective tissue lined by a single or multiple layers
of neoplastic cells, in a hemorrhagic connective tissue
stroma (Fig. 5a). The neoplastic cells were cylindrical with
abundant eosinophilic cytoplasm, and showed overlap-
ping, oval, minimally pleomorhic, mostly vesicular nuclei
with prominent nucleoli, and intense mitotic activity (Fig.
5b). Rare follicles were present, but no calcifications were
identified. The final diagnosis was “metastatic carcinoma,
consistent with tall cell variant of papillary thyroid carci-
noma”, as the lesion fulfilled the essential criteria (LiVolsi,
2011). Streptavidin-biotin-peroxidase immunohisto-
chemistry was performed with the Ventana BenchMark
XT fully automated slide preparation system (Ventana
Medical Systems Inc., Tucson, AZ) and the iView DAB
detection kit (Ventana), after antigen retrieval by mi-
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Eik. 6: Otk mupnvik xpwon yia To petaypagiké mapdyovia- |
tou Bupeoeidbolg (TTF-1) (texvikry otpermafidivng-Biotivig-
urtepo&eiddong, apxikr peyéBuvon x40 and évbeto x200)

Fig. 6: Positive nuclear immunostaining for TTF-1 (avidin-biotin-
peroxidase, original magnification x40 and inset x200)

xvétepa yuvaikeg (76%) and ou avopeg (24%), pe ava-
Aoyia yuvaikwv:avopwy 3:1. To nAikiakd edpog twv aobe-
V@V kupaivetal petagy |3 kar 87 etwv (péoog 6pog nAI-
kiag 58,65+ 14,71 émn). MNa T¢ yuvaikeg o pécog 6pog
nAikiag Atav ta 57,05 € kai yia toug dvdpeg ta 63,31
€. O1 mepioodtepor aobevels (75%) Bpiokoviav petatl
6nG-8ng dexaetiag. 2e 52 amd Tg 55 MePIMWOEIG N pe-
Tdotaon Atav evtomopévn oe pia B€on, evw oe TpeIg TTe-
PITIWOEIS eixav TTPoaBAnBel mepioadtepeq evbootopa-
TKkég Béoeic (Whitaker kar ouv. 1993, Bhansali kai ouv.
2003, Nikitakis kar ouv. 2012). 2tnv mheioyneia twv me-
pIMWoewv PoaBAiBnkav ol ywdbol (90%), kupiwg n kd-
Tw yvdBog (82%). 2e 24 and g 60 mepimwoeig (40%)
N petaotatikr BAAPn amotéheoe v mpwtn ekdrAwon
adidyvwotng Bupeoeidikrig kakoriBeiag (Soumar kai ouv.
1970, Mc Daniel kar ouv. 1971, Al-Ani, 1973, Sty-
pulkowska kar cuv. 1979, Nishimura kar ouv. 1982,
Osguthorpe kai Bratton, 1982, Tovi kai ouv. 1984,
Parichatikanond kar ouv. 1984, Markitziu kai ouv. 1986,
Whitaker kai ouv. 1993, Vural kar Hanna, 1998, Thomas
kai ouv. 2001, Bhansali kai ouv. 2003, Ostrosky kai ouv.
2003, Kaveri kar ouv. 2007, Araki kar ouv. 2008, Algahtani
kai ouv. 2009, Ismail kai ouv. 2009, Seoane kai ouv. 2009,
Kumar kar ouv. 2010, Yokoe kar ouv. 2010, Kim kar ouv.
2011, Bhadage kai ouv. 2012).

AkTivoypagikd, Ta Hetaotatikd Bupeoeldikd kapkivwpa-
Ta epgaviovtal wg acageis aktvodiauydoelg (Zachari-
ades, 1989, Hirshberg kar ouv. 1994, Hirshberg kai ouv.
2008). 2nueiwvetal, akOPa, TG KE TNV dptnpIoyeaeia,
1o umepnxoypdenua Doppler kar tnv afovikr ayyel-
oypagpia amokaAUTTTETal IKavoTToINTIKK alpaTiky por| oTn
Béon g petdotaong (Kaveri kar ouv. 2007, Araki kal
ouv. 2008, Ismail kar ouv. 2009). ‘Exel, emiong, mepiypagpef
ooteoPAaotikd  petaotatkd Bupeoeidikd kapkivwpa
otV kdtw yvabo pe eikdva «aktivwy avatéMovtog nAi-
ou» (Nishikawa kai ouv. 2010).

A6 TG 48 SnPOOCIEUPEVES TIEPITTIWOEIG PJETAoTatikoy Bu-
peoeIdIKoU KAPKIVOHATOG, OTIG OTToleg TPOodIopI{dTtav o
I0ToAOYIKOG TUTiog, Ta 26 (54%) ritav Buhakiddn kapki-
vwparta kal gévo ta 18 (38%) ritav BnAwdn, mapdio mou

Tépog 14, No 3,2013/Vol 14, No 3, 2013

Eik. 7: Oguxr| kuttaponAacpatikr xpwon yia tn Bupeooeaipivn
(texvikr) otpemapidivng-Plotivng-urepo&eiddong, apxikr peyébuvon
x40 and évBeto x200).

Fig. 7: Positive cytoplasmic immunostaining for thyroglobin (avidin-
biotin-peroxidase, original magnification x40 and inset x200).

crowave heating and citrate buffer. Normal thyroid was
used as positive control, while in negative controls pri-
mary antibodies were substituted with a non-im-
munoserum of the same specificity. Primary antibodies
for Thyroid Transcription Factor-1 (TTF-1, 8G7G3/1,
prediluted monoclonal antibody, Ventana) and thy-
roglobulin (2H1 I+6E!, prediluted monoclonal antibody,
Cell Marque, Rocklin, California, USA) disclosed positive
nuclear (Fig. 6) and cytoplasmic staining (Fig. 7), respec-
tively, confirming the diagnosis.

Due to the presence of multiple metastatic sites, the pa-
tient was referred to a specialized cancer center, where
radiation treatment was given. Eleven months later, ap-
proximately 8 years after the initial diagnosis of thyroid
carcinoma, he died of his disease.

DISCUSSION

To our knowledge this is the first case of a mandibular
metastatic thyroid carcinoma with the clinical presenta-
tion of a periodontal or tooth inflammatory lesion. Ab-
sence of neurological signs, although the tumor appeared
to involve the mandibular canal, is unusual. Piattelli et al.
(2000) have reported a case of metastatic medullary thy-
roid carcinoma on the gingiva that was initially considered
as an alveolar abscess.

Our review of the literature showed that thyroid metas-
tases to the jaws are more common in females (76%) than
males (24%), with a 3:1 female to male ratio. The age
ranged from |3 to 87 years (mean 58.65+14.71). For fe-
males the mean age was 57.05 years and for males 63.31
years. Most patients (75%) were in their 6th-8th decade of
life. In 52 of 55 cases metastasis was focal and in three cases
multiple sites were involved (Whitaker et al. 1993, Bhansali
et al. 2003, Nikitakis et al. 2012). Most cases occurred in
the jawbones (90%) with a predilection for the mandible
(82%). In 24 out of 60 cases (40%) the metastatic lesion
was the first evidence of an unknown thyroid malignancy
(Soumar et al. 1970, Mc Daniel et al. 1971, Al-Ani, 1973,
Stypulkowska et al. 1979, Nishimura et al. 1982, Osgu-
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0 OnAwdéNnG tinog avumpoowrelel to 80-85% twv Bupe-
oedIKwV Kapkivopdtwy (LiVolsi, 201 1), ye tdon avgnong
NG ouXVATNTag tnv teeutaia Sexaetia (Baloch kar LiVol-
si, 2000). Or okeAeTIKEC PETACTATEIG Efval TIIO OUXVEG VIa
Ta BuAakiwdn kapkivopata pe ouxvétnta 7-28%, évav
<7% yia ta Onhwdn kapkivapata (Tickoo kar ouv. 2000,
Toubert kai ouv. 2007, LiVolsi, 201 1. Eivar mBavé du
OPICHEVEG amd TG TIEPITITWAOEIC TTOU SIayVwoTnkav w¢ Bu-
Aakiwdn Bupeoedikd KapKIVOPATd, AVUTPOOWTTEUAV OtV
Tipaypatikétnta BuAakindn timo BnAwdwv Bupeoeidikwv
KapKivwpdtwy. H avaloyia, dMwote, twv Bulakindwv
TPOG ta OnAwdN Bupeoeldikd KapKivwPata Je PeETaotd-
oeIg otG yvdboug ritav 4| moiv to 1988, ondte olpgwva
pe Tov [Naykdopio Opyaviopd Yyelag (Hedinger kai ouv.
1988) cuotriBnke diaxwpiopdg Tou Buakiwdoug tumou
BnAwdwv Bupeoeidikwv Kapkivwudtwy amod ta Buiakiwdn
Bupeoeidikd kapkivwpata, kai |,125:1 petd and to 1988.
Emmpoaofétwg, 50% twv Bnhwddv Bupeoeidikwy kapki-
VWAtV TTou €dwoav PETaoTtdoelg otig yvdboug rtav Bu-
Aakiddoug tirou. 2Ty Tapolod TEPATTWOT, T I0TOAO-
YIKA XapakINEIoTIKA NG petaotatikiig BAGPNG rtav tau-
téonua pe autd tou mpwtonabolc dykou, OTwG EXEel
avagepBel oTIG OOTIKEG PeTaoTdoelG BupeoeIdIKwY Kap-
Kivwpdtwv (Tickoo kar ouv. 2000).

H avupetdmon twv evOooTouatK)V Hetaotdoewy Te-
pihapfBdvel xeipoupyikn e€aipeon, aktvoBepareia, xn-
peloBepareia, oppovobepareia, Oepareia pe padievep-
v 10010 1| ouvduacpd twv avwtépw (Buchner kai Ra-
mon, 1967, Zachariades, 1989). H xeipoupyikr| eEaipeon
mapdMnAa pe Bepareia pe padievepyd 10010 amoteAel
TN AJon exhoyrig (Hefer kar ouv. 1998, Vural kar Hanna,
1998, Thomas kar ouv. 2001, Bhansali kar ouv. 2003 Anil
kai ouv. 1999, Ismail kai ouv. 2009, Kumar kai ouv. 2010,
Daley kar Darling, 201 |, Toubert kai ouv. 2007), av kai
uttdpxouv avtiBeteg amdyeig (Stypulkowska kai cuv.
1979). H Oepaneia pe 1"*' gaivetal mo amotelecpatikr
o€ vedpoUg aoBeveiG Je PIKPAG €KTaong HETAOTAOEIG
(Toubert kai ouv. 2007). 2& opIopéveg TIEPITTTWOEIC N
napnyopntikr Bepareia eival yovodpopog kai uropef
va oupPdMel otnv avaoto] eEENENG TG vooou, otnv
avakou@ion tou acBevolc amd tov movo, kabwg Kai
otV MEAANYN Twv TaBoAoyIKWY Kataypdtwy, TG aljop-
payiag kai tng kaxeiag (Stypulkowska kai ouv. 1979).
H avdmugn ootikwv petactdoewy amd Bupeoeldikd
KapKIvopata oxetiCetar pe Kakr mpdyvwor), aveédptnta
Tou Winou A tou Babpou diapoporoinong Tou TPWTo-
naBoug dykou (Tickoo kar ouv. 2000). >e avtiBeon pe
10 0UvnBeg BnAdeG Bupeoeidikd kapkivwua TTou ouvo-
Seletar amd Kahd €wg dpIoTtn TPSYVWon Kal dakpd erl-
Biwon akdun kai étav uTdpXouV AmOAKPUCHEVEG e-
taotdoeig (LiVolsi, 201 1), o timog upniwv kuttdpwy xa-
paktnpiCetar and Aiydtepo guvoikr mpdyvwon kar oe-
kaetr| empiwon oto 75% twv aoBeviv. O aobevric g
Tiapouoag Tepimwong katéAn&e 8 xpdvia petd v ap-
xIkr) Sidyvwon).

Pingel K. ar ouv./Pingel K. et al.

thorpe and Bratton, 1982, Tovi et al. 1984, Parichatikanond
etal. 1984, Markitziu et al. 1986, Whitaker et al. 1993, Vural
and Hanna, 1998, Thomas et al. 2001, Bhansali et al. 2003,
Ostrosky et al. 2003, Kaveri et al. 2007, Araki et al. 2008,
Algahtani et al. 2009, Ismail et al. 2009, Seoane et al. 2009,
Kumar et al. 2010, Yokoe et al. 2010, Kim et al. 2011,
Bhadage et al. 2012). Radiographically, metastatic thyroid
carcinoma usually appears as radiolucency with ill-defined
margins (Zachariades, 1989, Hirshberg et al. 1994, Hirsh-
berg et al. 2008). A well-developed blood supply revealed
by arteriography, doppler ultrasonography and CT angiog-
raphy is frequently noted (Kaveri et al. 2007, Araki et al.
2008, Ismail et al. 2009). An osteoblastic metastatic thyroid
carcinoma to the mandible, with a “sunray” appearance,
has also been described (Nishikawa et al. 2010).

Out of 48 previously described cases of metastatic thy-
roid carcinomas where the histological type was known,
26 (54%) were of the follicular and only |8 (38%) of the
papillary type, although papillary carcinomas constitute
80-85% of thyroid malignancies (LiVolsi, 2011) with a
trend for increasing incidence during the last decade
(Baloch and LiVolsi, 2000). Skeletal metastases seem to
be more common for follicular carcinomas, with an inci-
dence of 7-28%, compared to the <7% for papillary car-
cinomas (Tickoo et al. 2000, Toubert et al. 2007, LiVolsi,
2011). It is also possible that some cases diagnosed as
follicular thyroid carcinomas actually represented follicu-
lar variants of papillary thyroid carcinoma. In fact, the fol-
licular to papillary metastatic jaw carcinomas ratio prior
to 1988, when the World Health Organization
(Hedinger et al. 1988) recommended separating the fol-
licular variant of papillary carcinoma from follicular carci-
noma, was 4:1 and subsequently |.125:1. In addition, 1/2
of papillary carcinomas metastatic to the jaws were of
the follicular variant. The microscopic features of the
present metastatic tumor were identical to those of the
primary lesions, as has been reported for bone metas-
tases of thyroid carcinomas (Tickoo et al. 2000).
Management of oral metastasis may include surgery, radi-
ation, chemotherapy, hormone therapy, radioiodine ther-
apy, or a combination of the above (Buchner and Ramon,
1967, Zachariades, 1989). Surgical resection combined with
radioactive iodine therapy (I'*") is usually the preferred
mode of management (Hefer et al. 1998, Vural and Hanna,
1998, Thomas et al. 2001, Bhansali et al. 2003, Anil et al.
1999, Ismail et al. 2009, Kumar et al. 2010, Daley and Dar-
ling, 2011, Toubert et al. 2007) atthough there are opinions
to the contrary (Stypulkowska et al. 1979). 1"*' therapy
seems to be more effective in younger patients with small
metastases (Toubert et al. 2007). In some cases palliative
treatment is the only option available and can contribute
to the delay of the progression of the disease, patient’s re-
lief from pain, as well as prevention of pathologic fracture,
hemorrhage and cachexia (Stypulkowska et al. 1979).
Development of bone metastases in thyroid carcinomas
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H mapouoa mepimwon avadeikviel TG TTOIKIAEG KAIVIKEG
ekONAWOEIG TwV HeTaotdoewy KakonBwy VEOTTAAOPdTwY
Ot oTopatoyvabIikr TTEPIOXT, Ol OTIOlEC PTTOPET va exkAn-
@BoUv havBaopéva wg @Aeypovég Teplodoviikig
odovtikAG armiohoyiag, étav & AapPdvetal umdyn to
atopiké avapvnotiké tou aoBevouc. O petaotatikol Oy-
kol Ba mpémer va ocupmepiAapBdvovtal atn Siagopikh
didyvwon BAaPuv otig yvdBoug oykoloyIKwy acBevay,
€V N AETTTOPEPNC KAIVIKF, AKTIVOYPA@IKK KAl IOTONOYIKT
e&étaon efvar amapaftnteg yia v Tekpnpiwon g TeA-
K¢ SIdyvwonc.
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Acuvn0ioTtn empnKuvon Tou KUpPiou GTEAEXOUG
TOU TIPOCWTIKOU VeUpou o€ acBevh pe MapwTIOIKO OYKO
yiyavuaiov diaotdoswyv. Mapouoiaon nepimtwong

Eudyyehoc KAAGAPENTZOZ!, Baoiheiog METZINHZZ, lwdvwng MATMAAIOXO3,

NikdAaog MAMAAOTEQPTAKHZ!

KAwvikrj 2topaukric kar [vaBompoowmkrig Xeipoupyikic, oto TNA «O Euayyehioude», Odovuatpikr 2xohr EKTIA
(ArevBuvtric: Kabnyntic K. AAeEavopibng, YmeuBuvog: Kabnyntric N. MManadoyewpydkng)

Uncommon extension of the main trunk of the facial
nerve in a patient with a giant parotid pleomorphic

adenoma. Case report

Evangelos KALFARENTZOS, Vassilis PETSINIS, loannis PAPADIOHOS, Nickolaos PAPADOGEORGAKIS

Department of Oral & Maxillofacial Surgery, at “Evangelismos” Hospital, Dental School, University of Athens, Greece
(Head: Professor C. Alexandridis, Director: Professor N. Papadogeorgakis)

MEPINHWH: To mAeidpoppo adévwpa avimpoowTeUel
10 60-70% SAwv Twv veomhaoudtwy otny Mapwtida Kai
eival To o ouxvd amaviwPevo VESTIAOWA TwV OIEAO-
yovwv adévav. Eivar évag Bpadéng avarmuoodpevog Ka-
Aor|fng dykog, mou ouvriBwg Tmapoucidletal wg pid Yn-
AaentA pn emwduvn pdla, n omoia av dev avtpeTWMoTel
eykalipwg pmopel va @tdoel oe eEaipetikd peydAeg dia-
otdoeig. Meydhor mapwtdikol dykol pmopouv va mpo-
Kahéoouv dINBnan, emprikuvon rj HETATOTon Tou TTPo-
OWTIKOU VEUPOU Yeyovoq e 181aftepo XEIPOUPYIKS ev-
Slagépov, Adyw NG TIPOKUTTTOUoAg avatopiKAG amdkAI-
ong. Qg amotéAeopa n avayvopion Kai n mTapdokeur) Tou
efte pe v 0pB&dpopn efte pe v avddpoun TexvIKy
Hopel eUKOAd va TTPOKAAEDE! Tpaupatiopd, yiati Ta ou-
vriBn kaBodnynukd avatopikd onpeia kabiotavtar ava-
&iémota. O okomdg autou tou dpbpou elval va mapou-
ol¢oel pia mepimwon acuvriBiotou BaBuoy emprikuvong
(68 mm) Tou Kupiwg oTEAEXOUG TOU TIPOCWTTIKOU VEUPOU
oe pia acBevr] 79 etwv e yiyavuaio ToAIpop@o TAel-
Spop@o adévwpa Tou ev Tw Pdbel AoPou tng mapwtidag,
pe 10TopIkd Mapapovig 45 etwv. Ta dieyxeipnuikd -
paTa Tou oXeTiCovTal Je TV UMePBONIKT EMUrKUVOn Tou
KUPIWG OTEAEXOUG TOU TTIROOWTTIKOU VEUPOU avapEPOVTd
kal meplypdgovtal.

AEZEIX KAEIAIA: TTheidpop@o adévmpa, heydhog OyKog
TIapWTI®AC, EMPrKUVON OTEAEXOUC TTPOOWTTIKOU

SUMMARY: Pleomorphic adenomas account for 60-70%
of all neoplasms in the parotid gland thus making it the
most commonly encountered neoplasm of the salivary
glands. It is a slow-growing benign salivary tumour, usually
presenting as a palpable painless mass with no other as-
sociated symptoms. However, in many cases usually be-
cause of late diagnosis or lack of treatment they can reach
enormous sizes. Large parotid gland tumours can result
in infittration, elongation or displacement of the facial
nerve. An abnormally elongated or displaced facial nerve
is of special interest because of the resulting anatomical
abnormality regarding facial nerve position. Even more
elongated facial nerves are more delicate and follow more
tortuous courses. As a result identification and dissection
of the facial nerve with either antegrade or retrograde
dissection techniques may easily cause injury, because the
usual surgical landmarks become unreliable. The aim of
this paper is to present an unusual case of elongation
(68mm) of the facial nerve’s main trunk, in a 79 year old
Caucasian female with a giant multilobular pleomorphic
adenoma of the deep lobe of the parotid gland; the
tumor had been growing for 45 years. The intraoperative
considerations related to facial nerve excessive elongation
of the main trunk of the facial nerve are discussed.

KEY WORDS: pleomorphic adenoma, large parotid tumor,
facial nerve main trunk elongation
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EIZATQrH

To mheidpopgpo adévwua — f KahornBng HIKTOG dykog —
eival o Mo KoIVAG GYKOG TwV Olehoydvwy adévawy, Hiag
kar arotehel To 60-70% amd toug kahor|Beig dykoug TTou
eppaviCovtal oe autous. EvromiCetal ouvriBwg otoug pei-
Coveg aighoyovoug adeveg (Ellis kar Auclair, 1996) kar ou-
vavtdtal ouxvoTtepa oe dTopa péong NAIKIag, Je peyahu-
Tepn MPOTiUNon oto yuvaikeio euio (Eveson kar Cawson,
1985). >e du apopd ta iotonaboloyikd Tou xapaktnol-
OTIKG, TO TIAEIOHOPPO adévwHa TIPOEPXETal amd KUTtapa
TOU TIAPEYXUNATOG TWV OIEAOYOVWY adEVWV Kal PEPEI ETTI-
BnAiakd kai peogyxupatikd otoixeia. ‘Otav evioriCetal
OTIG TaPWTIdEG oUVABWG UTTAPXEl KAYPa TIoU TO TTEPIRAAE
kai eivar maxutepn and étav eviomietal otoug dAMoug
olehoydvoug adéveg (Webb kai Eveson, 2001).

H tautdxpova paxkpdxpovn kai xwpi Bepaneia mapou-
ofa twv MAeIdpopPwv adevwudtwy otov ev Tw Pdbel ho-
Bd g mapwtidag propel va emMeEépel oNUAvVTIKEG Tia-
PaMayég otnv avatopia Tou poowTkou veupou, OTTwG
HETATOTION 1 EMPIKUVON TOU OTEAEXOUG KAl TWV TTEPI-
PEPIKWV KAAOWV TOU.

MEPITPA®H MEPINTQXHZ

luvaika aoBeviig 79 etwv, mpoonA\Be ota eEwtepikd 1a-
tpeia tng 2IMTTX tou Noookopeiou «O Euayyehopdey,
YIQ TNV QVUPETWITION Gykou TTou KateAdppave tn Se&id
nAdyia emgdvela Tou mpoowriou tg. H iSia avépepe St
N PAGPN mpwtoeppaviotnke wg Hikpr SIOyKwon otnv
TpowTiaia xwea TpIv 45 TepiMou £tr), aMd 0To XPOoVIKS
autd didotnpa augavdtav Bpadéwg kal TIapépeve av-
duvn. Qg povadikr} ouvoddg evoxAnan kateypden Ao
dA\yog Kkatd tnv katdmoon cuotoixa. Av kai oTo TTapei-
B06v n aobevrig eixe apvnBei Bepaneia, dhwoe 6T AoV
emOupoUoe TN XepoupyIkr apaipeon tou Oykou ASyw
Tou ol diaotdaoelg Tou au€rBnkav Katd oAU Kal Adyw
NG apvnTKAG TIPOCWTTIKAG TNG ePTelpiag pe kakorBeia
Tou paotoy (UmePAriBn oe paotektopr kar aktivoBepa-
iefa). 2o 1atpikd NG IoTopIkd, N aoBevrig avépepe ou
€maoxe amd uméETAc), TNV OTTold AVTINETWMCE [E Ka-
TAMNAN @apPaKkeuTiky aywyr.

Aedopévng NG powtiaiag eviomong Tou, 0 Oykog €Oel-
e emokomikd va oxetiCetar pe T Se&id mapwtida, va
enexteivetal eEweutikd Kai va pnv diakivouvelel ) Ba-
TéTNTa Tou agpaywyou. H eEwtepikr Tou SIAUETPOG Pe-
TeRBnke ota 9 cm. To umepkeipevo Séppa rAtav Qualo-
Moyikd xwpic onpeia eEéAkwong 1 @Aeypovig (Bik 1).
2T YnAdpnon, o GyKOG XapakIneioTnke eEAAPPWS K-
VNTOG, OKANPOEAAOTIKAG, aviOUVOG Kal e OPAAS TTEPI-
ypappa. Emmiéov, Sev diamotwbnkav dMeg pdleg A
SIOYKWOEIG 0TV TPaxnAiki xwpad apeimeupd, oUte kal
otV €TepOTAEUPN TTpowtiaia mepioxr). H veupoAoyikr
eE€taon dev anokdhuye SuoAertoupyia otnv Tepioxr] Ka-
TAVOWIG Tou 0UOTOIXOU TTIPOOWTTIKOU VeUpou. Bpdyxog
QWVNG, ONUEla Kar cuPTWPata umvikrg dmvoiag kabwg
emiong kdmolou dMou eidoug maBoloyia dev kateypd-

INTRODUCTION

Pleomorphic adenoma, also known as benign mixed
tumor, is the most common salivary gland neoplasm
and accounts for 60-70% of all benign salivary gland tu-
mors. [t most commonly occurs in the major salivary
glands (Ellis and Auclair, 1996) and usually presents in
middle age, in women (Eveson and Cawson, 1985).
Pleomorphic adenoma is a benign tumor arising from
cells of salivary gland tissue. Histologically it is charac-
terized by the presence of both epithelial and mes-
enchymal elements. When it arises in the parotid gland,
it is usually encapsulated with a thicker capsule than
pleomorphic adenomas located in other salivary glands
(Webb and Eveson, 2001).

Longstanding history of untreated tumors of the deep
lobe may be associated with elongation or displacement
of the main trunk of the facial nerve and its branches.

CASE REPORT

A 79-year-old female was referred to our clinic with a
big mass on the right side of her face. According to the
patient, the tumor had been slowly enlarging for the last
45 vears. She had been unwilling to undergo an opera-
tion initially, but as the tumor kept growing and after suf-
fering mastectomy and radiation for breast cancer, she
had a change of mind. The patient did not experience
any pain due to the mass but had a slight difficulty in swal-
lowing. From her medical history she was only treated
for hypertension.

Physical examination revealed a slightly mobile, smooth
mass, painless on palpation, with a diameter of roughly
9cm on the right side of the pre- and infra-auricular area
of the face, associated to the parotid gland (Fig.1). The
overlying skin was normal and there were no additional
neck masses or palpable lymph nodes. The patient had

Ei. I: KAvikr eiéva g aoBevous kai Tou dykou
Fig. I: Clinical view of the patient and the parotid tumor.
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Eik. 2: H mpoeyxeipnukr) CT omAaxvikoU Kpaviou kar Tpaxriiou,
Tou avadelkviel To PéyeBog kal T TOAUHoP®N @Uon Tou GyKou
Fig. 2: Pre-operative CT scan of the patient, indicative of the size
and multilobular nature of the tumor.

enoav katd ) Ao khivikd e&étaon.

O ameikoviotikdg €Neyxog Tou TiepiehdpBave tn Sievép-
yeia afovikrig Topoypagiag omaxvikol kpaviou kai tpd-
xrj\ou, empPeBaiwoe v mapouocia evdg peydhou dykou
diaotdoewv 8x6x9 cm otnv Se€Id mapwudikg XWpa e
ETTEKTAON TTPOG TOV TIAPAPapuyyikd xwpo (Eik. 2). O dy-
KOG XapaKtnpiotnke TTOAUHOPQOG, He TTOIKINIG oty TTu-
kvétnta kal oto Pabud evaoBeotiwong. MNabohoyikadg
Sloykwpévor Aeppadéveg Sev diammotwbnkav.

Av kar katd To TEwToKkoMo g 2T IX Khivikrg, akolou-
B¢l n Sievépyeia MRI kepalg kal TPAxrAAou, n GUYKEKPI-
pévn aoBevrg v apvrienke, armdpevn Khelotoopia.
AxohoUBnoe AMyin kuttapohoyikol UNKOU PE TV TEXVIK
FNA amné tn pdda ing PAABNG, to oroio fitav evoeiktikd
kahoriPoug Sykou He Ta XaPAKTNPEIOTIKA ToU TAEIOOP-
(Qou adevipatog.

H aoBevriq petd tov mpoeyxelpntikd €Aeyxo, TIPoypap-
patiotnke yia Xeipoupyiky agaipeon Tou dykou utd ye-
vikry avaioBnoia. H mpooréhaon enetedxOn pe mpowt-
afa Topr| og ouvduaopd e unoyvdBia eméktaon). Metd
amnd v avaréraon tou Kpnuvou dvwbev Tou emmédou
NG MapwtdIKAG TIEpIToViag, akohouBnoe n amokdMnon
ToU GyKou amo Tov OTEPVOKAEISOPAOTOEIdY] Kal TV OTTi-
obia yaotépa tou diydotopa. INapd tg mpoomdbeieg,
Sev emeteUxOn avayvwpIon Kal TapAoKeUr] ToU KUPIwG
OTEAEXOUC Tou TTPoowTTIKOU VeUpou, pe Bdon ta oupPa-
TKG 0dnyd avatopikd oTolxela Kal pe T Xprjon g
khaooikig texvikig (De Ru kai ouv. 2001, 2006). Evag
HaKpUG Veupikdg KAGSOG, TTou yia KATolov pn EUMeipo
xelpoupyd Ba propoloe va ekhneBel e eukohia wg o
€MMXeNOG KAASOG ToU TIPOOWTTIKOU, AvVayVWwPIOTNKE OE
otevr] oxéon e Tov dyko. Qotdoo, akoAoubBwvtag v
TeXVIKA TG avadpopng Topeiag mapaokeung, and tnv
TIEPIQEPEIQ TIPOG TO KEVTPO, O £V AOYW VEUPIKOG KAGOG
amodeixBnke Ot ATav To OTEAEXOG TOU VEUPOU TTOU EfXE
Tiapektomotel e§AIPETIKA TAdyIa Kal TTPog ta katw (Eik.
3). 2TV KAWVIKA g yia ouolaotikoUs aMd Kar yia vopi-
KoUg Adyoug, ouvriBwg xpnoldoroleitar veupodieyéptng
o€ enepPdoeig NG Mapwtidag. 2Inv TepiTmwon mou Ta-
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Eik. 3: Aleyxeipnuikr] eikdva: n apackeur] Tou PoowTTikou velpou
avdpeoa amd toug AoPoug g mapwtidag

Fig. 3: Intra-operatively the dissection of the facial nerve from
between two lobes of the mass.

Eik. 4: To kipio otéhexog tou mpoowTtkoU veUpou Jetd TV
apaipeon tou dykou HetpriBnie ota 68 mm

Fig. 4: The main trunk of the facial nerve after removal of the
tumor measuring 68mm.

no facial nerve dysfunction. The tumor was mainly exo-
phytic without clinically compromising the upper airway.
The patient didn't report any sleep apnoea symptoms or
voice hoarseness. No other abnormalities could be iden-
tified on physical examination.

Computerised tomography scan showed a large, multi-
locular mass, which presented variable density with slight
calcification (Fig. 2). The lesion was located in the right
parotid region and extended to the parapharyngeal
space. The lesion’s dimensions were 8xé6x9cm. No en-
larged neck lymph nodes were noted. Although in our
department we always perform an MRl scan for preop-
erative assessment of parotid tumors, in this case the pa-
tient refused due to claustrophobia. A fine needle aspi-
ration (FNA) was performed and the cytological analysis
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POUOCIACETal, N XPron ToU VEupodIeyEPTN OTO VEUPO TIoU
Tehikd amedeixBn dt fitav to KUPIO OTEAEXOG TOU TIPO-
owtkou velpou, dev amédwoe kdmola amoteAéopata.
AvtiBeta, £dwoe Ikavorointikd anoteAéopata dtav Xpn-
olgomoionke yia diéyepan mépav tou Sixacpou otnv
dvw Kal katw diaipean Tou VEUPOU, PETA TNV avayvwpIor|
ToUuG. AQATOoU OAOKANPWBNKE EMTUXKG N agaipeon Tou
OYKOU XwpIg va amokorel | va Tpaupatiote KAmoiog
KAGS0G TOU TTPOCWTTIKOU, TO HFKOG TOU OTEAEXOUG amd
Tov tpayiaio Seiktn Tou xOvopou Péxpl To dixaopd (oe
Hikpr| ardotacn and T ywvia Tou otduatog) Yetpronke
ota 68 mm (Eik. 4). AkohoUBnoe ouppagr| apou apai-
pEOnKe Kal n Mepiooeia Tou Séppatoc. H aobevrig dpeoa
pETeYXelpnTIKd TTapouaiace Ama Tdpeon Tou TIPOoWTTI-
koU veupou (House-Brackmann Il score) (Dobie, 2004),
n omoia e€akeipOnke 2 priveg petd.

To Bdpoc tou dykou rtav 316 gr kar n teNikr didyvwaon
NG 1otomaboloyikrg avdAuong TAsIdpop@o adévwpa
e évtova PUEoeIdr) OTOIXEIQ pE TTEPIOXEG AUENUEVNG
kuttapofpiBeiag. Kakorng eEaMayr 1 pri&n tg kdyag
ToU GyKou Sev SiamotwoOnKke.

H aoBevriq dev eppdvios urotponr| oUte TIApouoiace
Kkdmola evéxAnon Katd Toug TAKTIKOUG MAVEAEYXOUG TNG
dietouq peteyxelpnuikig mapakohoubnong (Eik. 5).

2YZHTHXH

H Siatrjpnon kai n mpootaocia Tou oTEAEXOUC Kal TwV
KAGSwV Tou MpoowTikoU velpou amoteAel kaBopIoTikAg
onpaciag ¢Atpa otn XeIPoupyIKr TG Tapwtidag. Aley-
XeIPNTKY BAGPN Tou mpokaiel coBapd Aertoupyikd kal
aiobnukd mpoPAiuata evw diatapdooetal n Asitoupyia
TV HIPIKOV JUOV KAl KATd OUVETIEID 1) EKQPACTIKOTNTA
Tou mpoaowrou (Dobie, 2004). O kivéuvog BAGPNG Tou
TIPOCWTTIKOU VeUpou augdvetal oe peydAoug OyKoug NG
TapWTidag Pe pakpoxpdvio 1I0TopIkS ep@dviong, didT
aMolgvovtal og onpavtkd Pabud ta 1diaftepa avatopi-
K4 XapaktnEIotikd NG meploxnig kal au&dvel n mbavo-
Tnta Unapéng kakorifoug véoou, eldikd dtav ouvudp-
XEl OXEUKO 1aTPIKO 10TOPIKS. Avagpépetal Ot 1o 3-4%
TV TAEIOpoPPWY adevwpdtwy pmopel va eEalMaxBolv
0€ KAPKIVWHA €K TTASIOHOP®OU AdEVWHUATOG, O KAPKI-
voodpKwpa A kal petaotatkd mAeidpopeo adévwpa
(Mizui kar ouv. 2000).

Av kal 1o oUvnBeg PrKog Tou Kupiwg oteAéxoug (amod
v €€0do Tou amd To BEAOVOUACTOEISEG TPHHA PEXP!
10 SIXaopd Tou O€ TPAxXNAOTIPOCWTTIKG Kal (uywpato-
KpoTagikd kKAGS0) eivarl katd péoo épo |3 mm (Stricker
kar ouv. 2004), otnv mapouoa mepimwaon Kkataypdenke
pia aouvBng EMUAKUVOT] TOU WG CUVETTEID [IAG OYKO-
AOYIKAG XWwPOKATAKTNTKAG e&epyaniac. H xpdvia kar ap-
v avdrmtu€n tou dykou o peydheg Slaotdoels, TTPoKd-
Aeoe éva 181dtumto SIatatikd UNXaviopod TwV VEUPIKWY
VGV oTov oroio amodidetal n peydAn emprikuvon tou
mipoowtikoU veupou. [Mpérel va onpeiwdel 6T n okdmipn
TIPOOBEUTIKY EMUAKUVON TWV VEUPAEOVWY TWV TIEPIQE-

Eik. 5: H eikdva g aoBevolq 2 €t petd o Xelpoupyeio, Xwpig
Kkapia urtoAeipatikr onpeioAoyia amd tnv mepioxr katavoprig Tou
TpoowTTKoU velpou

Fig. 5: The patient two years after surgery with no facial nerve
deficit.

was suggestive of a benign in nature tumor compatible
with pleomorphic adenoma.

Access to the tumor was achieved with a preauricular
approach in conjunction with a submandibular extension.
After reflecting the flap above the parotid fascia, the
tumor was detached from the stemocleidomastoid and
the posterior belly of the digastric muscles. A nerve
branch resembling to the marginal mandibular branch of
the facial nerve was recognised, in close relation with the
tumor. An attempt to identify the exact location of the
main trunk of the facial nerve based on the commonly
used surgical landmarks was made (De Ru et al. 2001,
2006). Despite the efforts, the identification of the main
trunk of facial nerve in the presumed position, was im-
possible.

Although intraoperative nerve monitoring was used,
there were no clear indications to distinguish whether it
was a peripheral branch or the main trunk of facial nerve.
As a result, we decided to perform retrograde dissection
on the previously identified nerve branch. The dissection
revealed that this presumed marginal mandibular branch
was actually the main trunk of the facial nerve, displaced
laterally and downwards (Fig. 3). In the clinic, facial nerve
monitoring is routinely performed during parotid surgery
for practical reasons but for legal issues too. However,
in the certain case, facial nerve monitoring did not yield
distinctive results when applied in the nerve portion that
subsequently was anatomically proved as the main trunk
of facial nerve. In contrast, stimulation beyond the well
recognized upper and lower nerve divisions, provided
satisfactory results.

Upon complete dissection and removal of the tumor, the
main trunk was measured 68mm long from the pointer
to the bifurcation, which was located near the commis-
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pIKOV velpwv Bewpeftal eqiktry diadikaoia, kaBdu éxel
eTTeUXBel e TN XPrion CUOKEUWV eAeyxOpevng didtaong
ot in vivo Teipdpata oe (wa (Kroeber kar ouv. 2001,
Sharula kai ouv. 2010). Av kai To eEwtepikd epéBiopa pe
TN Hoper) diatatikoy unxaviopou ¢aivetdr va emeépel
SOUIKEG AMAYEG OTOV KUTTAPOOKEAETS £MOPWVTAG OTa
piKpoowAnvdpia Kal ta vnudua aktivng Tou auénuikoy
KOVoU, eV €Xel ATOOA@NVIOTE O HNXAVIOPAG ETIAKUV-
ongG o€ emimedo KUTIAPIKWV opyavidiwv Kal evookuTtd-
plwv onudtwv (Suter kai Miller, 2011).

MNapdt undpxouv dideopa Xelpoupyikd avatopikd on-
peia avagopdg (Witt kai ouv. 2005, Pather kai Osman,
2006, Rea kai ouv. 2010, Hazani kai ouv. 201 1), otnv ma-
pouoa Tepimwon katéotn eEalipetikd SUOKOAN n ava-
YVIOPION TOU KUPIWG OTEAEXOUG TOU TIPOCWTTIKOU VEUPOU
HE TN xprjon Toug. 2e kdBe avdhoyn mepfmwon, eivai
TIPOTIPATEPO VA avayvwpilovtar ol mepipepIkol kKAGdoI
TOU VEUPOU Kal VA ONOKANPWVETAI N TTAPACKEUH TOUG
TIPOG TO KEVTPO, AapPdvovtag mdvta umdyn &t Kupiwg
yia Tov emxeflio kKAGSo umdpxel augnpévog kivouvog
TPAUPATIOPoU 0 OX€on He TV KAAooIKr (KEVTPO TIPOG
nieplpépeia) Texvikr (Lore kai Medina, 2005).

Ol xelpoupyol TTou avtipeTwiCouv Yeydhoug mapwtid-
KoUg dykoug Tpémel va Bewpolv mBavr| kar avapevope-
VN TNV €MUAKUVON Tou Tpoowtikoy veupou (Hirjak kai
Zajko, 2005, Gupta kai ouv. 2009, Lin kai ouv. 2009)
Avamdgeukta, oe eEQIPETIKWG PHEYANEG ETIUNKUVOEIG, Tie-
plopiCetal o kaBodnynuikdg PAAOG TwV TOTTIKWY avato-
HIKOV dopwv. H atevr) oxéon | mepiBpoyxiopdg Tou veu-
pou amd tov Oyko, kabiotd tn diatipnon TG akepal-
étnrag tou veupou diadikacia dUokoAn kar dueoa eEap-
TNpEVN ammd T PICIKY) EKTTUPAVION TOU GYKOU.

2YMIMEPAXMA

Ta meidpoppa adevwpata dtav dev aviigetwmobolv
XEIPOUPYIKG, Pmopouv va peyebivovtal Bpadéws ald
oe onpavukd Pabud. Extdg amd ta aiobnuikd kar Aesi-
ToupyIKA TTPOoPARHAta, pia pakpdxpovn Kai heydhou
Babpou Sidykwon, au€dver T SduokoAia emtuxolg Kal
avemimAeKkTng XelpoupyikAg e&aipeong, evw Tautdxpova
evioxUel Tv mBavdtnta kakoridoug eEalayrc.
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sure (Fig. 4). The excessive overlying skin flap was reduced
before suturing. Immediately postoperatively, the patient
presented slight facial nerve paresis (House-Brackmann |l
score) (Dobie, 2004), which resolved two months later.
Otherwise, recovery of the patient was uneventful and
she was discharged 3 days postoperatively. The tumor
weighed 316gr and the histopathological diagnosis was a
pleomorphic adenoma with prominent myxoid stroma
and areas of increased cellularity. No malignant transfor-
mation or ruptures of the tumor capsule were noted in
the specimen. The patient had no recurrence and does
not have any complaints two years after surgery (Fig. 5).

DISCUSSION

Parotid surgery is mainly about recognition and protec-
tion of the facial nerve. Facial nerve damage can cause
severe disfigurement and associated functional problems,
due to loss of facial muscle animation (Dobie, 2004). An
enormous, longstanding parotid tumor presents numer-
ous difficulties in diagnosis and management. The possi-
bility of malignancy must be taken into account, especially
in patients with history of previous cancer disease. Ma-
lignant changes can occur in pleomorphic adenoma and
include three distinct pathologic entities: Carcinoma aris-
ing in pleomorphic adenoma, carcinosarcoma and metas-
tasizing pleomorphic adenoma. Development of second-
ary carcinoma in pleomorphic adenoma in preexisting
pleomorphic adenoma is 3-4% according to the litera-
ture (Mizui et al. 2000).

The length of the main trunk, which is visible to the sur-
geon from the stylomastoid foramen to its bifurcation, is
I3 mm on average (Stricker et al. 2004). In our case the
slow and longstanding growth of the benign tumor must
have caused this facial nerve extreme elongation, by act-
ing as a natural “tissue expander”. It should be noted that
the deliberate axonal elongation of peripheral nerves is
a feasible process, which has been gradually and effec-
tively induced in several animal models using devices of
controlled stretching (Kroeber et al. 2001, Sharula et al.
2010). Despite the fact that the exact mechanism of
nerve elongation has not been defined in terms of the
responsible intracellular signals, the external stimulus
seems to provoke various and significant cytoskeletal re-
arrangements by acting on microtubules and actin fila-
ments of growth cone (Suter and Miller, 201 I).
Identification of the facial nerve in parotid surgery is gen-
erally possible with several landmarks (Witt et al. 2005,
Pather and Osman, 2006, Rea et al. 2010, Hazani et al.
2011). When identification of the main trunk becomes
impossible, the surgeon may initially recognize one of the
peripheral branches and dissect retrograde to the main
trunk taking into account the increased risk of nerve in-
jury (Lore and Medina, 2005).

Surgeons confronted with huge parotid tumors have to
anticipate and recognize the possibility of elongation of
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the facial nerve (Hirjak and Zajko, 2005, Gupta et al.
2009, Lin et al. 2009). An abnormally elongated facial
nerve may increase operational difficulty due to the lim-
ited usefulness of commonly used surgical landmarks.
Close relation or even strangulation of the nerve from
the tumor, also means that the tumor has to be dissected
off the nerve to preserve its integrity by performing a
‘compulsory’ enucleation.

CONCLUSION

Untreated pleomorphic adenomas can enlarge gradually
causing significant aesthetic problems and alterations to
the affected facial nerve anatomy by means of displace-
ment or a slow distracting action associated with the tu-
mors growth. Anatomy alterations may produce identi-
fication problems of the main trunk and peripheral
branches of the facial nerve increasing the intraoperative
risk of nerve damage. Apart from that, some of these
long standing tumors may show malignant changes,
therefore early diagnosis and treatment of pleomorphic
adenomas is essential.
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Peripheral ameloblastoma.

Case report and review of the literature
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MEPINHWH: To mepigpepikd adapavtivopAdotwpa eival
éva omdvio, KaAdnBeg vedmAaopa odovtoyevoug Tpo-
€\eUoNG TToU avartUooeTdl AMOKAEIOTIKG ota oUAa. Amd
I0TOAOYIKAG amOPewG, Hoidlel pe To evdoootikd ada-
pavtvoBAdotwpa.

2Kkoré¢ TG epyaoiag autig efvar n mapouaciaon piag me-
PIMWong MepIPepIkoy adapavivoBAdOTOPATOC TTOU E-
@aviotnke wq avwduvn pdla oto apiotepd yvabiaio
KUptwpa oe dvipd nAikiag 44 etwv. Avarrtiooovtal 1a
KAIVIKG TOU XAPAKTNPIOTIKG KAl Of AETTTOHEPEIEG TNG XEl-
poupyIkrg Bepareiag.

2ulimnon: ta mepipepikd adapavioBAactopata eviori-
Covtal amoKkAEIoTIKA 0Ta OUAQ Kal €XouV KaAUTepN Tipod-
yVwaon amd Toug aviioTtoixoug evdoooTIKOUG OYKOUG.
EmbBetik Bepameia dev ouviotdtar kabwg autol o1 dykol
omdvia uroTEoTdouy.

AEZEIZ KAEIAIA: mepigpepikd adapavuvopAdotwpa, yva-
Biafo kiptwpa, adapavivoBAdotwpa twv olAwv

SUMMARY: Peripheral ameloblastoma is a rare, benign
neoplasm of odontogenic origin which develops strictly
extraosseously at the gingiva. Histollogically, it resembles
intraosseous ameloblastoma.

The aim of this study is to report a case of a peripheral
ameloblastoma which presented as a painless mass on
the left maxillary tuberosity in a 44-year-old male. Its clin-
ical features and the details of its surgical treatment are
discussed.

Discussion: Peripheral ameloblastomas have a better
prognosis of their intraosseous counterpart. Aggressive
treatment is not recommended since these tumors rarely
recur.

KEY WORDS: peripheral ameloblastoma; maxillary tube-
rosity; gingival ameloblastoma
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EIZATQrH

To mepigpepikd adapavivoBAdotwpa avagépetal miong
wG e€wootikd adapavtvoPidotwpa, adapavivoprdotw-
Ha Twv HaAakeV 1otwv, adapavivoBAdotwpa PAevwoyo-
viag mpogheuong Kkar adapavtvoBAdotwua twv ovAwy
(LeCorn kar ouv. 2006). Mpdkertar yia odovtoyevr| dyko
TTIoU €fval TauTdonHOG I0TOAOYIKE e TO evO00oTIKG ada-
pavtvoPAdotwpa, aMd evomnietar anmokAeiotiké ota ou-
Aa (KupiakdmouAog kai ouv. 2005). Ta kprtipia yia v
TekpNeiwon TG SIdyvwong Tou TTepipepIkol adbapavvo-
BAaotwpatog eival ta akdrouba: a) o dykog Ba mpére
Va TIPOEPXETAl ard ToV PAEVWOYOVO TG 0OOVTIKG TIEPIO-
xS Twv ydbwy, B) 1otoloyikd, vnoideg odovtoyevouq
emBnAiou TpErel va aveupiokovtal p€oa oto Tapéyxupa
Tou dykou Kai y) o dykog Ba Tmpémel va TeplopiCetal aro-
KAEIOTIKA OTOoV PAeVWOYSVO XwpiG va uridpxer ootk Sir-
Onon (Gurol kai Burkes, 1995).

H mpwtn Siamotwpévn kar aAndnig mepfmwon mepipepi-
koU adapavuvoBAactpatog avapépBnke amd toug S-
tanley kai Krogh to 1959 (LeComn kai ouv. 2006), av kai
kdmolol cuyypPaQeig umootnEifouv TwG N TEWTN TEPI-
TIwon Tepipepikol adapavtivoPAactwuatog onpooied-
ke and tov Kuru to 1911 (Kury, 1911). 2Znv mpaypa-
Tkdtnta, o Kuru avépepe pia mepfmwon evdoootikou
adapavivoPAactpatog mou eixe iNBrioel To eatviakd
00T6 Kal TPSPae TPOG Tov PAevwoydvo Twv oUAwv.

Oi Reichart kai ouv. peNétnoav 3667 mepimwoeig ada-
pavuivoPAactwpatog kar Perikav dt 73 mepmwaoelg €&
autwv rrav mepipepikd adapavuvoBAdotwpa (2%) (Re-
ichart et al. 1993). 2& dMn pelétn n ouxvdtna epedvi-
0NG ToU TTEPIPePIKOU adapaviivoBAdOTWPATtog avapépe-
tar éu ayyiCer to 10% tou ouvdorou twv adapavtivoPAa-
OTWHATWY KAl TO 3% TOU OUVOAOU TwV 0O0VTOYEVWY OV-
kwv (Kupiakdmouhog kar ouv. 2005). MNapd tyv omavid-
TNtd ToU, TO TEPIPePIKO adapaviivoBAdotwpa eivar o o
KOIVOG TIEPIPEPIKOG 000VTOVEVAG GYKOG AMOTEADVTAG TO
67% TOU OUVONOU TWV TIEPIPEPIKWY OOOVTOYEVWY OYKWV
(Curran, 2004).

KAivikd to mepipepikd adapavtvoPrdotwpa egepavietal
WG pia avadduvn, okAnpery Sidykwon Tou evtorietar ou-
viiBwg otov patviakd BAevwoydvo, av Kai €xouv avagep-
Bel otnv PiPAioypagia 6 eEwpatviakég mepimwoelg (Ya-
manishi kar ouv. 2007). O1 ouvnBéotepeg B€oeig avdrmu-
€ng tou dykou eivar o BAevwwoydvog Tou KaAUTTTEl To
YAWOOIKS QaTvVIakd TIETAAO OTNV TTEPIOXT] TWV TIPOYOH-
oiwv otnv kdtw yvdbo kai n ormoboydupia TepIoxr otV
dvw yvdbo (Kupiakdmouhog kar ouv. 2005).
Avagépoupe pia mepfmwon Tepipepikol adapavtivo-
BAaotwuatog ou epgaviotnke oto apiotepd yvabiaio
KUpTWHa otnV Tieploxr| eEaxBEVTOC Tpftou youpiou.

MEPITPA®H MEPINTQXHZ

Avtpag 44 etwv eEetdotnke otnv KAVIKA Jag yia evoo-
otopatikn, avdduvn pdda mou apousidotnke TPV 3

INTRODUCTION

Peripheral ameloblastoma is also known as extraosseous
ameloblastoma, soft tissue ameloblastoma, ameloblas-
toma of mucosal origin and ameloblastoma of the gingiva
(LeCorn et al. 2006). It is defined as an odontogenic
tumor histologically identical with intraosseous amelo-
blastoma, but confined to the soft tissues that cover the
tooth-bearing areas of the jaws (Kyriacopoulos et al.
2005). The criteria for establishing the diagnosis of pe-
ripheral ameloblastoma are the following: a) the tumor
must arise from the mucosa that overlies the tooth-bear-
ing regions of the jaws, b) histologically, islands of odon-
togenic epithelium must exist within the lesion and c)
the tumor must be confined totally extraosseously with-
out bone infiltration (Gurol and Burkes, 1995).

The first true case of peripheral ameloblastoma was re-
ported by Stanley and Krogh in 1959 (LeComn et al.
2006), although some authors state that the first case of
peripheral ameloblastoma was published by Kuru in 1911
(Kury, 1911). In fact, Kuru reported a case of an in-
traosseous ameloblastoma which had perforated the
alveolus, manifestating itself as an extraosseous lesion.
Reichart et al. who reviewed 3677 cases of ameloblas-
tomas, found that 73 cases among them were classified
as peripheral ameloblastomas (2%) (Reichart et al. 1993).
In another study, peripheral ameloblastomas are re-
ported to comprise 0% of all ameloblastomas and 3%
of all odontogenic tumors (Kyriacopoulos at al. 2005).
Despite its rarity, peripheral ameloblastoma is the most
common peripheral odontogenic tumor accounting for
67% of peripheral odontogenic tumors (Curran, 2004).
Clinically peripheral ameloblastoma appears as a painless,
firm lesion located on tooth-bearing areas of the jaws, al-
though six extragingival cases have been reported in the
literature (Yamanishi et al. 2007). The most common lo-
cation is the lingual aspect of the alveolar process of the
mandible especially in the premolar areas and the retro-

Eix. I: H k\ivikry epgdvion tou dykou otnv TiepIoxr| Tou apiotepou
yvabialou KupTWUAToG,.

Fig. 1: Clinical appearance of the tumor which was located in the
left maxillary tuberosity.
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prveg, émerta and egaywyr] Tou apiotepol dvw Tpitou
yopgiou. O aoBevig avépepe Twg o péyebog TG PAd-
Bng au&nbnke oto didotnpa wv 3 Pnvav kai e n pdada
av kal avwduvn, TapevéRaive otV pdonon Kai opiAia.
To 1atpikd 1otopIkd rtav ehelBepo Kkar o aoBevrg dev
eixe UTTOBANBEl o€ Kapia xelpoupyikr eméppacn oto ma-
PeNBOV. Avépepe I0TOPIKG Kamviopatog Séka Tolydpwy
NV NEéEa yia déka xpdvia TpIv To diakoYel TIpIv arod
mévie xpdvia. Ermong émve | pe 2 ahkoohoUxeg povdadeg
pia éwg dUo popég nv efdouadda.

KAvikd diamotwbnke eEweutikr) opBoywviou oxrpatog
eEepyaoia diaotdoswy Ix2 cm pe okAnpogAaaotikr ou-
otacn eviom{AOevn otnV TIEPIOXT| TOU apIoTEPOU yva-
Biaiou kuptwpatoc. H e€epyaoia Atav avaduvn, €upi-
oxn, dev gppdviCe eEéAkwon Kkarl eixe epubpr] xpoid
(Ei.1). Aev umrjpxav dMa maboloyikd euprjpata armd
TNV €€€TA0N TG OTOPATIKAG KOIANOTNTAG, TNG KEPAAAG KAl
TOU TPAxrjhou.

O aoBevrig utoPABnKe o€ gpyacTNPIAKES KAl ATIEIKOVI-
otikég e€etdoeig. Or alyatoloyikég eEetdoelg kupaivov-
Tav Petaly puoioloyikwy opiwv. To opBomavtopoypd-
QNHa Qavépwoe KUTEMOEISH 0OTIKr) armoppoenaon otnv
TepIoxr] Tou apiotepoy yvabiaiou kuptwpatog (Eik. 2).
2NV uroAoyIoTIKY Topoypaeia Siayvdotnke cupmayig
paca otnv mepioxr] Tou apiotepoy yvabiaiou KupTwua-
T0G, N orofa emektevétav kai mépav avtou (Eik. 3). H
pdaca mpokahoUaoe Wikpr| KUTeMoeIdr) armoppdenaon Tou
uTToKelevou oatol, Xwpig &INdnon Tou puehol twv
ootwv ] anoddunon tou urokeipevou ootou. la va dia-
oagnVviotel n oxéon TG PAGPNG pe Tov UTToKEUEVO Hue-
A Twv ooTwv dievepyriBnKe HayvnTikr) Topoypagia mou
emPePaiwoe ta eupripata g agovikrg Topoypapiag
>tnv Ployia mou akohoUBnoe diayvihotnKe TEPIPEPIKO
adapavuvopAdotwya. Npoypappatiotnke utid Yevikr
avaioBnofa n agpaipeon g PAGPNG, n omoia €yive oe
6pia uylous PAevvoydvou oupmepIAapPdvovtag Kar Tur-
[a Tou uTTokeievou yvabiaiou KUpTOHATOC KAl TG Oat-
viakrig akpohopiac. To éMelya kahlgbnke pe ydala iw-
Sopoppiou kar apédnke va emoulwBel katd B’ okomod.
H 1otoloyikr e&étaon tou Selypatog emPBePaiwoe v
apxikr didyvwon Tou TepIpepIkoy adapavtivoPAaotw-
patog. H iotoraboloyikr eikdva mepieAdpfave veomia-
opaukd embnAiakd kUttapa mou diatdoooviav og Awpi-
de¢ kal ateveég xopdéc. Ta kittapa autd Atav uPnAd ku-
ANVOPIKA PE TTUPAVEG TTOU gP@AVICaV avdotpopn TOAw-
on, épolalav pe adapavivoPAdotes kai Bpiokoviav oe
UTTOOTPWHA TUKVOU IVwdoug cuvdeTikoU 1otou. Mikpo-
oKoTkd dev umrjpxe dirffnon oto umokeipevo ootd. H
TeNkr) Sidyvwon rAtav Tepipepikd adapavivoPAdoTwpa
diktuwtou tinou (Eik. 4a,B).

O aobBevrig mapakohoubr|Bnke oe taktikd Bdon kar 4 pn-
VEG PETA TNV agaipeon tou dykou TpaypatoroliBnke
a&ovikr| Topoypagia atny oroia diayvwotnKe TTAaxuPAev-
VOyoVITIda Tou apiotepoU IyHopeiou dvipou aMd kave-
va onpddi umotpormg tou dykou. ‘Eva xpdvo petd v
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Eik. 2: Mavopayikr akuvoypagia mou deixvel kumeMoeidn
anopEdENoN Tou 00toU TOU UTTOKEIJEVOU 0OTOU TNV TIEPIOXT] TOU
aplotepol yvabiaiou KUPTWHATOG.

Fig. 2: Panoramic X-ray showing “cupping” of the underlying bone
in the region of the left maxillary tuberosity.

Eik. 3: ACovikri Topoypaoia, agovikr mpoBor dmou gaivetar pudla
Tou emekteivetal yipw amé 1o yvabiaio KUPTwHa Kal TIPOKAAE!
o0tk anmoppdenan. Aev @aivetal N aloiwon va TEOoKaAel 00Tk
&Inbnon 1 kataotpoEn.

Fig. 3: Computed tomography, axial view showing a mass extending
lateral and over the maxillary tuberosity causing bone resorption.
No evidence of bone infiltration or destruction can be seen.

molar gingival tissue of all the maxilla (Kyriacopoulos et al.
2005). We report a case of a peripheral ameloblastoma
which appeared on the mucosa of maxillary tuberosity in
the region of a previously extracted third molar.

CASE REPORT

A 44-year-old man complaining for an intraoral, painless
mass which had appeared three months before, following
the extraction of the upper left third molar was examined
(Fig. 1. The patient reported that the size of the lesion
had increased during the three months and that although
he had no pain, the mass was interfering with chewing
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XEIPOUPYIKT) apaipeon Sev UTdpxel €VOeIEn UTTOTOOTTG
otnv Teploxr] Tou apiotepoy yvabiaiou KUPTWPAatog.

2YZHTHZH

To 2005 o lNaykdopiog Opyaviovdg Yyeiag ta&véunoe
1a abapavuvoBAacTOuata og cuprayry/moAUKUCTIKG, HO-
VOKUOTIKG, EEwOOTIKA/MEPIPePIKA Kal Seopomhactikd (Bo-
logna-Molina kar ouv. 2009). To mepipepikd adapavtvo-
BAdotwpa ouviotd to 1-10% dhwv twv adapavtvoBAa-
otwpdtwyv (KupiakdmouAog kai ouv. 2005, Bologna-Moli-
na kai ouv. 2009) kai €€ opiopoy eviomiCetal EEwootikd
oe avtiBeon e Toug GMoug uridturioug ol oToiol ava-
mmUooovtal evdoootikd. H péon nikia epgdviong olp-
ewva pe tov Gardner eivar ta 50 € (Gardner, 1984).
Autd Ppioketal oe oupewvia pe toug Philipsen kar ouv.
ol oroiol peAétnoav |60 mepImioels Tepipepikoy ada-
pavtvoPAactwpatog Kar katéAn&av oto oupnépaopa ot
TIaPAAO TIOU avapéPETal EHPAVIoN TepipepIkoy adapav-
TvoPhactwuatog og aoBeveig amd 9 €wg 92 etwv, Ta me-
pIpepikd adapavuvopiactwpata ouvrBwg epgavidoval
v 5n dekaetia g Cwrig pe éva péoo 6po nAIkiag ta 52
€t (Philipsen kai ouv. 2001). Ztnv mepimwon mou Ta-
pouaidletal, o aoBevrig eival 44 etwv, nNikia maparmjoia
HE TV avagepdpevn otnv BiBAioypaia.

H mo ouvnBiopévn evtdrion tou Tepigepikol adapav-
voPBAaoTHatog eival ta oUAa Twv 080VIoQOPWY TTEPIO-
XWV NG dvw yvdbou amod Toug TOPEIG G TOUG TIPOYO-
@loug 1§ Ta oUAa otnv Kkdtw yvdBo amd toug youpioug
£W¢ TNV TepIoxr] TMow and autouq (Xatnuavwing Kai
ouv. 2010). Ztnv dvw yvdbo n o ouxvr| evromion eivai
o BAevvoydvog tou yvabiaiou kuptdpatog (Orsini kai
ouv. 2000). [Ndvtwg, To mepipepikd adapavivoBrdotw-
pa propel emiong va epgaviotel otnv mpdobia mepioxn
NG dvw yvdBou 1| atnv Tapeiakr| emedvela TG eatvia-
KNG akpoAoiag tng Kdtw yvdBou. 2tov Mivaka | éyive
emhoyr} and tnyv BiAioypagia Bacildpevn otig MAnpo-

and speech. Medical history was unremarkable. The pa-
tient reported no prior surgeries but affirmed a cigarette
smoking history of ten cigarettes per day for ten years be-
fore cessation nearly five years ago. He consumed | to 2
alcoholic beverages one to two times a week.

Clinical examination revealed a rectangular in shape mass
measuring |x2 cm with firm consistency, located in the
left maxillary tuberosity region. The mass was peduncu-
lated, non-ulcerated, non-tender and the overlying mu-
cosa was hyperemic (Fig. I). The oral cavity, head and
neck examination did not reveal any other pathologic le-
sions or any enlarged palpable lymph nodes.

Additional evaluation included panoramic radiograph,
laboratory tests and cranial computed tomography. Lab-
oratory tests ranged within normal limits. Panoramic ra-
diograph revealed resorption of the underlying bone in
the region of the left maxillary tuberosity (Fig. 2). Com-
puted tomography showed a solid mass located under
the left maxillary tuberosity expanding lateral to it (Fig.
3). The mass caused slight resorption of the underlying
bone, but invasion of bone marrow or destruction of the
underlying bone was not evident. To further delineate
the situation a magnetic resonance imaging was per-
formed which confirmed the CT findings.

A biopsy taken to establish the diagnosis was indicative
of a peripheral ameloblastoma. Excision of the lesion was
scheduled under general anaesthesia. The mass was ex-
cised with a margin of healthy mucosa and with part of
the underlying maxillary tuberosity and alveolar process.
The defect was covered with an iodoform gauze and left
to heal by secondary intention.

Histologic examination of the gross specimen con-
firmed the initial diagnosis. Microscopical examination
disclosed a tumor composed of strips and narrow cords
that consisted of odontogenic epithelium lined by pal-
isaded columnar cells with reversed polarization. There
was no invasion of the underlying bone microscopically.

N Y

e L a

Eik. 4: loto)oyixr| eikéva pe vnoideg veormhaouatkgyv emOnNiakdy Kuttdpwy Tou opolddouv e adapavivoBAdotwua kai dinfolv

Tov urioPAevvoydvio 10T6, kdtw armd to kaiutmkd embriio (a) (HEx40) (B) (HEx100).
Fig. 4: Peripheral ameloblastoma have islands of ameloblastic epithelium that occupy the lamina propria undemeath the surface epithelium

(@) (HEx40) (b) (HEx100).
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Qopieg TTOU OVOUV OI OUYKEKPIPEVEG PEAETEG YIa TOV
TPdMo diIdyvwong, diagopodidyvwong kai Oepareiag oe
ouvduaopd pe ta mooootd urnotpomr|g toug. [vetar ga-
vePO WG TA TTOCOOTA UTIOTPOTTAG TOU TepIpePKoU ada-
pavivopAactwpatog, efte n Bepaneia ouvodeletal eite
OXI pe ektopr] ootou, otd TePIoTatikd TToU TIAapousId-
Covtar ayyiCouv pndevikd mocootd (MMivakag ). ‘EE me-
PITIWOEIG EEWOUNIKAG EVIOTIIONG €XOUV TTEPIYPAQE! OTNV
BiBAioypapia (Yamanishi kar cuv. 2007). 2tg mévte amd
autég N aMoiwon evtomddtav otov PAewoydvo tng Td-
PEIAG Kal otV dMn Tiepfmwon otov PAevvoydvo Tou
€ddpoug tou atépatog. O Philipsen kar ouv. unootnpi-
Couv TG aUTEG ol Tieptwoelg dev Ba mpémel va ava-
QEpOoVTal WG TePIPepIKS adapavuvoPAdotwua ad wg
Baaikokuttapikd kapkivawpata (Philipsen kai ouv. 2001).
2TV Mepimwon mou Tapouacidletal, n eEweutikr pdla
EVIOTICSTaV OtV ouvnBEaTepa avagepdevn TEPIOXT
Tou yvabiaiou Kuptwuatog,

KAvikd to mepigepikd adapavtvoBAdotwua mapouoid-
Cetal wG eAaoTKrG olotaong oykidio pe Kokkiwdn, Bn-
Awpatwdn, Aefa fj Tpaxeia emedveia, ou TolkiAel og
Xpwpa and pol ewg Baby kokkivo (Xatdnuavoing kai
ouv. 2010). 2e evédovteg aobeveig dtav evtomiCetal md-
vw o€ Heooddvua OnAry propel va mpokaléoel Sielpuv-
on tou pecoddvuiou diaotipatog (Vanoven kai ouv.
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The diagnosis was peripheral ameloblastoma which
showed a plexiform pattemn (Fig 4a, b).

The patient was recalled on a regular basis for close ob-
servation. Four months after surgical excision of the
tumor a new CT showed increased thickness of the mu-
cosa of the left maxillary antrum but no sign of tumor re-
currence. One year after surgical excision there is no sign
of recurrence in the region of left maxillary tuberosity.

DISCUSSION

In 2005 the World Health Organization classified amelo-
blastomas as solid/multicystic, unicystic, extraosseous/pe-
ripheral and desmoplastic (Bologna-Molina et al. 2009).
Peripheral or extraosseous ameloblastoma accounts for
[-10% of all ameloblastomas (Kyriacopoulos et al. 2005,
Bologna-Molina et al. 2009) and by definition arises outside
the bone as opposed to the other subtypes which develop
intraosseously. The average age of presentation according
to Gardner is 50 years old (Gardner, 1984). This is in ac-
cordance with Philipsen et al. who reviewed |60 cases of
peripheral ameloblastomas and concluded that although
it has been reported in patients aged from 9 to 92 years
old, it usually occurs in the 5th decade of life with an av-
erage age of 52 (Philipsen et al. 2001). In our case the pa-
tient is 44-year-old similar to previous reports.
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Table 1: Literature reports of PA

(ytg:s) Sex* Location res?)or;; kD Histology Treatment Follow-up Recurrence
LeCorn et al. 2006 61 M Anterior maxilla Yes Mo beine 4 months No ***
removal
Posterolateral Keratin Partial
Heloan el 2005 . i maxilla Yes production maxillectomy NI N
Tajima et al, 2001 40 M Posterior maxilla .Y‘?S and 10 months No
' infiltration
Bologna-Molina et al. , . No bone
2010 66 F Mandibular body No Desmoplastic removal 4 years No
’ . - No bone
Curan, 2008 56 M | Posterior mandible Yes removal 51 months No
Orsini et al. 2000 49 M | Posterior mandible NR Follicular NR 7 years No
46 NR | Posterior mandible Plexiform 4years No
Martelli-Junior et al. Posterior mandible . No bone
2005 20 M (lingual) No Follicular removal 1 year No
_ Follicular
Yamanishi et al. 2007 80 M Buccal mucosa - and plexiform 7 months No
. . No bone
Ide et al. 2009 73 F Anterior maxilla No NS removal 1 year No
. Yes and .
Smullin et al. 2008 44 F Left palate . Desmoplastic Bone removal 1 year No
infiltration
Pekiner et al. 2007 60 M | Posterior mandible Yes Plexiform Bone removal 6 months No
...our case 44 M Posterior maxilla Yes Plexiform Bone removal 2 years No

*F=Female, M=Male, NR=not registered **not evident in OPG ***but recurred one time in the past

2008). H pada eivar ouvnBwg avwduvn extog edv eEeh-
KwOel. 2TV MepiMmwon Tou mapouoiddetal n PAAPN rfrav
avwduvn, okAnpoehaotikr, €upioxn pe epubpry xpold
XwpiG va eppaviCer eEghkwon.

AKTIVoypa@ikd To UTTOKENEVO 00TO Yevikd Sev egavi-
Cel aMoloeig. O dykog Tdvia evioTTiCetal emeaveiakd
ToU PAoIBSOUG 0oToU EMEISH TO TTEPIOOTED KAl O OUAW-
8N OUVOETIKOG 10TOG OUVIOTOUV €vav amoTEAEOHATIKG
@paypod mou dev emtpérel veonmhaotikr diRdnan tou
puehou (Vanoven kar ouv. 2008). Mepikég popEg eTi-
(PAvelakr) armopPdPnan ToU UTTOKEEVOU 0oToU Propel
va UTTApXel e TN Hop®r| KUTTEAOEIOUC amoppd®nong
WG AMOTEAECHA TNG TTiEcNG Tou 0aToy amd Tov atadiakd
augavdpevo dyko Adyw tng ootikig dinBnong. O1 Gurol
kar Burkes (1995) pehétnoav 8 mepimwoei mepigepi-
koU adapavtivoBAaoTOAaTog Kal cupmépavay ot emi-
(PAVEIAKT) KUTTEMOEISHC amoppd@naon Tou ootol Uthe-
xe povo oe pia mepfmwon aAd oe avahoyn eMnviki
pEAETN eml 7 TepIyoewy, KueMoeIdrig dialyaon otn
eatviakl améeuon TapatnEidnke ot 3 TEPITTIWOEIG
(Kupiakdmouhog kar ouv. 2005). MNapd to veyovdg éu
N KUTTEMOEIOAG amoppdPnon ToU UTTOKEIPEVOU 00ToU
Sev evromiCetal mdvia aktivoypa@ikd, TG TTEPIOOOTEPES
(POPEG TIAPATNPEITAl KATA TV EKTOWr) TOU OYKOU OCTIKY
anoppdPnon. 2InV MePIMwon Mou mapoucidaletal ol

The most common location of peripheral ameloblas-
toma is the gingiva of incisor-premolar region of the
maxilla or the gingiva of the molar-retromolar region of
the mandible and behind this region (Hatzimanolis et al.
2010). In the maxilla the most frequent location is the
soft, palatal tissue of maxillary tuberosity (Orsini et al.
2000). However, peripheral ameloblastoma can also
occur in the region of anterior maxilla or in the lateral
aspect of the mandibular alveolar process. Representa-
tive papers are shown in Table | based on data given
on diagnosis, treatment and recurrence rate. It is obvious
that recurrence of peripheral ameloblastoma in minimal
regardless the removal of bone or not (Table I). Six
cases of extragingival location have been described in
the literature (Yamanishi et al. 2007). In five of them the
lesion was located on buccal mucosa and in the other
one it was located on the floor of the mouth. Philipsen
et al. supported that these cases should not be referred
as peripheral ameloblastomas but as basal cell carcino-
mas (Philipsen et al. 2001). In our case the mass was lo-
cated in the maxillary tuberosity region.

Clinically peripheral ameloblastoma presents as a small,
firm mass with granular, papillary, smooth or warty sur-
face which varies in colour from pink to deep red (Hatz-
imanolis et al. 2010). In edentulous patients it can cause
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ameIkoVIoTIKEG eEeTdoelg €de1Eav KUTIEAOEISH 0OTIKN
amoppd@naon otnv TePIOXH| Tou apiotepoy yvabiaiou
KUPTWHATOG omwg mieplypdpetar BIBAIoypagikd kai ka-
pia &iiBnon tou puehol twv ootwv | anoddunon Tou
UTTOKElEVoU 0oToU.

H aktivohoyikr] eikéva tng kumeMoeidoug dialyaong tou
UTTOKE(pEVOU 00ToU pTopel akdun va eviomotel o A
Aoug TepIpePIKOUG Jn 0OovVTOYeve(G OyKoug, OTIwG atov
TIEQIPEPIKS YIYAVIOKUTIAPIKS OYKO KAl CUVETIWG AUTOf Ol
oykol Ba mpégmer va epidappdvovtar otn diagpopikr| Sid-
yvwaon (Curran, 2004). Alagopikr didyvwon Ba mpérmel
emiong va yivetar and dAMeg aMoIRoEIG Twv oUAwY TToU
€xouv Tapdpola KAVIKA epgdvion kai epgaviovtar ou-
xvaTepa amd to Teplpepikd adapavivoPAdotwpa dmwg
10 OAWpa, TO TIUOYAVO KOKKIWA, N eMouAida, To vwpa,
TO TEPIPEPIKO OOOVIOYEVEG Vwla Kal TO TTEPIPEPIKO
ooteoroloUpevo vwpa (LeCom kai ouv. 2006). H dia-
@opik didyvwon eivar dUokolo va yivel pe Bdon khivikd
Kal aKTVOYPA@IKd XapaKTnPIoTIKd Kal efval iepioodtepo
akadnuaikol evoiapepovtog kabwg n Bepareia eivar n
id1a yia dheg TG MpoavapepBeioeg ovrdtnTeg Kai TepI-
AapfBdvel extopr| Tou GyKou Ge SPIA UYIWY I0TWV.

H maBovéveon tou mepipepikol adbapavivoBAdoTWPATog
amotehel Bépa umd oulrtnon. Mia Bewpia umootnpiCel
4T 0 yKOG TIPOEEXETAl Ao UTTOAEIUATA TNG 0OOVTIKAG
Taviag Tou TIapEPEVaV otov PAEVWOYOVO TwV QATVIAKOV
anoeUoewv Kal pia dMn Bewpia umootnpiCel dt o Te-
pIpePIkS adapavtvoBAdotwua mpokurel and T Paciki
otada tou kahutttikoU embnAiou, To omoio éxel T du-
vatdtnta diagopotoinong o 0SovIoyeveg eMBAAIO AO-
YW TNG Mapouoiag og autd TMoAUSUVAPWY KUTIApwWV Twv
eAacodvwv olehoyovwv adévwv (Vanoven kali ouv.
2008). H deltepn Bewpia umootnpiletar amo to yeyovog
ot éxel anodeixBel 6T 1o Kahutrtikd emOANIo €xel TV
Ikavotnta va diagoportioleital oe 0O0VIOYEVEG emBriAio
(Curran, 2004). EmmAéov, pikpooKoTTIKG T veorAaoua-
TKd emBriNio Seixvel va ouvOEETal e TO KAAUTTTIKO €T
BrAio kal ol ouvdéoelg autég Tmoteletal dT avamapl-
OTOUV TNV TTPOEAEUCH TOU GYKOU ard TO OTOHATIKO €TTI-
BrNo. Mavtwg, auty n oluvdeon fowg anAd avamapiotd
KOUYXWVEUON» TOU VEOTIAAOATIKOU emBnAiou pe To Ka-
AuTTTIKG €mBrNio dTwg Ta umoAefypata tou adapavuvi-
koU emBnAiou «ouyxwvelovtam pe To otopatikd emon-
No katd ) didpkela g avatohrig Tou dovtiod 1| dTwg
10 evdoootikd adapavtivoBAdotwpa diaBpwvel To @at-
VIGKS 00TO KAl KOUYXWVEUETAD [E TO OTOPATIKG emor-
Ao (Orsini kar ouv. 2006).

Mpdogata, or Ide kar ouv. avépepav pia mepfmwon in
situ TTepipepIkol adapavivoBAaoTpatog urmootnpiCov-
1ag éu aut n mepimwon eivai n anédeign ot ta mepige-
pikd adapavuvoPAactpata mpokumouv and KUTtapd
TOU KAAUTTTIKOU €MBNAOU TIoU KATW armo OUYKEKPIPEVES
ouvOrkeg petaotpépovtal o dia mepioodtepo adiago-
porointn Katdotaon Tou Ta kabiotd ikavd va Petatpa-
moUv oe adapavivoPAdotes. Ta kittapa autd moAa-
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tooth separation when it grows on interdentally papilla
(Vanoven et al. 2008). The mass is usually painless and
non-tender, unless it becomes ulcerated. In our case the
mass was pedunculated, non-ulcerated and non-tender
and the overlying mucosa was hyperemic.
Radiographically the underlying bone is generally not af-
fected. The tumor is always confined superficial to the
cortical bone because periosteum and gingival connec-
tive tissue create an effective barrier that does not allow
neoplastic marrow infiltration (Vanoven et al. 2008).
Sometimes, superficial bone resorption may be evident
producing “cupping” of the underlying bone due to pres-
sure rather than due to bone invasion. Gurol and Burkes
(1995) reviewed 8 cases of peripheral ameloblastomas
and concluded that “cupping” was evident in only one
case, although in a Greek study concering 7 cases of
peripheral ameloblastomas "cupping” was evident in 3
cases (Kyriacopoulos et al. 2005). Despite the fact that
“cupping” of the underlying bone is not commonly
found, most of the times bone resorption is evident dur-
ing tumor excision. In our case the panoramic radiograph
revealed cupping resorption of the underlying bone in
the region of the left maxillary tuberosity, and the CT
and magnetic resonance imaging showed no invasion of
bone marrow or destruction of the underlying bone.
“Cupping” can also be noted in other peripheral non-
odontogenic tumors, such as peripheral giant cell tumor,
suggesting that these tumors must be included in the dif-
ferential diagnosis (Curran, 2004). Differential diagnosis
must also be made from other gingival lesions that are
similar in appearance and far more common in incidence
than peripheral ameloblastomas such as papilloma, pyo-
genic granuloma, epulis, fibroma, peripheral odontogenic
fibroma, and peripheral ossifying fibroma (LeCorn et al.
2006). Differential diagnosis based on clinical and radi-
ographic characteristics, is difficult, but it is more of aca-
demic interest since treatment is the same for all the pre-
viously mentioned entities and involves excision of the
tumor with a margin of healthy tissue.

Pathogenesis of peripheral ameloblastoma is a matter of
debate. One theory supports that the tumor is derived
from extraosseous remnants of dental lamina and the
other states that peripheral ameloblastoma arises from
basal cell layer of oral epithelium, which has the potential
to differentiate into odontogenic epithelium or from the
pluripotent cells of minor salivary glands, when the tumor
has an extragingival location (Vanoven et al. 2008). The
theory that peripheral ameloblastoma arises from the
basal cell layer of surface epithelium is supported by the
fact that it has previously been proved that oral epithe-
lium has the ability to differentiate into odontogenic ep-
ithelium (Curran, 2004). Moreover, microscopically many
tumors show connection with the overlying epithelium
and this connection is thought to represent the origin of
the tumor from surface epithelium. However, this con-
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mAaoidlovtar yia KAmoloug avegryntoug Adyoug kar on-
pioupyouv 1o Tepipepikd adapavuvoPidotwpa (Ide ka
ouv. 2009). H BAGPn Bdgetar Oetikd pe kutokepativn 19
(CK19), n omoia xpwpatiCer emiong dAa ta emBnhiakd
otoixela Twv evdoooTikwy adapavivopAactwpdtwy, Ta
odovtikd oméppatd, To eufpuikd otouatikd emBrAAIo Kal
10 Opyavo NG adapaviivng (Reichart kar ouv. 1993,
Berkovitz kar ouv. 1998), aMd dev xpwpartiCel To otoya-
kS embrNo. Autd To yeyovdg otnpiCel T Bewpia mou
urtootnpiCel &t ta Tepipepikd adapavivoBAactwpata e
vai mo moavd va mpogpxovtal amd Ta UTOAEIPata g
odovtikrg taviag. O Kahn avagépel mapouoia tou av-
Bpwmmvou BnAwpatoiold HPV-16 kai |8 og pia mepfmwon
TiEpIpePIKOU adapavivoBAAoTWHATog, yeyovog Tou odn-
yel otnv umdBeon & kar TepIPaMovtikol TTapdyovteqg
OTwg N poAuvon and 10Ug propouv eMmiong va CUVEICQE-
pouv otnv avdrrtugn tou dykou (Kahn, 1992).

[Nap’ éAo Tou To TepIPePIkS adapavivoPAdotwpa eival
I0TOAOYIKA TAUTOONHO e To evOooaoTikd adapavtivoPAd-
OTWHA, EXEl EVIEAWDG OIAPOPETIKA BloAoyIKr oUlTEPIPO-
pd. 2uvABwg eppavietal os dropa péong nAikiag (4n
kal 5n Sekaetia) eve) To avtiotoIxo evHo0OTIKG eppavi-
(etal ouxvdtepa o dtopa vedtepa. To Tepigepikd ada-
pavtvoPAdotwpa epgaviCetar wg pia piker) didykwon
TV VAWV Xwpig dINBnon oto utokeiuevo 0oTd eve) TO
evboootiké adapavivoprdotwpa emdeikviel pia emoe-
TIKA ouptepipopd dINBWVTAG Kal KATAOTPEPOVIAG TO
00T Kal TTOMEG POPEG ePaViCel eEWOTTIKY ETTEKTACH).
To MocooTd UMOTEOTTFG Tou TEPIPEPIKOU adapavvo-
BAaotwpatog kupaivetar amd 9-19% (Orsini kar ouv.
2000, Philipsen kai ouv. 2001), evey avtiBeta exeivo tou
evboootikol adapavivoPAactpatog eival oAl peya-
Atepo kai kupafvetar amé 50-90% (Curran, 2004). ®ai-
vetal &t n dia IotoAoyikr aloiwon Tapouacidlel pia ev-
TEAWG SIaQOPETIKY OUPTIEPIPOPd dtav evioriCetal Ewo-
otiKkd. Akdun Sev eival yvwotd edv autd ocuppaivel emel-
O 0 ouvdeTIKOC 10TOC TwV OUAWY aTTOTEAE! TTIO aToTe-
Aeopatikd @paypd otnv e&dmiwon tou dykou amd ou
10 bidotnua Peta&l twv ootkwy Sokidwv 1] emeidn ta
VEOTIAQOTIKG KUTTapd Tou odovtoyevoug embnAiou oup-
TIEpIpEpovTal SIAPOoPETIKA OTOUG I0TOUG TwV OUAWY amd
41 0To 00T BTouU aveupiokovtal YuoIoAoyIKd.

H Bepareia exhoyr|g elvar n cuvtnENTKr UTTOTTIEPIOOTIKY
eKTopr] Tou Oykou pe KAvika uyiry opia (Curran, 2004).
Agaipeon ootou dev mipoteivetal kKabwg €€ opiopoU To
TepIpepIkS adapavtivoPrdotwua efivar Ewootikd. 2Tnv
BIKA pag Tepfmwon mpaypatoTorfnke agaipeon ootou
Kal To IotoAoyIkS TIopiopa emPePaiwoe i autd dev eixe
8INBnBel amd tov dyko, umootnpiCovtag tn Bewpia ot n
UTTOTTIEQIOTTIKY EKTON efval emapkrg tav aviipeTwiCe-
Tal éva anbég mepipepikd adapavuvopidotwua. O
Tajima kar ouv. Mévtwg, mapousiacav pia mepimmwon me-
pIpepIKoU adapavivoPAaoTOHATog pe 10ToAoyIKd Xapa-
KInEIoTikd ouvaer Pe kakorjOn dyko Tou eixe dInBrioel
10 Tapakeipevo 0otd. O1 ouyyPaPeig MPoTeivouv T ou-

AaZapidou M. kai ouv./Lazaridou M. et al.

nection may simply represent fusion of the tumor with
the overlying epithelium just like reduced enamel epithe-
lium fuses with oral epithelium during tooth eruption or
just like intraosseous ameloblastomas erode the alveolar
bone and merge with oral epithelium (Orsini et al. 2006).
Recently, Ide et al. reported a case of an in situ peripheral
ameloblastoma supporting that this case is the proof that
peripheral ameloblastomas arise from cells of surface ep-
ithelium which under certain conditions revert to a more
undifferentiated state capable of becoming ameloblasts.
Those cells proliferate for unknown reasons giving rise
to peripheral ameloblastomas (Ide et al. 2009). Peripheral
ameloblastomas stain positively with cytokeratin 19
(CK19) which is also positive in all epithelial elements of
intraosseous ameloblastomas as well as in all tooth
germs, in fetal oral epithelium and in human enamel
organ (Berkovitz et al. 1998, Domingues et al. 2000, Re-
ichart et al. 1993), but not in oral epithelium postnatally.
This fact supports that peripheral ameloblastomas are
most likely to arise from the remnants of the dental lam-
ina that remain after tooth development. Kahn found ex-
pression of human papilloma virus HPV-16 and 18 in one
case of peripheral ameloblastoma (Kahn, 1992). This
finding suggests that environmental factors such as virus
infection may also contribute to the development of ex-
traosseous ameloblastomas.

Clinicians must understand that although peripheral
ameloblastoma is histologically identical to intraosseous
ameloblastoma, it has a completely different biologic be-
haviour. peripheral ameloblastoma is usually found in eld-
erly people (4th and 5th decade) whereas its in-
traosseous counterpart is more common in younger
people. Peripheral ameloblastoma appears as a small gin-
gival mass with no invasion to the underlying bone. In-
traosseous ameloblastoma, on the other hand, shows an
aggressive behaviour invading and destructing the bone
and sometimes becoming extraosseous. Recurrence
rates range, as far as peripheral ameloblastoma is con-
cerned, from 9-19% (Orsini et al. 2000, Philipsen et al.
2001), much lower than recurrence rates of intraosseous
ameloblastoma, which range between 50-90% (Curran,
2004). It seems that the same lesion exhibits a com-
pletely different behaviour when located in the gingival
tissue than when located in the bone. It is not yet known
if this is because gingival connective tissue is a more ef-
fective barrier to tumor spread than intertrabecular
spaces or because neoplastic cells of odontogenic ep-
ithelium behave differently in the gingival tissue than in
the bone where they are normally found.

The current treatment of choice is conservative suprape-
riosteal excision with adequate margins (Curran, 2004).
Bone removal is not recommended since by definition
peripheral ameloblastoma is extraosseous. However, in
our case, bone removal was performed and the histo-
logic report confirmed that the bone was not infiltrated
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vaQeaipeon Tou uTTokeiyevou ootol padi pe tov oyko
otav To péyebdg Tou eivar peyaiitepo amd 1,5 cm (Taji-
ma kar ouv. 2001).

‘Onwg mpoavagépBnke, ol unotporég eivar omdvieg kal
OTNV TIAEIOVATNTA TOUG OPEIMOVTAl OE AVETIAPKY agaipe-
on tou OyKkou. YTotpotr| éxel avagepBel akdpn kai 8
XPOVIA PETA TNV eKTOWH ToU OYKOU Kal autdg eival o Ad-
YOG TIOU TIPOTeiveTal emavéreyxog Tou aoBevouc e ad-
piotov (LeCom kai ouv. 2006). O Baden kai ouv. ma-
pouciaoav pia mepimwon kahoriBoug mepigepikoy ada-
HavTivoBAQoTWHATOG TToU UTTOTEOTTIACE WG adapavtivo-
BAaoTikd kapkivwpa, TO OTIOI0 AVTIUETWTTIOTNKE JE aKTI-
voBepareia kal TeNikd eEeAixBnKke oe avam\aotikd kap-
kivwpa (Baden kai ouv. 1993). 2 mepimmwaon umotporr|g
TIpOTEivVETal Pia eUpUTEPN EKTOWN HE apaipeon Tou UTo-
kefpevou oatou (Orsini kar ouv. 2000).

Or kakonBeig eEalayég eival ToAU omdvieg, av Kal €xel
dnuooieuBel pia peAétn €8 TepIMoewy TTEPIPEPIKOU
adapavivopractopartog (Ide kai Kusama, 2004) pe ka-
KorBn 1oToAoYIKG Kal KAVIKE XAPAKTINPIOTIKA. 2€ AUTEG
TG TIEPITTIWOEIG Ol OYKOI TTAPOUCIACouV eMOETIKH TOTTIKN
oupmepIpopd, SINBwvtag Kar KAtaoTEEPOVTAg TiG Tapd-
Kelleveq SoEG evey o pia rapouciaon mepimwong, n
KakornBng euon tou dykou eavepwBnke amod TV eued-
vion petaotatkig eotiag (Wettan kar ouv. 2001). H ou-
xv4TNTa Tou KakornBoug TepipepIkoU adapavivopAdoT®-
partog eival 4%, mapdpoia e TV AVTIoTOIXN TOU evO00-
otkoU adapavuvoBiactwpatog (Philipsen kar ouv.
2001). Auotuxag, dev undpxouv aceaAr Kprtipia yia
va TipoPAepBel olog dykog Ba eEaMayel o TepIpepIkd
adapavtivoPAactiké Kapkivwpa kai n kakoBng oupre-
plpopd diamotwveral pévo amd v KAVIKA TTopeia Tou
OYKOU Kal CUYKeKpIPéva étav autdg umotpotdlel i ivel
aropakpuopéveg petaotdoeig. Or lde kar Kusama (2004)
utrootnpiCouv &t 0 BaBuodg PTG SpaatnPEISTNTAC
iowg va oxetiCeTal pe TV KAIVIKY) SUPTIEQIQOPA Tou Y-
kou, evd of Kishino kar ouv. emmAéov umootrpiEav auth
v undéBeon Seixvovtag dti o deiktng Ki-67 eivar évag
XPAOIHOG avOOOIoTOXNHIKOG deiktng Ikavog va kabopi-
oel v mBavétnta kakoriBoug eEalayrig 1| kakorBoug
oupmepipopdg tou dykou (Kishino kar ouv. 2007). Onwg
avaeépetal dev UMidpxouv f UTidpxouy TTOAU AiVEG pItw-
O€IC OTO TepIpepikd adapavivoPAdotwpa. Edv undp-
xouwv Tapamndvw and pia prrooeig avd orukd medio, o
oykog Ba mpémel va Bewpeftal wg ev duvdpel kakorng
dykog avegdptnta amd v IoTohoyikr Tou eikdva (Ide
kar Kusama, 2004).
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by the tumor, supporting the theory that supraperiosteal
excision is adequate when a true peripheral ameloblas-
toma is treated. Tajima et al. however, have reported a
case of peripheral ameloblastoma with histologic features
consistent with a malignant tumor which had infiltrated
the adjacent bone. They have suggested that when the
size of the tumor is bigger that 1.5 cm, bone removal
should be performed (Tajima et al. 2001). Recurrence is
rare and it is currently attributed to inadequate clearance
of the tumor rather than to tumor aggressiveness. Re-
currences have been reported even 8 years after tumor
excision and this is the reason why indefinite follow-up
of the patient is recommended (LeCom et al. 2006).
Baden et al. reported a case of a benign peripheral
ameloblastoma recurring as an ameloblastic carcinoma
which progressed to anaplastic carcinoma following irra-
diation (Baden et al. 1993). If the tumor recurs, a wider
excision with removal of the underlying bone is recom-
mended (Orsini et al. 2000).

Malignant transformation is very rare, although a review
of six cases of peripheral ameloblastomas (Ide and
Kusama, 2004) with malignant histologic and clinical fea-
tures has been published. In these cases the tumors ex-
hibited aggressive local behavior, invading and destruct-
ing adjacent structures. In one case report, malignancy
was manifested by metastasis (Wettan et al. 2001). The
frequency of malignant peripheral ameloblastomas, is
4%, similar to that of intraosseous ameloblastomas
(Philipsen et al. 2001). Unfortunately, neoplastic poten-
tial is only realized when the tumor recurs or metasta-
sizes and there are not safe criteria to predict which
tumor will transform to peripheral ameloblastic carci-
noma. Ide et al. support that degree of mitotic activity
could be of clinical significance and Kishino et al. further
support that hypothesis by showing that Ki-67 is a useful
immunohistochemical marker in predicting prognosis
and potential malignant transformation (Ide and Kusama,
2004, Kishino et al. 2007). In general there are no or
very few mitoses in peripheral ameloblastomas. If more
than one mitotic figures per medium-power field are
found the tumor must be considered as a potentially
malignant tumor no matter what the cytologic features
are (Ide and Kusama, 2004).
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Emtdxuvon kai evioxuon tng 00TE0EVOWPATWONG
TWV EPMPUTEUPATWV. ZUYXPOVEG kateuBuvoelg

Fonydpng BENETHS!, Anpuriteng TATZHZ2, ®lwpevtia ZTYAIANOY?, Xapdhapmog X YMEQNIAHS?

Epyaotipio Zropatkic & [vaBompoowmkric Xeipoupyikric Odovtiatpikr 2xoA ApiototeAeiou [Navemotnuiou Osooalovikng

(ArevBuvtric: Kabnyntic K. Avtwviddng)

Acceleration and improvement of dental implants’
osseointegration. Current perspectives

Gregory VENETIS, Dimitris TATSIS, Florentia STYLIANOU, Charalampos SYMEONIDIS

Department of Oral & Maxillofacial Surgery, Dental School, Aristotle University of Thessaloniki, Greece

(Head: Professor K. Antoniadis)

MEPINHWH: O1 duvatdtnteg emtdxuvong TG 0OTEOEV-
owpdtwong f/kal evioxuong Tou TEPIEPPUTEUPATIKOU
ootoU eival To avtikeipevo TG mapouodag PIBAIoypaqikig
avaokdmong.

Mpaypatomoirfnke avaldfitnon oto pubmed pe AEEeIg
KAeIOId: accelerate, improvement, osseointegration yia to
didotnua 2009-201 3. Or cuvduacpof twv avwtépw arné-
dwoav a) 78 dpbpa yia accelerate - osseointegration kai
B) 206 dpBpa yia improvement - osseointegration. Mia
oupmAnpwpatikr BiBAloypaeik avadrjtnon yia TG Texvi-
KEC a€nong tou @atviakoU ootou yia ta 10 teleutaia
xpovia, amédwoe 457 dpbpa. Amd T ouotnuatikr ava-
okdTMon twv Tapandvw dpbpwv mpokurel ot

1) H kateuBuvdpevn ootikr avayéwwnon eivar n kahitepa
HEAETNHEVN TEXVIKF) aUENongG Tou ootol yUpw armd eleu-
Telpata ou torobetolvtal og TTwxd 0oTikS untdBabpo.
2) H véa tdon yia v eneepyaocia g emedveias twv
EHPUTEUPATWY Eival P TNIO ATTIEG TEXVIKEG Kal Pe TN Por}-
Beia tng vavotexvohoyiag.

3) H emkdAugn TG eMEAVEIAS TWV EPPUTEUNATOV pE
ouvBetikd ohyorrertidia ri/kar avépyava dhata aope-
otiou og TTOAU AeTTtd otpwpata pmopel va Tpokahel Pio-
XNMIKY EVioxuon Tng 0oTeoevowpPdTwong.

4) AMEG, N BIOXNUIKEG TEXVIKEG, EQappolovtal Tieipa-
HATIKG, KUPIWG yia TNV amotpord r Ty empBpdduvon g
OOTIKIG anwAeiag yUpw amo éva euqUTeula.

5) Zuotnuatkr xopynon avaoToAéwv NG OOTEOKAA-
otiKAG Asrtoupyiag Omwg ta dipwaovikd 1] To otpdvtio
@alveral va emtaxuvel Ty TPWIPN @Aon TG OCTEOEV-
OWPATWONG.

Ta mapamdvw euprpata anoteholy pia Katd TTPOCEYYI-
on TEAYVWOon yia tn peMovTkr eEENEN NG €peuvag Tng
OOTEOEVOWNATWONG Kal B€touv gpeuvnTkd epWTANATA
YIQ TTEPAITEPW HEAETN).

AEZEIX KAEIAIA: ooteoevompdtwon, eJQUTEUHATa, TEXVIKES

SUMMARY: The possibility to accelerate osseointegration
and/or to improve bone quality around an implant is the
subject of the present literature review.

The following key words were searched on Pubmed: ac-
celerate, improvement, osseointegration. The publication
date span was set from 2009 to 2013. Combinations of
the search terms retrieved the following results: a) ac-
celerate and osseointegration: 78 papers; b) improve-
ment and osseointegration: 206 papers. A supplementary
search on the surgical techniques available for alveolar
ridge augmentation for the last 10 years, found 457 pa-
pers. After a systematic review of the above papers the
following are concluded:

|. Guided bone regeneration (GBR) is the most thor-
oughly examined technique of bone growth around a
dental implant placed into a poor alveolar bone.

2. The dental implants’ surface treatment trends aim to
less invasive and more sophisticated techniques, with the
use of nanotechnology.

3. Implant surface coating with adhesion peptides and/or
inorganic calcium compounds in thin layers may amplify
the biochemistry of osseointegration.

4. Other, non-biochemical methods, are being tested ex-
perimentally to inhibit or decrease the alveolar bone loss
around an implant and finally

5. The systemic administration of osteoclastic inhibitors,
such as bisphosphonates or strontium seems to acceler-
ate the initial stage of osseointegration.

These findings represent an approximate prediction for
the future development of osseointegration research and
pose research questions for further study.

KEY WORDS: osseointegration, implants, techniques
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EIZAIQrH

H ooteoevowpdtwon twv epeuteuddtov ivar KAvIKSG
OpOog TToU € I0TONOYIKO EMIMESO AVTIOTOIXEl 0T OTEVN
enagr Peta&y Tou ootou Kal ToU EPPUIEUHATOG £T01 TIOU
0 METAEU TOUG XWPOG va pn Eemepvd ta 40um, xwpig
mapepPoAr ouvdetikoU 1otol (Moon kar ouv. 1999).
Qotdéoo n oxéon autr| dev eival duvatd va emPePfaindel
KAIVIKG yIa OAn TNV €KTaon NG em@Aveiag Tou PQUTEU-
patog. Emopévwg, otnv mpdén, wg ooteoevowpdtwon
Bewpeftal n emfteu€n g mapamdvw oxéong yid téon
EMEAVEIQ WOTE VA PNV UTTAPXEl HAKPOOKOTTIKY KIVATIKO-
TNTa oUte evdxAnon katd tnyv enfkpouon. Xwpic va eivai
eMapkwg anodedelypévo, autod moteletal ot mpolro-
Bétel TV otevr] emagr] 0otou- eUEUTEUPATOC OF TIEPITIOU
80% g empdveiag Tou teheutaiou (Branemark, 1983).
O amartolpevog xpdvog yid TNV OOTEOEVOWUATWON
eVOG ePQUTELPATOG TTOIKIAEI oNPavTIKd €EaPTWHEVOG
and moMoUg apdyovieg dmwg n apxik otaBepdtna,
0 0xedIAONOG TOU EPPUTEUNATOG, N TOTTIKY Katdotaon
ToU 00ToU, N Yevikr] JETaBOAIKr katdotaon tou aoBe-
voug (Branemark, 1983, Smith, 1985). H Bpdxuvon tou
xpdvou autoy Tou amoTéAece kal amotehel emdingn
TTOMOV gpguvnUKWV TTpooTabeiwy, eival kai otabepn
emBupia twv acBeviv kal emopévwg Kabnpepivo KAIVIKS
TIPOBANA TWV EJPUTEUPATOAOYWV.

H ouvtépeuon g ooteoevowudtwong aMd kar n Pei-
Tiwor| NG, umd v éwvola TG avgnong tng emedveiag
TOU EPPUTEUATOC TIOU KATd TO XPAVO TNG pOPTIONG au-
ToU éxel ooteoevowpatwBel, kabwg kal n evdexdpevn
BeAtiwon twv pnxavoPioAoyikov 1ISI0TATWY Tou 00ToU
Tiou TiepIBAMel €va ep@UTeUla, ival TO avTKelpevo TG
niapouoag PIBNoypagikrg avaockdmnong. H mpoortr Ay-
yASowvn PiBANoypagia diepeuviiBnke, TagivoprBnke,
avaokotmBnke Katd opddeg kai oulnteital.

ME©OAOAOTIA KAI KPITHPIA
ANAXKOIMHXHZ

[Npaypatoroiibnke avalijtnon oto pubmed (http:/
www.nebi.nlm.nih.gov/pubmed/) yia to &idotnua 2009-
2013, pe Aéeig kheidid: accelerate, improvement Kkar os-
seointegration. Ta kprtrjpia cupmepiAnyng otnv avaoko-
Tinon Atav ta akdéiouba: |) o KAVIKEG PeNeTeg (oeipwv 1
TIEPITTWOEWV A0OeVAV) VA dopolv 0doVTIKE EHEUTEU-
Hata kal X GMeG 0oTIKEG TTIPOBEDEIG, 2) Of TIEIPAPATIKEG
HENETEG va apopoUv oTToIoSATIOTE TUMO 0OTIKAG TTPOBEDNG
kai 3) ta dpbpa va eivar atnv AyyAikd yAdooa. Kprtpia
arokAeiopoU Atav: 1) ol HeNéteg va unv eival OXeTKEG e
N POPTION TWV EPPUTEUPATWY (TTPOOBETIKA) Kal 2) va pnv
eival mahaidtepeg amnd to 2009 (€tog dnpooieuong). H -
Aotikry avalrtnon amépepe éva peydho apiBud dpbpwv
TIOU OXETICOVTAV HE TIG XEIPOUPYIKEG TEXVIKEG AUENONG TNG
(PATVIAKrG anéPUoNG Kail Aiydtepa Tou oxetiovtav e dA-
Aoug TpdToug PBeAtivong TG 00TE0EVOWPETWONG.

Bevég lp. kar ouv./NVenetis Gr. et al.

INTRODUCTION

Osseointegration of implants is the clinical term corre-
sponding histologically to the close contact of the bone
and the implant so that the space between them does
not exceed 40mm, without interference of connective
tissue (Moon et al. 1999). However, this relationship can-
not be clinically confirmed for the entire surface area of
the implant. Thus, practically, osseointegration is the
achievement of the above relationship so that there is
no visual mobility or discomfort to percussion. Without
being sufficiently established, it is believed that it requires
close bone-implant contact in about 80% of the surface
of the latter (Branemark, 1983).

The time required for osseointegration of an implant
varies considerably depending on several factors as initial
stability, implant design, the local state of the bone and
general metabolic status of the patient (Branemark 1983,
Smith 1985). Shortening of this time has been pursued
by many research efforts and is also an intense request
of patients and therefore an everyday clinical problem
for implantologists.

Accelerating and improving osseointegration, by means
of increasing the surface of the implant that has “inte-
grated” into the bone at the time of loading, as well as
the possible improvement of biomechanical properties
for bone surrounding an implant is the aim of the current

Aidypappa 1/Diagram 1
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ABG(alveolar bone grafting), ABS(alveolar bone substitutes),
AGF(alveolar growth factors), AGBR(alveolar guided bone
regeneration), AGTR(alveolar guided tissue regeneration),
AD (alveolar distraction), AS(alveolar splitting).

AnoteAéopata BiAioypagikig avadritnong otn
dekaetia 2002-2012 yia TG XEIPOUPYIKEG TEXVIKEG
au&nong NG eatviakrg andeuong.

Results obtained from literature search in the
decade 2002-2012 for alveolar augmentation
surgical techniques
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[Npokelgévou va pelwBoulv ol TTPoG HEAETN TTAPAUETPOI
Kal yia tnv KaAUtepn opoyevoroinor toug, pia deltepn
avalrnon gyive oe PdBog |0etiag (2002-2012), wote
va PeAeTNBoUV 01 XEIDOUPYIKEG TEXVIKEG XWPIOTd Kal 0T
OUVEXEIQ va amokAeioTolv amd tn Pacikr avalrtnon.
> deltepn autr) avadrjtnon ol AéEeig kheidid ritav ol
akdhoubeg opddeg: alveolar- bone grafting- implant, alve-
olar- bone substitutes- implant, alveolar- growth factors-
implant, alveolar- distraction- implant, alveolar- guided
bone regeneration- implant, alveolar-guided tissue regen-
eration-implant kai alveolar- splitting-implant.

Téhog, otnv mpwtn (Bacikr) avadritnon mpootébnke éva
aképn Kprtrplo amokAeiopou: 3) ta dpbpa va pnv apo-
POUV OF XEIPOUPYIKEG TEXVIKEG,

2 UvoAikd TpaypatoroiBnkav dUo mapdMnAeg avaoko-
TAoEIC TG PIBANoYypagiag, pia yia TG XEIPOUPYIKEG TEXVI-
KEG TTou BonBouv TNV ooteoevowddtwaon Kkai pia dMn
yia kdBe AMo TpdTo BeATivong TG 0oTEOEVOWPATWONG
TIou Ogv OXETICETAl PE XEIPOUPYIKT] TEXVIKT.

AMNOTEAEXMATA

O ouvduaopol Twv TMapandvw opwv avalrtnong are-
dwoav toug £&rc apiBpouc dpbpwv avd opdda: al) ac-
celerate kar osseointegration: 78 dpBpa, a2) improve-
ment kai osseointegration: 206, B1) alveolar- bone graft-
ing: 120, B2) alveolar- bone substitutes: 87, 33) alveolar-
growth factors: 21, 34) alveolar- distraction: 44, 35) alve-
olar- guided bone regeneration: 89, B6) alveolar- guided
tissue regeneration: 93, B7) alveolar- splitting: 3. H kata-
vopr Twv dpBpwv otig katnyopieg Bl -B7 oalveral ma-
paotatikd oto Aidypappa I.

H epappoyr] Twv TpIwV Kprtnpeiwy armokAeIoHoU otny ka-
nyopia dpbpwv al kar a2 anédwoe tehikd |36 dpbpa
TTIoU €fXav WG AVTIKEIJEVO TNV eMTdxuvon 1) TV evioxuon
NG ooteoevowpdtwong e didgpopeg PeBddoug, Tou
Sev oxetiCovtav e T XeIPOUPYIKH TEXVIKY TOTTOBETNONG.
la va yrmopéoouv va peAetnBolv ouotnuatikd, autd ta
dpbpa tagivopunBnkav otig akdhoubeg mévie opddeg: 1)
H epappoyr) BIoguoikwv peBddwv (N XEIPoUPYIKWY KAl
N (PP PAKEUTIKWV) YIA ETTTACN TNG OOTEOEVOWHATWONG,
2) H tommkr| kar suotnuatiky xprion eappdkwy mwe Ta
Slpwogovikd kal To otpdvtio, 3) H emkdiuyn tou ep-
QUTEUPATOC pe opyavikd kal avépyava uAikd, 4) H ere-
Eepyaoia g emedveiag Tou Trtaviou kar 5) Aidgopeg
dMeg péBodor mou eppavifovtal omopadikd Kar pepo-
vwpéva otn BiBAioypagia, dev propouv va Bewpnbolv
gpeuvnTky tdon kar yr autd dev eetdlovtal oty ma-
pouoa avaokdrmon. To m\Bog twv dpBpwv yia kabe-
pId amd autég TG opddeg aivetal mapaotatikd oto Aid-
YPapua 2.

Ané 1o olvolo tnG avaockomoUpevng Biphioypapiag
eNEyxOnKav TPWTa o avaoKOTTACEIG KAl OTr) OUVEXEID Ta
untdAoma dpBpa kai a€loloyriBnkav avdloya pe To eri-
medo aglomotiac Touc.

Tépog 14, No 3,2013/Vol 14, No 3, 2013

literature review. The accessible recent English literature
has been searched, classified, reviewed in groups and is
discussed.

METHODOLOGY AND SEARCHING
CRITERIA

The following key words were searched in combinations
on Pubmed (http://www.ncbi.nlm.nih.gov/Pubmed/): ac-
celerate, improvement, osseointegration, for the period
2009-2013. The inclusion criteria for this review were:
1) clinical studies (case series or patients) should be re-
lated to dental implants and no other bone prostheses,
2) experimental studies could include any type of bone
prosthesis and finally, 3) the language of papers should
be English. Exclusion criteria were: 1) studies relevant to
implant loading (prosthodontics) and 2) publication year
before 2009. The pilot search yielded a large number of
articles related mostly to surgical techniques for alveolar
bone augmentation and a minority of articles considering
other ways of improving osseointegration.

Aiming to reduce and better homogenize the study pa-
rameters, a second search with a time span of 10 years
(2002-2012) was performed, to examine the surgical
techniques separately and then to exclude them from
the basic search. In this second search the key words

Aldypappa 2/Diagram 2
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MéBodol emtdxuvong Kai evioxuong TG
00TEOEVOWHATWONG OTTWG epgaviCovtal otn
BiBNoypaoia amd to 2009 wg to 2013.

Methods for acceleration and improvement of
osseointegration as appear in literature from 2009
to 2013.
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2YZHTHZH

XelpoupyIKEG TexVIKEG PeATiwong TG ooteoeyv-
CwPATWOoNg

H al&non twv diaotdoewy TG Qatviakng andeuong
TipoKelpévou va Sextel epputelpata eival texvikd du-
okoAdTePN and 6oo @aivetal, yi autd Kal Exouv avarrtu-
XTel TO00 TTOMEG TEXVIKEG yIa TNV eTTteutr] TG evw ap-
KETEG €lval kAl Ol QVAOKOTIOEIG TWV TEXVIKWY AUTWV T
teleutaia xpdvia (Oikarinen kai ouv. 2003, Chiapasco
kar ouv. 2006, Aghaloo kai Moy, 2007). Amé tn pehétn
TV ONHOCIEUCEWY TIOU OXETICOVTAl UE TNV XEIPOUPYIKA
TexVIKA yia T BeAtivon g ooteoevow Pdtwong, TPOKU-
el &t @) n) kateuBuvopevn 10Tk (1 00TIKr) avayéwn-
on (KIA) kai B) n ootk petapdoxeuon (QUTopeTapd-
oxeuon f xprjon HOoXeupdtwy eumopiou, Pe 1} Xwpig
auénuikoUg Tapdyovteq), eivar ol KaAitepa PEAETNUEVES
TEXVIKEG AUENONG TNG PATVIAKriG amdPUONG TIPOKEIUEVOU
va dextel aut epgutelpata. H Siataukr} ooteoyéveon
G GMn au€nuikd Texvikr, Tapoucidletal ToAU Aiydtepo
o€ £pyaoieg évavtl Twv U0 TIPONYOUHEVWY.

H mapdMnAn xprion au€nuikav mapaydviwy otny ooTiKA
petapdoxeucn amoteAel akdun onpeio SIxoyvwpiag otn
BiBNoypaoia. Eidikd n xprion mouoiou oe aigometdhia
mAdopatog (PRP) Atav yia peydho didotnua 1diaitepa
SnpoeIAiG, wotdoo Ta TeAeutaia xpdvia UdpXouV I0XU-
PEG evoeitelg Ou ta amoteAéopatd tng eival mevixpd
(Wiltfang kai ouv. 2004), evw avahoyn tdon diapop@w-
Bnke kal yia toug ouvBetikolg augnmikoUg TTAPdYOVTEG.
2Tnv Trapoloa avackarmnar), ol augnuikol Tapdyovieg
dev BewpriBnkav Eexwpiot auEnukn twv diaotdoewy
TeEXVIKY, AMd ouveEetdlovtal Pe TNV OOTIKY) HETAUOOXEU-
on. lNapouaidlovtal Spwg oTo UMTOKEPAAIO yia TNV £TTe-
Eepyaoia tng epputevpatiknc emedveiag (BA. 4,a).
[Npémel va onpelwbel ot oTig MpwTeg dUo amd Ti¢ Tapa-
Tdvw TeXVIKEG N SIAKPIoN TwV TIEPITIWOoEWY otn BIBAo-
ypagia éxel duokoAieg, kabwg n KIA yivetal oxedov mév-
Ta o€ oUVOUAoS [E OOTIKY HETAPOOXEUOT), AAMA KAl av-
TOTPOPWS. EEGMoU, akdpn kal oTig MePITWOEIG XPAoNG
HOOXEUPATWY XwpIiG pepPpdvn, To Tepidoteo kabautd
amotehel QPaypd Evavtl TwV PN OCTEOYEVETIKWY I0TWV
(Weng kar ouv. 2000). Qotdoo, otnv mapoloa PeAETn,
WG petapdoxeuon Bewpeftar n xprjon evlEtwy 1| emev-
Bétwv povoraywv pooxeupdtwy (blocks) xwplc tn xpn-
on pepPBpdvng, €101 dote va diakpivetal n HETAPOOXeEUON
and v kateuBuvopevn avayévwnon. EEGMou n ootikr
peTapdoxeuon pe oUVOETOUG ayyeloUpevoUg Kpnpvouq
Sev oupmepieAeBn otn peAétn, kabBwg amotehel peiCova
arokataotatkr| pebodo pev, ald dev oxetiCetal dpeoa
He TN BeATivon TG 0oTe0EVOWUATWONG.

O akpiPrig umoloyiopdg NG emtuxiag kabepidg amd g
pebddoug mou gaivovtal oto Aidypappa | eivar eEaipe-
TIKG Suoxepng, yiIati petall Twv oUyYPAPEWY TIOIKIAOUV
1a Mooootd, 100 NG emtuxiac tng peBddou kabautrg,
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used were: alveolar- bone grafting- implant, alveolar-
bone substitutes- implant, alveolar- growth factors- im-
plant, alveolar- distraction- implant, alveolar- guided bone
regeneration- implant, alveolar- guided tissue regenera-
tion- implant, alveolar- splitting- implant.

Finally, in the first (basic) search another exclusion crite-
rion was added: 3) articles should not be related to sur-
gical techniques. Two parallel literature reviews were
performed, one for surgical techniques that improve os-
seointegration and another one concerning any other
way to improve osseointegration, apart from the surgical
technique.

RESULTS

Combinations of the key words yielded the following
numbers of articles: al) 78 for accelerate- osseointegra-
tion, a2) 206 for improvement- osseointegration, bl)
120 for alveolar- bone grafting b2) 87 for alveolar- bone
substitutes, b3) 21 for alveolar- growth factors, b4) 44
for alveolar- distraction, b5) 89 for alveolar- guided bone
regeneration, b6) 93 for alveolar- guided tissue regener-
ation and b7) 3 for alveolar- splitting. The distribution of
articles in categories b |- b7 is shown in Diagram |.

The application of the three exclusion criteria in cate-
gories al and a2 ultimately yielded 136 articles that sub-
jected the acceleration and improvement of osseointe-
gration with various methods that were not related to
the surgical placement techniques. In order to systemati-
cally study these articles, they were classified into five
groups: |) The application of biophysical methods (non-
surgical and non-pharmaceutical) for intensification of os-
seointegration, 2) The local and systemic use of drugs
such as bisphosphonates and strontium, 3) The implant
coating with organic and inorganic materials, 4) The tita-
nium surface treatment and finally 5) Various other meth-
ods appearing sporadically and individually in the literature
that cannot be considered a tendency in research and
therefore are not further mentioned in this review. The
articles on each of these groups appear in Diagram 2. Out
of the total searched literature, reviews were firstly ana-
lyzed followed by the remaining articles, as evaluated ac-
cording to the level of reliability (level of evidence).

DISCUSSION

Surgical techniques for improvement of osseoin-
tegration

Dimensions augmentation of the alveolar crest to be-
come suitable to receive dental implants, is technically
harder than it looks, thus a lot of different techniques
have developed for this purpose. Additionally, several lit-
erature reviews on these techniques have been pub-
lished recently (Oikarinen et al. 2003, Chiapasco et al.
2006, Aghaloo and Moy, 2007). Study of publications re-
lated to the surgical technique for improving osseointe-
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600 Kal Tou Xpdvou (WG TwV EPOUTEUPATWY TIOU TO-
moBetouvtal otnv B¢on g avgnong. Emiong n dvw kai
N KATw Qatviakr] andéeuon €Xouv ONPAvIKEG SIAQOPES
HETAEU TOUG Kal OPICHEVOI EPEUVNTEG TIG HEAETOUV XW-
plotd (Aghaloo kar Moy, 2007). 2e adpéc ypappég mav-
¢ avagépetal ot n KIA eivar emtuxrig oe mooootd 60-
100% Kai ta epgutelpata mou Torobetolveal Petd anod
autrv éxouv Trevtaety emPiwon mou Eemepvd to 93%
(Chiapasco kar ouv. 2006). >tV ootk Jetapdoxeuon
arodidovtar kdnwg YPnAdtepa mooootd emtuxiag (und
v éwola 6t ta ootikd blocks au&dvouv mepioodtepo
T¢ dlaotdoelg TG eatviakig andeuang), aAd ta mooco-
014 eMmPiwong Twv EPPUTEUPATWY elval CNUAVTKA PIKpo-
Tepq, 161aitepa dtav to UAkS eival aMomiaotikd (Chia-
pasco kai ouv. 2006, Aghaloo kai Moy, 2007). > umd-
AoITieg TexvikéG augnong (Siatatikr ooteoyéveon kai did-
ox10n TG Patviakrig andeuong) anodidovtal PnAd mo-
000Td eMTUXIag, aMd T600 0 apIBPAG TwV HEAETWY, 60O
Kkal 0 apIBPdG twv epputeupdtwy Tou eEetdlovial os
QUTEG efval Katd oAU PIKPAOTEPOG Twv SUO TTPONYOUE-
vy, Oote dev propel va yivel agiémotn olykpion peta-
€U toug (Vega kai Bilbao, 2010). Téhog, otnv katnyopia
TWV OCTIKWY UTTOKATAOTATWY KAl TwV augnTikwv mapa-
YOVTWV UTIAPXEl ONPAvTKY avopoloyéveld aMd kal -
Kdhuyn oto avtkelpevo épeuvag (Tmx. mAdoua mouoio
o€ aigorietdhia) kabiotwvtag Ty eEaywyr| oUpTEPAcd-
TWV YIA TO AMOTEAECHATIKATEPO KAl AOPANETTEPO PECO
al&nong TG eatviakrig amdguang eEaipetikd dUokoAn
(Arora kai ouv. 2010, Boeckel kai ouv. 2012).

H Siaxeipion g atpoikig @atviakig andeuong otV
EHQUTEUPATONOYIa €Xel ATAOXOAOEl TOOO EKTEVWG TNV
BiBNoypagia viati eivar éva duoemihuto mpdBAnua. H
avdarmtugn SIaQOPETIKWY XEIPOUPYIKWY TEXVIKWV OPEMETal
oto ot ouxvd n AUon autou tou poPAuatog eivar e€a-
TOWIKEUPEVN.

Mn mapepPatikég kal pn @appakeuTikég pébodol
BeAtiwong g ooteoevowpdtwong

H BeAtiwon tou ootol mou mepiBdAel éva epgUteupa,
HETA TNV TomoB€tnon Tou, amoteAel AMo éva avikeije-
VO EPEUVAV. 2.€ AUTH TNV KaTtnyopia peAetwy mpoe&dp-
Xel N XPAON UTTEPMXWV XaPNANG €vtaong, ol oToiol
éxouv PeetnBel apketd wg mpog TNV emidpaor] Toug
OTNV OOTEOYEVEDN, TTOMAE Spwg onpeia Tapapgvouv
akoépn adieukpiviota (Hsu kar ouv. 201 I, Liu kar ouv.
2012). ©ewpeftar dt euvoouv TNV TPOCKOANCH TV
ooteoBAactwv pe evepyoroinon tng Ivteykpivng (Yang
kar ouv. 2005), au&dvouv tnv ayyeioyéveon (Wang kai
ouv. 2004), emdyouv evlupikd cuotripata (Hsu kar ouv.
2011 kar yevikd to petaBoANiopd, kabBwg aveBdlouv ka-
td mepimou 1° C v torikr) Beppokpaoia, Jetatpenov-
Tag T pnxaviky evépyeia og Beppik (Wu kar ouv.
1990, Li kai ouv. 2008). INpoteivetal n Xprion ouxvoth-
Twv kovtd oto |MHz kar évtaong yupw oto 0,1 W/em?

Tépog 14, No 3,2013/Vol 14, No 3, 2013

gration, reveals that a) the guided tissue (bone) regen-
eration (GBR) and b) bone transplantation (autotrans-
plantation or grafts used with or without growth factors)
are the very well-documented techniques for alveolar
ridge augmentation in implantology. Distraction osteo-
genesis is a more recent augmentation method, appear-
ing much less in the literature than the two previous
techniques.

The use of growth factors along with bone grafting, is still
debatable in literature. Especially platelet-rich-plasma
(PRP) gained wide popularity for years, but recent evi-
dence show that its effect is rather poor (Wiltfang et al.
2004). Growth factors in this review, have not been con-
sidered as a distinctive technique for augmentation, but
were studied together with bone grafting. They are pre-
sented separately as implant surface coating (see 4,a).
Regarding the first two techniques, the distinction be-
tween papers in the literature seems difficult, since GBR
almost always is performed in combination with the use
of grafts and vice versa. Furthermore, even in bone graft-
ing without the additional use of membranes, periosteum
itself is a barrier against non-osteogenic tissues (Weng
et al. 2000). However, in the present study, the use of
blocks as onlays or inlays (interpositional grafts) without
the use of a membrane are considered as grafting, so as
to clearly distinguish grafting from guided regeneration in
which membranes are applied. Bone transplantation with
vascularized flaps, although major reconstructive proce-
dure, is not closely related to enhancement of osseoin-
tegration, though was excluded from the study.

The estimation of success rate of each method (Diagram
1), is very difficult, since the results vary considerably
among authors in both parameters i.e. the success rate
of the augmentation technique itself and the on-site im-
plants’ lifetime. Additionally, the mandibular and maxillary
alveolar bone are significantly different and some authors
are studying them separately (Aghaloo and Moy, 2007).
In general terms, however, it is stated that the GBR is
successful in about 60-100% of the cases and implants
placed with GBR have a five year survival of over 93%
(Chiapasco et al. 2006). For bone grafting, success rates
seem somewhat higher than GBR (meaning that bone
blocks increase more the dimensions of the alveolar
ridge), but the survival rate of implants placed in bone
grafts is significantly smaller, especially when these are al-
loplastic matenial (Chiapasco al. 2006, Aghaloo and Moy,
2007). High success rates are reported for the remaining
growth techniques (distraction osteogenesis and splitting
the alveolar ridge), but both the number of studies and
the number of implants examined in these, are much
fewer than the previous two, so as no reliable compari-
son between augmentation techniques can be per-
formed (Vega and Bilbao, 2010). Finally, regarding the
categories of bone substitutes and growth factors, there
is considerable heterogeneity or overlap between them
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yia 10" v nuépa (Hsu kar ouv. 201 1) 4 1.5MHz kai 40
mW/cm? avtiotoixa, yia tov 810 xpdvo epapuoyrig, 2
QOPEG TNV NPEPQ, yia 3 efdopddeg (Liu kar ouv. 2012).
Me toug iS1ouc pnxaviopoug moteletal ot emdyouy TV
OOTEOVYEVEDH Kal XAUNASTEENG oUXVATNTAG OovATEIC. 2 €
OXETIKEG TTEIPAUATIKEG PHEAETEG (aivetal ST SOVATEIG e
ouxvétnta 120 Hz f kar pikpdtepn otig omoieg Opwg to
@optio dev Eemepvd ta 3gr mBavdy va éxouv eugpyeTIKG
QTOTEAECPA OTNV OOTECEVOWHATWON EPPUTEUUATOV
(Zhao «ar ouv. 2009, Ogawa kar ouv. 201 1. Eva koivd
povordu mou mhavdv va endyetal pe SAwV TwV OUXVO-
Ttwv T dovAoeig (amd 130 Hz wg | MHz) eivai n evep-
yoroinon twv Me{onAekTpIKWY ISI0TATWY ToU 00ToU
(Cochran kai ouv. 1988, Liu kai ouv. 2012).

O1 avwtépw 1816TNTeG eival 0 oTtdX0G Kal TNG NAEKTPIKAG
Sigyepong g ooteoevowpdtwong (Song kar ouv. 2009,
Nagai kar ouv. 2012). Exel armodeixBel éu ta ooteokit-
Tapa €Xouv NAEKTpo@uUaIoloyIkr dpactnpidtnta Tou
poidlel pe autr) Twv VeupIkwv kuttdpwv (Sims kai Dixon,
1989) kar n ootk avayévvnon oxetiCetal he nAektpap-
vnukd pikpotepIBdAov. [NoAudpiBpeg épguvec TIC TeAeu-
Taieg dexagtieg, 1600 ota opboredikd doo kal ota 0dov-
TIKG epUTELPAta Tou TipooTiaboly va emtaxivouy Kai
va eVIEVOUV g TOV TPATIO aUTd TNV 0O0TEOYEVEDN YUPW
and epQEUTEUPATIKE UNIKG, avagEépouy PETPIa ammoTeAE-
opata (Song kar ouv. 2009, Isaacson kai ouv. 2009, Nagai
kai ouv. 2012). Emopévwg n kAVIKr) epappoyr] Twv Tapa-
mdvw PeBddwv de diagpalvetar dpeoa, petall dMwv kal
8161 Sev Exel 1I1AftEPO EPMOPIKS EVOIAPEPOV.

Yuotnpatkr xopynon @apudkwy yia BeAtinon
TG OOTEOEVOWHATWONG

Ta dipwopovikd eival yvwotd otnv odovTiatpIkr Kovo-
TNta oxedov pdévo amnd TG avermBUpnTEG EVEPYEIES TOUG,
2N OXeTKr Je Ta 0dovTika epputelpata PiBNoypapia,
ASyw Tou oAU coPapoul TTPOBAHATOC TG OOTEOVEKOW-
ong amnod dipwaovikd, To Pacikd epwtnua eivar av n -
Yn toug eivar rj Oxi mapdyovtag kivoUvou yia amotuxia
TV ggouteupdtwy (Zadik kar ouv. 2012, Ayan kar ouv.
2012). Qotdoo otnv opBotmedikr|, TTOU XPNOIUOTIOIOUV-
Tal Bepaneutikd, eixe amd vwpIg ECTIAOTEI TO PEUVNTIKO
evolapépov otnv mbavétnta evioxuong TG OOTEOEVOW-
pdtwong opbormedikwv mpobéoewv (Kitsugi kar ouv.
1995). AkohouBwvtag tyv tdon NG €peuvag amnod To Xw-
PO NG 0PBOTIESIKIG, OPIOPEVOI EPEUVNTEG PEAETNOAV TO
evdexdpevo Betikig emdpaong Twv SIPWoPOVIKWY otV
evowpdtwon odovtK®Y ePQUTEUNATWY, Bacikd ot Tel-
papatdlwa (Kim kar ouv. 201 1, Back kar ouv. 2012, Grif-
fiths 2012, Abtahi kai ouv. 2012, Yip kai ouv. 2012). And
TIG PEAETEC AQUTEG aivetal T n ouCTNPATIKA Xprion Hi-
KPS ToodTNTAg SIPWOPOVIKGY, HOVWY 1) OE OUVOUAoHO
pe mapabopudvn (Li kai ouv. 201 3) pmopei va éxel euep-
YETK] emdpacn otnv apxik edon g ooteoevowud-
Twong. O1 TepIopIoHOl OTIG TIEIPAPATIKEG PEAETEG TOU TU-
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(eg platelet rich plasma), rendering extremely difficult the
extraction of secure conclusions about the most effective
and safest method of increasing alveolar ridge (Arora et
al. 2010, Boeckel al. 2012).

References in literature search about surgical manage-
ment of the atrophic alveolar ridge for implant placement
are so many because it is an intractable problem. It has
lead to the development of different techniques due to
the fact that each case is individualized.

Non-invasive and non-pharmaceutical techniques
on improving osseointegration

These are methods attempting to improve the bone sur-
rounding an implant after placement and in this category
studies using low intensity ultrasounds prevail (Hsu et al.
2011, Liu et al. 2012). Although ultrasound effect in os-
teogenesis has been extensively studied some points still
remain unsearchable. It is believed that ultrasounds favor
the adhesion of osteoblasts with integrin activation (Yang
et al. 2005), increase angiogenesis (Wang et al. 2004), in-
duce enzyme systems (Hsu et al. 201 ) and metabolism
in general, as they elevate the local temperature at about
[° C, converting energy from mechanical to thermal (VWu
etal. 1990, Li et al. 2008). Researchers suggest the use of
frequencies around | MHz and intensity of approximately
0.1 W/em? for 10" per day (Hsu et al. 201 1) or 1,5 MHz
and 40mW/cm? respectively for the same application
time, 2 times per day, for 3 weeks (Liu et al. 2012).
Lower frequency vibrations are believed to induce os-
teogenesis through the same mechanisms. In related ex-
perimental studies it is shown that vibrations with a fre-
quency of 120Hz or less and load less than 3gr may have
positive effect on implant osseointegration (Zhao et al.
2009, Ogawa et al. 201 1). A common pathway that is
possibly induced by vibrations of all frequencies (130 Hz
to | MHz) is the activation of the piezoelectric properties
of the bone (Cochran et al. 1988, Liu et al. 2012).
Electrical stimulation of osseointegration is also targeting
to the piezoelectric properties of bone (Song et al. 2009,
Nagai et al. 2012). It is shown that osteocytes have elec-
trophysiologic activity similar to that of neurons (Sims
and Dixon, 1989), and bone regeneration is associated
with negative microenvironment. Therefore, the last
decades numerous studies have been published for ac-
celeration and improvement of osseointegration on or-
thopedic and dental implants, with moderate results
(Song et al. 2009, Isaacson et al. 2009, Nagai et al. 2012).
Application of the above methods in clinical practice
though does not seem to develop and one of the rea-
sons may be their poor commercial interest.

Systemic administration of drugs to improve
osseointegration

The dental community is familiar to bisphosphonates al-
most exclusively from their side-effects. However in or-
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TIoU autoU agopoUlv oto KPS péyeBog Twv Telpapa-
TolWWwV, 0t B€on epPUTteUonG 0SOVTIKWV EPPUTEUPETWV
Tou eivar éva pakpd ootolv ald kar oto yeyovog Ot
oe mévw amd 1o 60% twv peretwy n Béon epputeuong
eival eEwotopaukr (Stadlinger kar ouv. 2012). Emopévwg
Ta oupmepdopatd toug dev Umopoulv va PetapepBoulv
e aopdheia otig ywdBoug avBpwmwy. 2t povadikr) oe
avBpwrio oxetikr| peAétn ol Abtahi kar ouv. (2012), av-
TiBeta, avapépouv Betikd amoteAéopata e ToTIKr, Kal
OXI OUCTNHATIKY, EQAPHOYH SIPWOPOVIKWY, OTNV EMQd-
VEIQ TOU EPQUTEUNATOG,

[Mdaviwg undpxouv eEAAXIOTEG HEAETEG TTOU va ouykpivouv
€Ml HakpdV To anoTéAeo A NG AUNG SIPWOPOVIKQOV OtV
pakpoPidtnta twv odovukwy epeuteupdtwy (Yip kai ouv.
2012). ENdxioteg eival emiong Kai ol TIEIpAPatiKeS HEAETEG
OTIG OTTOlEG XPNOIoTIoINBNKE yia Tov S0 oKkoTd oTPAV-
TIO. 2& pId amd autég XpnaolgomoiiBnke Telpapatikg
OTPOVTIO WG EMKAAUYPN 0doVTIKOU EPQUTEUNATOG, [E [E-
Tpia anoteréopata (Yan kar ouv. 2013), evw or Maimoun
kai ouv (2010) eixav Tetixel kKaAUtepa anoteAéopata pe
OUCTNHATIKK X0oprjynon otpovtiou ot Tovtikoug. O Baoi-
KOG TIEPIOPIOHAG TIOU TIPOAVAPEPONKE yIa Ta SIPwopo-
VIKd, eival Mpo@aveg &t IoXUel Kal yid TO OTEOVTIO.
MBavég avemBupnteg evépyeleg amd T ouOTNUATIKA
Xpron eappdkwy, kabiotolv autd Tov Topéa €PEUVAq
«BeUTEPNG YPAUEAGY YIa TN BeAtiwon Tng ooteoevow-
pdTwong.

Tpormomoinaon tng em@dveiag Twv EPPUTEUPETWY
H petatporr| tng em@dvelag Tou epputelpatog amo
udpdpofn oe UdPSPIAN UTHPEE embiwEN TOMKOV epeu-
VTV Kabwg éxel amodeixBel mwg n udpd@IAn empdveia
endyel v ooteoevowpdtwon (Zhao kai ouv. 2007). O
Baoikdg TEATOC VI AUt TN Yetatporr eival n mpoopod-
@non otnv emedveia opyavikov KUpiwg aAd kar avop-
ydvwv otoixeiwv pe T BoriBeia TG vavotexvoloyiag
(Schwarz kai ouv. 2007, Tran kar Webster, 201 3). H ma-
PAUOVI| TOU EUPUTEUHATOC OE PUOIOAOYIKS 0pO HEXPI
TNV tomoBE€tnor Tou eivar pia akoun Texvikr Siatienong
NG udpopihiag Tou (Buser kar ouv. 2004).

A) Opyavikd UNIKG eMKAAUYNG EPPUTEUNETWV

H €peuva mpwteiviyv ou Ba pmopouoav va emdyouv
TNV 00TEOEVOWUATWON TOU EPPUTEUHATOS TTPOCPOMN-
PEVEG OtV emPAVeId Tou, €xel TNV TIo TToAUdpIBn Ta-
pouofa otn BiBNoypagia twv Teleutaiwy xpdvwv (Aid-
ypappa 2). H mpoopdenon mpwteivav otnv emedveia
TOU ePQUTELNATOG apxikd emixelpriBnke va yivel (Teipa-
paTikd) e TPWTEIVEG PUOIKAG TTOOEAEUONG, OTTWG Of Au-
Enukol mapdyovteg. Apydtepa xpnaoigomoiriOnkav tétol-
£ TIpWIElve epyaotnpiakiig Mpogheuong mou Tiapdyov-
Tav pe yevetkr) unxaviky (Kim kar ouv. 2008). Ta teheu-
Taia xpdvia dpwg autr n mpoomdBeia fabpiaia eykata-
AelpBnke, kaBwg diapdvnkav onuavtikd mpoPArpata
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thopedics, where they are used therapeutically, re-
searchers were early interested in potential enhancement
of osseointegration for orthopedic implants with bispho-
sphonates (Kitsugi et al. 1995). In contrast, due to the se-
vere issue of bisphosphonates related osteonecrosis, den-
tal implants’ literature is still working on the question
whether uptake of bisphosphonates is a risk factor for im-
plant failure or not (Zadik et al. 2012, Ayan et al. 2012).
However, following the trend of research in current or-
thopedics, some researchers investigated the possible
positive influence of bisphosphonates on implant osseoin-
tegration in animals (Kim et al. 201 |, Back et al. 2012, Grif-
fiths 2012, Abtahi et al. 2012, Yip et al. 2012). These stud-
ies show that the systemic administration of low dose bis-
phosphonates with or without parathyroid hormone
(PTH) may have a beneficial effect on the initial phase of
osseointegration (Li et al. 2013). However there is a se-
rious limitation on these experimental studies: models on
which dental implants are placed are animals small in size,
the implantation site is a long bone and placement is ex-
traoral for more than 60% of the studies (Stadlinger et al.
2012). Therefore their findings cannot be safely trans-
ferred into human jaws. Despite the claims of most stud-
ies, Abtahi et al. (2012) in the only study in humans, re-
port positive effects on local, rather than systemic, admin-
istration of bisphosphonates on the surface of the implant.
In any case, there are few studies that compare the long
term results of bisphosphonates administration in length-
ening the life of dental implants (Yip et al. 2012). Few as
well are the experimental studies where strontium is
used for the same purpose. In one of these, strontium
was used as implant coating with moderate results (Yan
et al. 2013), while Maimoun et al. (2010) achieved better
results with systemic administration of strontium in mice.
The main limitation previously referred for bisphospho-
nates, is obviously applicable for strontium too.

Possible side-effects from the systematic drug adminis-
tration, do not favor their research for improvement of
osseointegration.

Implant surface treatment

The conversion of the implant surface from hydrophobic
to hydrophilic has been pursued by many researchers, as
it has been demonstrated that the hydrophilic surface in-
duces osseointegration (Zhao et al. 2007). The basic way
to achieve this is by absorption of mostly organic but also
inorganic elements on the implant surface with the aid
of nanotechnology (Swartz et al. 2007, Tran and Web-
ster, 2013).

The tarrying of the implant into normal saline until its
placement is another technique to maintain hydrophilicity
(Buser et al. 2004).

A) Organic materials for implant coating
The research of proteins which could induce osseointe-
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Tipokelpévou va diatebolv ol pwteiveg KAAUWNG TwV el-
QUTEUPdTWY Ot eupeia (epmopikr)) XPAon, yia TEOCEPIG
KUpiwg AGyoug: a) urrjpxav SUOKONEG oty amooteipw-
on térolwv epputeupdtwy, P) diamotnbnke aotdBeia
TWV HAKPOHOPIAKWY TTPWTEVWY OTO evUpIKS TIEPIBAN-
Aov TnG ooteotopiag (ppeatiou), y) KAMoleG amd AuTEG
EHEAVICAV, WG Pakpopdpid, avemBupunTn avilyovikdtnta
Kkal &) To KOOTOG ATav amayopPEeUTIKG, akOun Kal oG €p-
YaoTNPIAKAG TTapaokeunG mpwteiveg. OpIopéves PEAETEG
pdNiota urootnpiCouv TwG ol AuToUOIEC TIPWTEIVES HE
AN YVWOTEG OOTEOYEVETIKEG IDIGTNTES (TT.X. OTNV TTAPW-
On OOTKWV EMEIPPATWY) eival eVIEADG QVEVEPYEIG Kal
iowg va mapepmodiCouv Kkal TNV 0oTEOEVOWHdTWON Twv
epouteupdtwy (Faensen kar ouv. 201 1),

la tov Adyo autd, avtl Twv PakpOPOoPIaK®WY KAl aotadwov
TIPWTEVWY, N €PEUVA TWV TEAEUTAIWV XPOVWY EXEl ETTI-
KevTpwOel otV xprion PIKPWY OAYOTIEMUSIKWY AAUOWY
HE YVWOTEC OOTEOETIAYWYIKEG IDIOTNTEG, WG OPYAVIKWY
UNK@V emKkdAupng epeuteupdtov (Kim kar ouv. 2008).
"Eva tétoio mapddeiypa eival ta Aeydpeva RGD memmidia,
TIOU TIEPIEXOUV TNV AMnAouxia apivoEEwv: apyivivn-yAu-
kivn-aomaptikd. H aMnhouxia autd opiCel pia Béon ouy-
KOMNONG YIa TOUG 0OTEOPAAOTEG PEOW TNG IVIEYKPIVNG
kar mBavév tng eipmpovektivng (Schliephake kai cuv.
2005). H ouykdMnon twv ooteoBAactav eival o kipiog
HNXaviopdg Péow Tou orofou emdINKETal N BeAtiwon
TNG OOTEOEVOWUATWONG HE OPYAVIKEG ETTIKAAUYEIG -
uteupdtwy. ‘Exel Bpebel du kal dMa mermtidia, mou dev
TIEpIEXOUV KAt avdykn Tnv mpoavaeepBeioa aMnhouxia
apivo&éwy, Tpodyouv TTioNG T oUyKOMNoN Twv ooTe-
oPAacTOV otV EMEAVEIQ TWV EPQUTEVPATWY, EfTE PEOW
NG IVIEYKPIVNG Efte Péoa amd aMa Pioxnuikd povordua.
Tamermtidia autd éxel emkpatrjoel va Aéyovtal non-RGD
peptides. 2& yeVIKEG YPAPUEG Kal TTAPA TNV TIOIKIAG TwV
EPEUVNTIKWV KATEUBUVOEWY OTN PEAETN TWV OPYAVIKWY
emkaAUPewy yia PBeAtivon g 00TE0EVOWHATWONG
(Sanchez-llarduya kai ouv. 2013, Kurikchy kar ouv. 2013),
@aivetal mwg n mMEOokOAMNon twv ooteofAacTwV aro-
Tehel KEVIPIKS OTAXO TNG OXETIKAG EPEUVAG YIA TO HENOV
(Iskandar kar ouv. 2013).

Mia GMn Tdon oty €peuva TwV OpYavIK®V EMKAANIPERY
TV ePQUTEUPATWY eival n Aeydpevn «otpatnyik Wnt»
(Whnt-based strategy, Popelut kar ouv. 2010). Ta Whnts
efvar yia opdda mepimou 20 yovidiwv Tou Ye éva TToAd-
TIAOKO HNXaVIG S KWIKOTTOIOUY TIPWTEVEG TIOU OXETICOV-
Tal Pe TV avayevvnon. H onuaocia g avakdAupng Toug
oto avBpwmvo yovidiwua amépepe 1o Ppafeio Nobel
latpikiig To 1995, H evepyoroinon autdv twv yovidiov
O€ OTeAexIaKd Kal OCTEOTIPOYOVIKA KUTtapa eivar ureu-
Buvn via v avdrtugn Tou okeAetol 1 yia TV Emavop-
Bwtikr ooteoyéveon (Leucht kai ouv. 2008). IMpwtelveg
TIOU PrmopoUV va evepyoTioiRCouY To oUoTNHA TwV YOoVI-
Siwv Wit éxouv amopovwBel, mapaokeuaotel ouvBetikd
Kal XpnolpoToloUvtal oTny €Peuva yia véa @Appaka katd
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gration when absorbed on the implant surface, seems the
most popular category in the current literature (Diagram
2). The protein absorption on the implant surface initially
was attempted experimentally with naturally-derived pro-
teins, such as growth factors. Later on, laboratory proteins
produced by genetic engineering were used (Kim et al.
2008). Recently, this effort has been abandoned, as sig-
nificant problems were associated with the use of protein
coatings in broad (commercial) scale due to four reasons:
a) there were difficulties in sterilizing such implants, b)
macromolecular proteins were susceptible to enzymatic
degradation at the environment of the osteotomy- inter-
vention site, ¢) some of these macromolecules showed
undesirable immunogenicity and d) the cost was prohib-
itive, even for proteins produced in vitro. Some studies
even argue that the use of proteins with already known
osteogenic properties (e.g. in filling bone defects) are
completely inactive and probably even impede osseoin-
tegration of implants (Faensen et al. 201 1).

So, instead of macromolecular and unstable proteins, re-
cent research has focused on the use of small oligopep-
tide chains with known osteoinductive properties, as or-
ganic coating in implants (Kim et al. 2008). These proteins
as the so-called RGD peptides contain the amino acid
sequence of Arginine- Glycine- Aspartate and define a
principal adhesion site for osteoblasts via integrin and
possibly fibronectin (Schliephake et al. 2005). The adhe-
sion of osteoblasts is the main mechanism that seeks to
improve osseointegration for implants with organic coat-
ing. It has been shown that other peptides (named non-
RGD peptides), not necessarily containing the above se-
quence also promote the osteoblast adhesion on implant
surface, either through integrin or through other bio-
chemical pathways.

In general and despite the variety of research directions
in the study of organic coatings for osseointegration im-
provement (Sanchez-llarduya et al. 2013, Kurikchy et
al. 2013), it appears that, for the future, the adhesion
of osteoblasts is a main aim of this research (Iskandar
etal 2013).

Another trend in the research of implant organic coatings
is the so called Whnt-based strategy (Popelut et al. 2010).
The Whts are a group of about 20 genes which encode
proteins related to regeneration with a complex mech-
anism. The importance of their discovery in the human
genome was shown when, in 1995, researchers won the
Nobel Prize for Medicine. The activation of these genes
in stem cells and osteoprogenitor is responsible for skele-
tal growth, or for restorative osteogenesis (Leucht et al.
2008). Proteins that can activate the system of Wnt
genes have been isolated, synthesized and used in re-
search for new drugs against osteoporosis (Agholme and
Aspenberg 201 I). Wnt3a protein was found to acceler-
ate and dramatically enhance osseointegration when lo-
cally applied, around implant materials or into implant
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¢ ooteondpwaong (Agholme kai Aspenberg, 201 1). H
nipwteivn Wnt3a Bpébnie &t emtaxivel kai evioxUel Oe-
apatikd TV 0oTe0EVOWHATWoN 3Tav EQAPOTTEl TOTTIKA
yUpw amd eueuUTeUPaTIKA UNKA 1| H€od OTIG OOTEOTOHIEG
(Popelut kar cuv. 2010, Galli kai ouv. 2012). H epappoyr
NG «OoTPATNyIKAG Twv Wnts» éxel dnpioupyroel otnv
€PEUVNTIKA KOIVGTNTA TTPOOOOKIE AVANOYEG [E AUTEC TwV
BMPs otn Sexaetia tou '90, iou dev anodeixOnkav pea-
NOTIKEG, AMG eival akdun oAU vwp(S yia va TooBAepOel
N eEENEN NG OXETIKAG €PEUVAG OTO PEMOV.

Téhog, aveEdptnta and v mpotevopevn olvBeon g
OPYQVIKAG EMKAAUPNG TOU EPQUTEUHATOG, Of TIEPIOTO-
TEPOI OUYYPAYEIG @aivetal va oupgwvoulv Ot otV Te-
XVIKH) eVOwPdTwong TG oto Ttdvio onpavkr Poribeia
miapéxel n vavotexvoloyia (Xu kai ouv. 201 1, Elias kai
ouv. 2012).

B) Avépyava uNikd emkdAuPngG egouteUpdTwy

Ta epoutedpata pe emkdluyn udpo&uarnatitn, av kai
epapuootnKkav otnv opBomedikr kal TNV 0doVTIKr eHPU-
Teupatoloyia edw kar apketd xpdvia (Geesink kar ouv.
1987) kai mapd tnv aiobnon mou dnuiolpynoav apXikd,
kaBwg urotiBetal &t MPOCPEPOUY ETOIUN TV avopyavn
KTPWTN UAN» YIa TV O0TEOEVOWHATWOT, Sev £TUXAV Ka-
BoAikrig amodoxrg. To OUYKPITIKO TTAEOVEKTNUA TOUG
EVavTl TWV EPPUTEVPATWY TIOU eixav dMou TUTou eTte-
Eepyaoia emdveiag anmodeixtnke amd PeAETeC TIou €0el-
xvav Ot To PwoPopIkd acBéotio Tou aneheubepwvetal
amnd v avépyavn emMkAAUYN TwV EUPUTEUNATWY TTPOKA-
Ael Kopeopd ato eEwkuttdplio uypd Kal katdmv kabignon
avopydvwv kar evaoBeotiwor] Tou (Daculsi ka ouv. 2003,
Davies 2003, Barrete kar ouv. 2003). Qotdoo, oe anwre-
PO Xpdvo, avadeixOnkav TPoPAHATa OtV OOTECEVOW-
pATWOor| TOUG, HETaly twv dMwv Sidt: a) yia va KaAugOel
TARPWG N EMEAVEId evOG EPPUTEUATOC XPeIaldtav
OTPWHA PwoPopIkoy aoBeatiou TTdxoug Touhdxiotov 50
HM TToU pEiwve Tty avtoxr] tou deopol peta&y avopyd-
vwv Kar ttaviou, B) n emeepyaoia kdhuyng eixe ampo-
BAerto amotéhecpa otn XnNWIKr) opoloyévela tng avop-
yavng emmKkaAuYng, e armotéeopa oe GMa onpeia va on-
HIOUPVETal a-pwa@opIkd TPIacPEaTio, o AMA QwoEo-
IS TeTpacfBéotio kar aMou oeidio Tou aoBeatiou Kka
TENOG ) aMPOPAETTTIO Htav eMiong TO AMOTEAECHA TG M-
OTPWONG OTNV KPUOTAMWON ToU Quwo®opIkoUy aofeatiou
KaBWG TTPOEKUTTTAV TIEPIOXEG APOPPOU, N KPUOTAM®-
pévou dhatog, n didAuon Tou ortoiou TTPOKAAOUCE PAey-
HOVH| TTOU GUVINEOUOE KAl EMITAXUVE TNV TTEPIEPPUTEUNA-
tuda (de Jonge kai ouv. 2008, van Oirschot kai ouv.
2012). ‘Etor n «mapadooiakry, o oTpwHAta TTIAXoUS
>50um emioTpwon egeuTeUpdTwy e udpoguanatitn ey-
kataheipOnke opIoTIKA.

O1 mapamdvw Texvikég SUOKONEG aVTIPETWTTIOTNKAY, WG
éva Babpd, pe tov avBpakouxo udpo&uamaritn (Car-
bonated HA, CHA), Tou oroiou n kpuotd\won poidlel
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sites- osteotomies (Popelut et al. 2010, Galli et al. 2012).
The implementation of the "Strategy of Wnits» has cre-
ated expectations in research community, similar to
those of BMPs in the 90s, which were not proved real-
istic, but it is still too early to predict how the following
research will evolve in the future.

Finally, independently from the composition of the im-
plant organic coating, most authors seem to agree that
nanotechnology assists considerably the incorporation of
coatings in titanium implant surface (Xu et al. 201 I, Elias
etal. 2012).

B) Inorganic materials for implant coating
Hydroxyapatite (HA) coated implants, although applied
in orthopedics and dental implantology since several
years (Geesink et al. 1987) and despite the initial im-
pression, as they were supposed to offer a ready-made
inorganic 'feedstock' for osseointegration, they did not
receive universal acceptance. Their advantage versus im-
plants with other surface treatments was proved by
studies showing that the calcium phosphate which is re-
leased from the inorganic coating of implants causes sat-
uration in the extracellular fluid and then precipitation
of inorganic and calcification of new bone (Daculsi et al.
2003, Davies 2003, Barrete et al. 2003). However, later
on, drawbacks in osseointegration were highlighted,
mainly due to the following reasons: a) to fully cover the
surface of an implant with calcium phosphate, a layer of
50 microns thickness was needed which reduces the
strength of the bond between inorganic and titanium,
b) coating process had unpredictable effect on the
chemical homogeneity of the inorganic coating, resulting
into generation of a-tricalcium phosphate in some
places, tetracalcium phosphate and other calcium oxides
in others and ¢) coating process had also unpredictable
effect in crystallization, resulting into amorphous non-
crystallized salt, which dissolved and caused localized in-
flammation accelerating peri-implantitis (de Jonge et al.
2008, van Oirschot et al. 2012). Thus “traditional” HA
coating of dental implants, i.e. coatings >50um, has been
abandoned and belongs to history.

These technical difficulties were encountered, to some
extent, with the carbonated HA (CHA), whose crystal-
lization is very similar to the humans', is coated homoge-
neously and binds strongly to the titanium (Qu and Wei
2008, Xu et al. 201 1. Additionally CHA allows adsorp-
tion of organic accelerators of osseointegration (see pre-
vious section) and, therefore, the implant surface itself
better "mimics" the biochemical microenvironment of in-
tegration, and that is why this philosophy was named
«biomimeticsy» (Oliveira et al. 2007 , Kim et al. 2008).
The adsorption of trace elements is also considered to
increase the strength of the CHA bonding to the tita-
nium (which should be in the range of 20- 30 MPa), sta-
bilizes chemically the crystals and improves the simulation
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TIOAU pg TNV Tou avBPWITIVOU, ETTIOTPWVETAl OHOIOYEVWG
Kkal ouvdéetal Ioxupd pe to Ttdvio (Qu kar Wei, 2008,
Xu kar ouv. 201 1). Emiong, o CHA mapéxel tn duvatd-
NTa MPOoPOPNONG OE AUTOV OPYAVIKWV ETITAXUVTWV
NG ooteoevowpdtwong (BA. mponyoupevo e6dgio) Kal
EMOPEVWG, KAAUTEPN «amopipnony tou PBloxnuikou pi-
KpoTepIBdMovTog TG evowpdtwong mdvw ato 810 o
eppUTEUPa, QIAocopia TTou ovopdotnke yi autd «bio-
mimetics» (Oliveira kar ouv. 2007, Kim kai ouv. 2008).
H mpoopdenon ixvootoixeiwv emong, Oewpeital ét au-
Edvel v 10xU TG évwong tou CHA pe o trtdvio (Tou
Tipémel va eival tng tdgng twv 20-30 MPa), otabepotoiefl
XNHIKE TOUG KPUOTAMOUG Tou Kal BeAtidvel Ty eEopoi-
WO TG OANG EMKAAUYNG HE TO 0OTIKO pIKPOTIEPIBAMOV
pe TV o UmdBeon mdvta &t To TIAX0G TG EMKAAUYPNG
efvar kdtw amd Ium (Xu kai ouv. 201 1).

‘Onwg kar otig opyavikeé eMKAAIPEIG TWV ELQUTEUPATWY,
€101 Kal oTiC avdpyaveg, N emfteu€n emkaliPewv o TIOAU
AETTTEG ETOTPWOEIC, WOTE VA AVTIPETWTTICETAl TO TIPOPAN-
[a TNG avToxr|G TG eMmKAAUYNG, Tpotelvetal va yivetar pe
KATTIEG» TEXVIKEG Kal Pe TN BoriBeia tng vavotexvoloyiag
(Xian kar ouv. 201 1, van Oirschot kar ouv. 2013).

I Emeoaveiaxr] ene&epyaaia tou titaviou

Eival yvwotd oty epguteupatoloyia, and ta mpwta Bri-
AaTa NG 0oTeoEVoWPATWOoNG, 0T Ta KUTtapa-ermiyovol
TWV Pakpo@dywv (ooTteoBAdoteg Kal 0oTeOKUTIAPA),
TipotipoUlV TIG Tpaxeieg em@dveleg, evw avtiBeta ta M-
BnAiakd kittapa emoikiCouy TG Aeieg emedveieg (Boyan
kat ouv. 2001, Elias kar ouv. 2010). Opwg, mapd T¢ exte-
Tapéveg mpootdBeieg amooagrijvions TG (Cooper 2000,
Shalabi kai ouv. 2006), n Biohoyikd «xprioiuny Tpaxytnta
utre&e yia dekaetieg pia aoagig éwoia, €101 WOTE auTh
Tou o€ pia peAétn eBewpeito Aefa empdvela, oe dMn
pmopouoe va Bewpeital tpaxeia (Wennerberg kai Al-
brektsson, 2009).

O1 mapdpetpol mou avaiovtar otnv a&loAdynon tng
EMQAVEIG EVOG EPPUTEUNATOS eival TO UPOG TwV i-
kpoemapudtwy (peaks) kar To PdBog twv KohoTATWY
(valeys). Or e&eibikeupévol Seikteg TTou €xouv ermvonOefl
yI QUTEG TIC TTAPAPETPOUG oupPoAiCovtal Pe ta ypdppa-
ta R (Ra, Rg, Rz, Rt) 4 S (Sa, Sq, Sz kai St) avdhoya pe
TO av n Pétpnon yivetar o eikdva mpo@ii TG empdvel-
ag (mapdpola Pe AUTEG TTOU TTPOKUTTTOUV OE TOUEG HE
HIKpOTOPOUG) i oe Tavopaikn, Tpiodidotatn eikdva
(6TWwG auTég TToU TIPOKUTTTOUV amd TO NAEKTPOVIKS Hi-
KpOOKOTO odpwong). Amd Toug mapdndvw SeikTeg o
ouxvoTepa xpnolyorololpevor efval ol Ra kar Sa mou
katadeikviouv 1o BdBog piag pikpokolAdtntag (f to
UPog evég pikpoemdppatog) oe diodidotatn 1 tpiodid-
otatn eikéva aviiotoixa. O1 Tupég TTou Tiaipvouy ol Tia-
pandvw Seikteg eival amd 6€kata Tou PIKPOPETPOU WG
5 um mepfmou. Na va Bewpeftal pia emedveia tpaxeia
TIPEMEl OUPQWVA e OPICHEVOUG EPEUVNTEG va €xel Ra

Bevég lp. kar ouv./NVenetis Gr. et al.

of the entire coating to the bone microenvironment,
provided that the coating thickness is less than |mm (Xu
etal 2011).

In order to achieve very thin layers of coatings of im-
plants and overcome the problem of coating strength,
mild techniques are suggested with the aid of nanotech-
nology, in both organic and inorganic coatings (Xian et
al. 2011, van Oirschot et al. 2013).

C) Titanium surface treatment

Since the first steps of osseointegration, it is well known
in implantology, that the cells-descendants of macrophages
(osteoblasts and osteocytes) prefer rough surfaces, while
the epithelial cells colonize smooth ones (Boyan et al.
2001, Elias et al. 2010). Despite extensive efforts to clarify
it, biologically 'useful' roughness was unclear for decades
(Cooper 2000, Shalabi et al. 2006), resulting in differences
among different studies on defining smooth or rough
(Wennerberg and Albrektsson, 2009).

The parameters analyzed in the evaluation of the surface
of an implant are the height of peaks and the depth of
valleys. The specialized indexes invented for these pa-
rameters are represented by the letters R (and more
specifically Ra, Rg, Rz, Rt) or S (Sa, Sq, Sz, St), depending
on whether the measurement is an image of the surface
profile (similar to those resulting from microtoms) or a
panoramic, three dimensional image (such as those re-
sulting from the scanning electron microscope). The
most commonly used indexes are Ra and Sa, correspon-
ding to the depth of a microvaley (or the height of a mi-
cropeak) in two and three-dimensional imaging respec-
tively. The values the above indexes take are from
tenths of a um to Spm. Some authors consider a surface
rough, when Ra and Sa > |pm (Wennerberg and Al-
brektsson 2009, von Wilmovwsky et al. 2013). The
roughness of an implant appears to be associated with
accelerated osseointegration in several studies compar-
ing one type of surface to a reference surface, usually a
simple pad (turned or machined surface). The meta-
analyses however did not find a certain range for the S
and R values, which can be securely described “appro-
priate” (Elias et al. 2010).

Recently, research related to the evaluation of the sur-
face roughness looks convergent on a parameter named
“wavelength” which, despite the fact that it has been ear-
lier observed, only the last few years has been broadly
recognized as significant (Wieland et al. 2001, Wenner-
berg and Albrektsson 2009, Svanborg et al. 2010). It
refers to the frequency of micro-roughness per surface
unit. That frequency, with which this micro-roughness is
repeated, in combination with its features (i.e. Ra and Sa
indexes) seem to objectively and adequately describe
the roughness of the surface of the implant. It is reported,
but it is not well documented, that the optimum wave-
length is around 10 microns (Wennerberg and Albrek-
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kar Sa >1um (Wennerberg kai Albrektsson 2009, von
Wilmovwsky kar ouv. 2013). Metpoupevn pe toug Sei-
KTEG QUTOUG, N TPAXUTNTA evOG eUPUTEUNATOC Qalvetal
va ouvoEetal e TNV emTdXuvon TG 00TEOEVOWHdTW-
ONG O€ APKETEG PEAETEG TTOU CUYKPIVOUV €vav TUTo eri-
(QAvelaq Je Jia emeavela avapopdg, Tou ouvrBwg eival
n amh emgdveia (turmed r machined surface). O1 pe-
Ta-avalloeic dpwg dev Bpiokouv éva oplopévo eUpog
TPV yia Toug Seikteg S kai R mou va pmopel va xapa-
Ktnplotel pe Befaidtnta «evdedelypévoy (Elias kar ouv.
2010).

2TIG €pEUVEG TTOU OXeTiCovtal pe v a&loAdynon tng
adpdntag g empdveiac, Ta teheutaia xpodvia diagai-
vetal olykAion yUpw amd pia apdPeTpo TTou Xdpaktn-
piCetal «UrAKOG KUPATOGy, n orola fxe amd makid emon-
pavBel, aMd@ n onpaoia tng avayvwpiotnke Ta teAeutaia
HONG xpdvia (Wieland kai ouv. 2001, Wennerberg kai
Albrektsson 2009, Svanborg kai cuv. 2010). MNpdkertal
yia TNV éwola NG emavaAnyng pIag PIKPOavwuaAiag otn
povada emgdvelag. H ouxvdtnta pe tnv omoia enava-
AapBdvetal n pikpoavwpahia o ouvduacud Pe Ta xa-
paktnpiotikd g (SnA. toug Seikteg Ra kai Sa) gaivetal
ST TEPIYPAPOUV AVTIKEIPEVIKG Kal EMAPKWG TV adpdtn-
Ta ™G £MEAVEIAG TOU EPPUTEUPATOG. Avagépetal &Ti TO
BéNtioto prikog kupatog eival yipw ota 10 um (Wen-
nerberg kar Albrektsson, 2009) xwpig dpwg autd va eivai
EMAPKAOG TeKUNPIwpevo. Emopévwg o 1davikdg ouvdua-
OHOG avAPEDd 0Ta XAPAKTNPIOTIKE TWV PIKPOAVW ANV
kal tnv andotaon peta&y toug eival {nrolpevo yia T
HEMOVTIKY €peuva TNG eM@AveIas TwV ePPUTEUNETWY
(Elias kar ouv. 2010).

H mapamdvw mpoogyyion otny évvola tng adpdtntag
NG emEAveiag Twv ePQUIEUPdTwy, Kabwg diapopenve-
Tl 1a TeAeUTala Xpovia, €xel EMQEPEI KAl ONPAVTIKES -
AaYEG otV avtiAndn Twv TexviKov adporoinong. 2tnv
KA@ooIKr SIAKPIoN PETAEY TEXVIKWV AQaipeanG Kal Tpo-
00rKNG TTPOOTEBNKAV VEEG TEXVIKEG, TIOU EMITUYXAVOUV
HIKOOTEPEG KAl TIEQIOOOTEPES HIKPOAVWHANEG avd po-
vada emeodveiag. "Etol, otig Texvikég agaipeong omwg n
o&eidwon, n appofolr kar n didBpwon pe o&yY, mpoote-
BnKe N NAeKTPOXNUIKY ETTEEEPYACIA eV OTIG TEXVIKEG
TPO0BrKNG, OMwG N KAAUYN pe udpo&uhamatitn fj o Ye-
KAoWOG PE OTTPEI TAGOPATOG TITaviou TIPOoTEDNKE N yaA-
Bavikr amdBeon 16vtwy (He kar ouv. 2012). Extdg amd
TNV duvatdtntd Toug va mpokalolv emeEepyaoia g
EMEAVEIAg 0€ Vavo-KAIAKA, Of TEXVIKEG QUTEG BewpoUv-
Tal NiydTtepo «emOeTIKES amd TIG KAAOOIKEG, TTOU €XOUV
evoxoroinBel yia kémwon TG emedvelag Tou Ttaviou,
HE HAKPOXPOVEG OUVETTEIEG OtV 0oteoevowdtwon (Pa-
zos kai ouv. 2010).

2YMIMEPAXMATA

H emtdxuvon kai n evioxuon NG 0oTeoevowpdTwong
amotehel avikeipevo eviatikig épeuvag. Néeg texvoAo-
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tsson, 2009). Therefore future research aims to clarify
the ideal combination between characteristics of micro-
roughness and their in-between distance (wavelength)
on the surface of implants (Elias et al. 2010).

As the above approach to the concept of surface rough-
ness of implants is being formulated, significant changes
have also supervened in the perception of techniques
for implant surface treatment. In classical distinction be-
tween subtractive and additive techniques, new tech-
niques appeared that achieve smaller and more “close
order” spots per unit area. Thus, on subtractive tech-
niques such as oxidation, sandblasting and etching, the
electrochemical processing was added and in additive
techniques such as hydroxylapatite coating or titanium
plasma spraying, galvanic deposition of ions was added
(He et al. 2012). Apart from their ability to cause surface
modification in nano-scale, these techniques are less "ag-
gressive" than the conventional ones, as the latter have
been implicated in the fatigue of the titanium surface,
with long term consequences on osseointegration
(Pazos et al. 2010).

CONCLUSIONS

The acceleration and enhancement of osseointegration
is the subject of intensive research. New technologies
such as nanotechnology and new processing techniques
promise future developments in faster osseointegration
that can further strengthen the position of implantology
in the oral rehabilitation. Significant and promising inves-
tigating effort focuses on new-technology organic and in-
organic implant coatings, but this may increase manufac-
turing costs. In contrast, titanium surface treatment with
nanotechnology might have lower cost, but it will take
long before objective conclusions may be drawn and be-
fore delivering technical data to competition.
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yieg OTTWG N vavotexvoloyia Kal VEEC TEXVIKEG eTTeEep-
yaoiag twv epeUTEUPdTWY uTdoxovtal JEAMOVTIKEG e&e-
Ai€eig otnv Taxitnta ooTeoevowddTwong Tou Propel
va evIoxUogl akoun TiePIooOTEPO TN B€0N TG EPPUTEU-
patoloyiag otn otopatik amokatdotaon. H emotpwon
TNG EPQUTEVPATIKAG eMAvelag Pe opyavikd Kal avop-
Yyava UNIKA OUYKEVTPWVEI ONPAVTIKY Kal eATIOOQOP0
gpeuvnTIKr) Tpoomddeia, aMd n € autig avgnon tou
KOOTOUG TwV gppuUTeUpdTwy eival pia mbavr| eEENEN.
AvtiBeta n eneEepyaoia tng em@Avelaq Pe VAVOTEXVO-
Aoyia xwplc emotpwoelg fowg éxel HIKpOTEPO KOOTOG,
aMd Ba xpeiaotel TOAUG Xpdvog péxpl va agloAoyn-
Boulv avtikelyevikd ta anoteAéopatd g kai va «aro-
50B0U0v» 0l OXETIKEG TTANPOPOPIEG OTOV AVIAYWVIGHO.
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Otolaryngologic Clinics of North America (2013) 46, 857-
866

Secondary Repair of Acquired Enophthalmos
J. N. Giacometti, S. Lee, M. T. Yen

H Seutepoyevri amokatdotaon tou emiktntou evoeOal-
pou

O evogBalpog amotehel éva ouxvd emakdroubo Tou
TIPOOWTTKOU TPAUPATOG KAl OPICETal WG N UTTOXWPENON
Tou opBalpikou BoABou mpog ta miow, péoa otov
o@BaApikd kdyxo. H katdotaon autd dnuioupyeftal
SeutepoyevnC, amod TV HETATOTOoN eVOG HEPOUG TOU Oy-
KOU TV JAAGK@V I0TWY TIOU EUTIEPIEXOVTAI OTOV KOYXO
f amd v avgnon tou éykou tou kdyxou. Katdypata
TOU €0 TOIXWHPATOG ) Tou £6d@ouc Tou KOyxou odn-
youv toug TepIBoABIKoUs 10ToUG, TG TO KOYXIKO ATTOG,
va petatomoBoulv otg NOpoeIdelc KUPENEG f Tov yvabi-
aio k&ATTo avtiotoixa. Evéebaipog pikpdtepog twv 3
mm, ouviBwg dev éxel kapia KAivikr) onuaoia, dtav
Opwg eival peyahitepog amd autég Tg diaotdoeig eival
ouvABwg eppavig kar Oxi anmodektdg aiodnukd. Emiong
ouxvd, AOyw NG ePMAOKAG TwV 0QBAAIOKIVATIKGV HUWY,
Tiapatnpeftal Tautdxpova dimwia otov acBeve.
[Napadooiakd, autdhoya POOXeUATa €XOUV XPNolHo-
ToinBel yia tnv amokatdoTtaon Tou KOYXOU Kal OUYKEKPI-
péva ootd Tou AapBdvetar amd v Aaydvio akporooia,
TG TAEUPEG, TG yvdBoug, kaBwg kal To kpavio. Ta teAeu-
tala xpdvia didgopa -andiuta PlooupPard- aMomia-
otikd UNIKE, armoppo®rolla Kai in anmopeo@riolya, ava-
TITUXONKav Kar XpnoIPoToloUvVTdl WG KOYXIKA ePEUTEU-
pata. To kaBéva mapoucidlel TTAEOVEKTAUATA Kal Yel-
OVEKTAHATA aMd n emAoyr| Tou KatdMnAou oe KdBe Tre-
pimwon UAIkoU amokatdataong, odnyel oe kahd amote-
Aéopata kar oty d16pBwan Tou petatpaupatikoy evo-
@Bapou, e TTOAU XapnAd MooooTd eMMAOKWY.

Metd amd xelpoupyIKEG aMOKATACTACEIC TTou €olalav

Tépog 14, No 3,2013/Vol 14, No 3, 2013

emmtuxelc, mepimou to 10% twv aoBevwv eppaviCouy eri-
HOVO HETEYXEIPNTIKS evO@OaAJo, akdua Kal O€ TTEPITTTW-
OEIG TTOU OTNV AUECN HETEYXEIPNTIKA Tiepiodo Oev utirip-
Xav oupmpata. Autd pmopel va ogeiletar otnv Tehikr
UTTOXWPENON TwV OIdNUATWY KAl OTNV aTPOYIa TOU KO-
xikoU Airmoug. ‘Otav éxel emmxeipnBel apxIkr| XeIpOUpYIK
amokatdotaon, n Tapapovr] emyovou evogBaipou
pmopel va ogeietar oe coPapr| apxik ootikr) ducpop-
oia, oe eEaipetikd kaBuotepnpuévn xelpoupyikr| Bepareia
1 ateA apxikr emépBaon. YTIdpxouv Cuyypageig Tou
EMAEYOUV YId TNV APXIKH AVTIHETOTION TOU TPAUPaTikoU
evoeOalpou, Toug 3-6 prjveg Petd TV oTIypr| TOU Tpau-
patopou. Or evdeiteig tng deutepoyevouc amokatdota-
ong evog evoeBalpovu, eivar or idleg e autég Tou apxi-
KNG KAl OUYKEKPIUEVA TO W) amodektd aiobnuikd amoté-
Aeopa, aMd kar ol Aertoupyikég diatapaxég (Smwria,
0QEBAANIOKIVITTIKEG DIaTAPaxEC KAT).

>nv mapouoa epyacia apoucidlovtdl of BepareuTikeG
EMAOYEC YIa TNV amokatdoTtacn Tou EMPEVOVTOG deuTe-
porabolc evépBahpou, o TPdTOG eMAOYAG HETAEU TNG
KAOOIKAG XEIPOUPYIKAG KAl TNG EAGXIOTa eMePPATIKAC
TexvIKAG, Ta xpnoldomoloUpeva UAIKA amokatdotaong,
N XEIPOUPYIKY TEXVIKT), Ol EMTAOKEC TTOU TIAPATnEOoUVTal
Kal Ta amoteAéopara.

O dUo kipleg Bepameutikég emAoyEG TTepIAapBdvouv
TNV KAQOOIKY] XEIPOUPYIKY) ATOKATAoTACN HE TNV HNXa-
VIKF) €EMavatonof€tnon Twv TTEPIEXOUEVWV oUWV TOU
0@Bapikoy kdyxou PeTd amd tnv Tormobetnan evog o-
oxeUatog Kai tnv eAdxiota emepfatikr Oepareia pe v
TIEPIBOARIKY €vean AMOTAQOTIKOV UNKQV HE OTOXO TV
au&non tou GyKou Tou KoyXIKoU Treplexopévou. la tnyv
XEIPOUPYIKK ATMOKATACTACH), Of CUYYPAPEIC TIPOTIHOUV
Ta UPnAig mukvdTtntag mopwdn epguTeEUAta amnd mo-
AuaiBuAaivio oe oxrjpa oerivac (YTTIEMT). "Exouv kaAr
€QApoyr, EUKOAN xprion, divouv Kah amokatdotaon
ToU Oykou Tou ommaBoBoABIKoU KOyXIKOU TTEPIEXOUEVOU
Kal TTapouaidlouy KaAr 10Tk evowpdtwon. H ehdxiota
enepPaukr) Bepaneia pe v mepIBoABIKA €veon aMo-
TIAQOTIKGOV UNKQV propel va vivel pe didpopa UAIKG, pe
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Mo dnHo@IAA TNV xprion udpdpiAou Kuhivbpou udpoyE-
Ang Tou au&dvel i S1aoTdoElG TOU PETd TNV ToTToBétnor)
Tou, kabwg kai evéoelg BIolAKWY TTou au€dvouv tov dy-
KO TV UTI0dSPIWY I0TWV (OTIWE TO UAAOUPOVIKS OEU KAl
o udpo&uanating).

ISiaftepa onpavukn eivar n e€atopikeuon g Bepaneiag,
To AerrropgpEg 10ToPIKS, N KaAY KAVIKY e€€taar, To TINY-
PEG 10TOPIKS TNG TIPWTING eMéPBaong, ol akpIBeic TAnpo-
(POPIEG yIa TOV TUTTO Kal TO PEYEDOG TwV UNKWV TIoU Xpn-
olporonenkav otnv apxiki eméppacn, aMd kai o mpiv
and v TTEWTN eMEPBAch TPOEeYXeIPNTIKOG ATTEIKOVIOTIKAOG
é\eyxoq eival amapafnta yia v oxediaon g owotig
anokatdotaong. ‘Otav o acBevrig Sev éxel Aertoupyikd
mpoPAjpata aMd pdvov aiobnuikd, amarteftal n mpoey-
XEIPNTIK TOU eKTiunon va mrepIAapPdvel pétpnon tou evé-
@Bahpou pe 1o eEwpBaiudpetpo tou Hertel. EvogpBa-
oG PIkpdTEPOG Twv 3 mm, Ba Tpénel va avupetwietal
HE TNV XPrjon evEoIPwY UNK®V arokatdotaong. AvtiBeta
o€ peyaNTepeg TIPEG evogBalpou 1| dtav unidpxel kal
urdEOaALIOG aTTarteital ) XePOUPYIKY) AQVTILETWMON PE TV
XPAON EPQUTEUPATOC TIou Ba amoKAtaoTroel Tov OyKo
TWV KOYXIKWV 10TWV e TTpoTipdtepo to YTITIET

la v xeipoupyikr| TomoBétnon evdg uNikoU amokatd-
otaong onwg to YTMEr, amarteftar n avayvopion tou
UANIKoU TTou efxe TomoBetnBel otnv mpwtn emépBacn Ka
n aneheuBépwon tou BoABou amd to apxikd Tomobetn-
HEVO UAIKO aM\d kar amé kdBe ivadeg otoixeio. Agal-
pouvtal mBavég xahapég Bideg Tou apxikou UAIKoU Kal
T0 V€O el@UTEUpa ToTToBeTeital emdvw amd To maiaidte-
PO. 2TNV OUVEXEIQ ENEYXETAl N KIVATIKGTNTA TO BoAPou
Kkal extipdral dieyxelpnuikd n mbavr inap&n mapapévov-
106 evo@Baipou n/kar umdeOaipou.

H onuavtkdtepn emmiokr] oe autou tou eidoug v
emépPaon, eivai n peteyxeipnuikr) dnpioupyia omoBoBoi-
Bikou alpatwpatog. H epgdvion ioxupol o@Baluikol
dhyoug, eAdttwon tng omukAg o&Utntag, MEATwWon Tou
o@Bahpoy, alénon g evdoeBaiuiag mieong kar n eikd-
va evog akivntou «umd tdony» BoABou, el va Kivn-
TOTIOIOOWV TOV XEIPOUPYS YIa TNV AUECH XEIPOUPYIKH
avrpeTomon. AMn AiydTepo onpavikr emmAokr eivai n
eHpdvion AofpwEng Tou kdyxou Adyw TG TTapouaiag Tou
Eévou owpatog, ou Propel va @tdoel otnv dnpioupyia
KoyxikoU amootripatog. H tomobétnon tou uAikou aro-
katdotaong og AdBog Béon i n emAoyr AdBog peyéBoug
UAikoU, obnyel oe eppdvion Smhwriiag ry epedvion di-
YOUG Katd TG KIVAOEIG Tou opOaAuou.
2UPTIEPAOHATIKG, N OEUTEPOYEVAG QVTIMETWTTION acBe-
VWV e emipovo peteyxeipntikd evégBaipo petd amd pia
apXIKr XeIPOUPYIKA avtipetwmon Ba mpénel va yivetal
pe mpoooxr). Amarteital e€atopikeuon tng Beparmeutikiiq
QVTIPETWONG Kal étav o evéeBaiuog efvar kKAvikd on-
HaVTIKOG, SnAadn) peyahitepog twv 3 mm, Ba mpérel va
TIPOTIUATAl N XEIPOUPYIKN QVTIPETWTTION KAl Og AUTEG TG
TiepImoelg N xprion evog YTTIEN Sivel moAd kahd aro-
TeAéopata.

Emhoyég amé v BiBhioypagia/Literature selection

Oral Oncology (2013) Nov 20, doi: 10.1016/j.oralonco-
logy.2013.10.016. Epub ahead of print

Why are head and neck squamous cell carcinoma diag-
nosed so late! Influence of health care disparities and so-
cio-economic factors

J. Adrien, C. Bertolus, L. Gambotti, A. Mallet, B. Baujat

Nati n Sidyvwon twv kapKIvopdtwy KepaAig Kal Tpaxi-
Aou yivetal téoo apyd; H emidpaon twv avicotitwy Tou
CUCTHUATOG UYEIag Kal Ol KOIVWVIKO-OIKOVOUIKOI Trapd-
Yovteg

To akavBokuttapikd kapkivwpa TG Ke@arig Kai Toaxr-
Aou (AKKKT), eival to tétapto ouxvdtepo oe eppAvion
Kkal TéuTto o€ Bvnoiudtnta maykooping. H 5-etig em-
Biwon yia tov kapkivo tou Adpuyya eivar repimou 50%,
eV YId autdv NG OTopatikig KoIAdTNTag kar Tou @d-
puyya mepimou 30%. Or acBeveig mou mdoxouv améd
AKKKT mpoépxovtal Kupiwg amd KaTtwIEPES KOVWVIKO-
OIKOVOUIKEG TAEelG. Kipiol mapdyovieg kivduvou eival to
kdmviopa kar n katavalwon aAkooA. [Ndvw amd toug pi-
ooUg aoBeveic Siayiyvookovtal étav Ppiokoviar ota
otddia lll kar IV, kdu e€aipetikd duodpeoto kabwg n
Tipdyvwaon TG vooou aMd kai n moidtnta (wig petd Ty
Beparmeutik avupeTOmon, ouvoéovtal eubéwg pe To
0T1ddI0 NG vdoou katd TV ouypr TG Bepareiag. H did-
YVWOon TTPOXwPNHEVOU otadiou g vooou propel va
opeiletar oe kabuotepnuévn Sidyvwon, kaBuotépnon
Tou aoBevoug va avalntioel Beparteia, al\d kal TPWIKN
didyvwon og aoBevr| pe Gyko Tpoxwpenpévou otadiou.
Eivar avaykaio va exupunBel o pdAog autwv twv diapo-
PETKWY INXAVICHWV Kal va oxedIaoTtolV KOIVWVIKEG Spd-
0€IG NG dnpdoiag uyeiag.

2 KoTOG NG Mapoloag epyaciag rtav va diamotwoel av
ol aVIoOTNTEG TOU CUOTIPATOG UYEIAG KAl Ol KOIVWVIKO-
OIKOVOIKOl Tiapdyovieg emnpedlouv v didyvwon
AKKKT mmooxwpnpévou otadiou (T3 kai T4 katd TNM)
oe oxéon pe v didyvwon AKKKT apxikou otadiou (T
kal T2 katd TNM). H unéBeon epyaoiag rfjtav va eheyx-
Bel av ol aoBeveig KATWTEPNG KOIVWVIKO-OIKOVOUIKAG Td-
&nc efxav augnuévn mbBavétta va diayvwobolv pe
AKKKT mpoxwpnpévou atadiou, Adyw duokohiag mpd-
ofaong oe eEeidikeupéva Kévrpa Tou OUOTIPATOG UYEIaG.
2TV eupUtepn miepioxrj tou [apiciod otnv [aMia, cup-
peteixav 19 kévrpa xelpoupyikAg Ke@ahig Kal TpaxriAou,
efte 2ITTX, efte Qropivolapuyyooyiag. ZupmepieAripdn-
oav 6hoi o1 acBeveic dvw Twv |8 eTwv o oToiol émaoxav
ané mpwtonabég AKKKT. ‘Oror cupmiipwvay éva epw-
TnHatoAdyio, kabwg mepipevay va umoBAnbouv ot a-
vevdookaTNan. To epwtnpatoAdyio dnuioupyrionke amod
€vav xelpoupyod Kepahig Kar tpaxriiou, évav emonpio-
ASyo Kkar évav oTatioTKOAOYO.

To kiplo péyeBog Tou PETPOUOE N HEAETN rTav TO [é-
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yeBog ¢ mpwtomaboug otiag, opifovtag wg didyvwon
mipoxwpnuévou otadiou TG PAGPeg T3 kal T4, eved wg
Sidyvwon apxikou otadiou autég Twv T1 kar T2. O dy-
KOI KaTatdxBnKkav oUpewva Je TV eviomon Kai Katd
oelpd OUOPEVETTEPNG TTPOYVWONG: UTTo@dpuyyag, oto-
pato@dpuyyag, otopatiky kolAdtnta kar Addpuyyag. Ka-
Taypdenkav didpopa dnpoypagikd otoixeia, dmwg To
@UMO, N nAikia, o deiktng pdlag owuatog, o ToTog Ka-
TOIKIAG, N XWPEAa Kataywyng Kal n TMePIOXT) TOU KEVIPOU
TIOU ToUG TIEPIEBANPE. 2UveAEynoav TTANPOPOPIEG OXe-
TKd pe o Kdmviopa talydpou i Hapixoudvdag, Ty Kata-
VAo aAKOOA Kal TNV XPHoN VAPKWTIKWY OUCIWY.

Ta KOIVWVIKO-OIKOVOUIKE OTOIXEIQ TTOU CUYKEVIPWON-
Kkav Atav 1o eido¢ NG epyaciac (pdviun, mepioTaciakr)
Kal To popowtikd emimedo. Kataypdenke emfong av to
pnviaio el06dnpa Atav mévw n kdtw amnod 1o PECO pn-
viaio e1068npa g xwpag (1500 eupw). Téhog kata-
ypdonke To €idog TG aoedhiong twv acBevav (dnpd-
ola ao@aNon, dMn 1y kapia). Etol, Aot o acBevelg mou
mepieAf@Onoav otnv €peuva, éAapav tehikd éva deiktn
TIoU TTPOgKUPE amd tov ouvOuaopd Twv amoteAeopd-
TWV TOU £PWTINHATOAOYIOU YIA TA KOIVWVIKO-OKOVOUIKG
Toug Sedopéva,

MetprBnkav emiong via k&Be aoBevr ta e€Ag onpavikd
dedopéva: To xpovikd didotnua petall Tou TPWTou
OUWTTIWHATOG Kal TG TTPWING eMiokeyPng o€ yiatpd, To
xpovikd didotnua petall TG mpWIng EMoKeng o€
yIaTEd Kal TG didyvwong, o apiBudg kai to eidog Twv
yiatpwv Tou eidav tov k&Be acBevr), n duokoAia va
ameuBuvBolv oe vevikd yiatpd | oe €dikd, KaBwg Kai
n SuokoAia va urmoBAnBoulv oe akTtivOAOYIKEG EEETATEIG.
Téhog, ol aoBevelg a&lohdynoav oe khipaka | wg 10
TNV KAtdotaon g Uyelag Toug omwe TV avuAapfBd-
vovtav ol {diol.

H peiétn mepiéhaBe apxikd 690 acBeveic, otnv ormoia
TeNKd TTapépeivay ol 662. AMol 22 acBeveic pe TO 1|
dyvwoto T eEaipgbnkav kai €tol teNikd amépeivav 640
aoBeveic. H avaloyia avdpwv/yuvaikwy Atav 3/1 kar n
péon nAikia 61 €. To 51% eixav T3/T4 dyko kai oto
48% evtomiCovtav otnv otopatkry kohdtnta. To 89%
Atav KamvioTtéq kail to 48% katavdhwve aAkodA. To 72%
aviKe 0€ XaPNAS KOIVWVIKO-0IKOVOUIKO emimedo. To o
ouxvo emdyyeAUa fTav n XeIPovaktkr £pyacia, ev to
pnviaio e10édnud toug frav kdtw amd to Péoo pnviaio
€1068NKa NG xwEag. To 99% eixav emokepOel TOUAG-
XIoToV éva yIatpd Tiplv TpooéAdouy og Kdmolo Siayvw-
OTIKO KEVTIPO TNG HEAETNG, evd To | 9% mepioodtepoug
and 4. O yiatpoi autof rjtav xelpoupyol Ke@ahiig Kal
Tpaxndou (73%) , yevikol yiatpof (66%) kal odovtiatpol
(319%) kai umorrteltnkav tnv véoo oe mocootd 64%,
55% ka1 63% avtiotoxa. To péoo xpovikd didotnua pe-
Ta&U Tou TPWTOU CUNTTIWHATOG KAl TNG TTEWTNG ETTIOKe-
YngG o€ yiatpd rtav 38 nuépeg, To péco xpovikd did-
OTNHAa PETA&Y TG TPWTNG eMoKeYPNG o€ yIaTpd Kal TG
Sidyvwong Atav 44 nUEPEG, eV TO PECO XPOVIKO did-
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OTNHa pPeTagy Tou TTPWTOU CUPTTTOHATOS Kal tng did-
yvwong 82 nuépec.

H otauotkr avdhuon tng perétng €6ei€e ot umrpxe
oTauotKd onpavtkr cuoxétion Peta&y g mbavdtntag
va diayvwoBel AKKKT mpoxwpnuévou otadiou kar ev-
TOMOoNG Tou GYKOU OToV UTIoedpuyyda, oe aoBevr| peya-
AJtepng nAIkiag, avopikoU @UMOU Kal pe XWPpad YéwNnong
v FaMia. YTirpxe otauoTikd onpaviikr) CUOXETIoN e-
Ta&l g mbavdtntag va diayvwobel AKKKT apxikou
otadiou Kal TPWIKNG emiokeyng oe e1dIkS yIatpo, eUKOAN
nipdofacn oe 101kS yIated Kal Umapéng atevig emagnig
pe évav emayyeyatia uyeiag. Aev BpéBnke ouoxetion
HETAEU KOIVWVIKO-OIKOVOUIKWV TTapayoviwy (eIdIkd xa-
PN Té&n, kdmviopa, katavdhwon ahkoodh) kai Sidyvw-
ong AKKKT mpoxwpnpévou otadiou.

O ouyypageic katahjyouv Ot n ypriyopn Kal eUKOAn
nipdoPacn oe €1dIkS yiatpd amopakpuvel Ty mavotn-
1a didyvwong AKKKT mpoxwpnuévou otadiou. To ye-
yovOG Ot otnV HENETN Oev Bpébnke ocuoxétion peta&y
KOIVWVIKO-OIKOVOHIKWY TTapayoviwy kai Sidyvwong
AKKKT mpoxwpnuévou otadiou, mbavdtnta opeiletal
oto yeyovog ot otnv [aMia undpxel oUotnua uyeiag
TIOU TIPOOMEPEI OAOKANPWHEVN KAAUWN og 0AOKANPO
Tov MAnBuopd.

EmuéAeia-anddoon: BaoiAng Metoivng
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Odnyieg yia Toug cuyypageig

To mepiodikéd akolouBel tig umodeieig tng AieBvolg Emtpormg twv Exdotwy la-
toikwv Mepiodikwv (BM) 302: 338-341, 191).

H éxdoon tou Mepiodikou eivar diyhwoon, EMnvikr kar AyyAikr). Tnv petdgppaon
TWV EMOTNHOVIKQV pYAciV ota AyyAikd 1) EMnvikd avalapBdver n Zuvtaktiki
Opdda tou Mepiodikoy eva eival eUTPOOSEKTES KAl O UETAPEACHEVES EQYAOTEG,
To mepiodikd Séxetal MPWTATUTIEG EpYacieg TTou agopouy BEuata Kupiwg 2To-
patkrg kai M'vaBorpoowikig Xelipoupyikrg, aMd Kal CUVaQwV YWWOTIKWY av-
KeIPEVWY OMwG 2Topatohoyiag, Alayvwotikiig kal Aktivohoyiag, AvaioBnoiohoyiag
Kkal Epguteupatodoyiag.

O1 akéAoubol TUTTol EMOTNHOVIKWY £pYaciwv yivovtal Sektég, apou mponynOei
Kkpion toug and tnv Emotnuoviki Opdda tou mepiodikou:

A) BiBhoypagikég Avaokorioeig ouvoAikig éktaong péxpr 20 daktuhoypagn-
péveg oehideg,

B) Epeuvnuiég Epyaoieg, KAvikEG kal pyaotnpiakeg, péxpr 10 oehideg

I Evdiapépouoeg [Nepimaoeiq KaAd TeEKPNPIWPEVES, PEXPI 4 OUVONIKE OENGEC,
Anpooiglovtal emiong emotoAég Tpog Tov Aleubuvtr) 2Uvtagng, kabwg kar oN-
YOAOYEG £pYaOieG- TMPOTACEIS yia TN otiAn «[lpaxtikég AUoEIG Kal TexVIKED.
O epyacieg mou umoPdMovtal Se Ba mpémel va éxouv Snpoaoieubei oute va
Bpiokovtal umd Kkpion yia dnpocisuon oe dMa mepIodikd, evey o Algubuvtrig
> 0vta&ng Siatnpel dAa ta dikaiwpata (copyright) Twv £pyaciwy ou €yivav SeKTéG
Kkal mpdkertal va dnpooieudolv oto mePIodIKO.

Mpog tov AlguBuvtry 20vtagng amootéMetal GAo To UAIKO TNG epyaciag o nhe-
Ktpoviki pop@r He e-mail (To kefuevo Ba mpémel va eival daktuhoypapnuévo e
SIM\S didotnua) oe apxeio Microsoft Word.

[Mio ouykekpipéva yia kdBe epyaoia umoBdMovtal ta akdrouba pépn mou apxi-
Couv og Eexwpliotr ogAida:

- EmotoAr) umoPoArig epyaoiag otov AleuBuvtr Z0vtaéng

- Zehibec tithou

- Mepfinyn kai Aé&eig - kheidid

- Kupiwg kefpevo

- BiBhoypagia

- [Mivakeg - Eikdveg - Aeldvieg pwtoypagiav

- BeBaiwon anmodoxrg dnuooieuong tng epyaciag and dAoug Toug cuyypageig
- O1 oehideg tithou mepiéxouv ota ENnvika kar AyyAika:

a) Mia oeAida pe tov Titho Tou dpBpou pdévo (yia Toug KPITEG)

B) Mia oghiba e OAeG TIG TTANPOYOPIES Yia TV £PYACIA: TOV TITAO, TO OVOPATET®-
VUHO Kal TOUG EMOTNHOVIKOUS TITAOUG TwV OUYYPAPEWY, TO KEVTPO arm’ Tiou Tipo-
€oxetal n epyacia kar tov AieuBuvtr tou, ta otoixeia (Svopa, diedbuvon, TNAépwvo,
fax kar e-mail) Tou ouyypagéa Tou eivar uredBuvog yia v aMnAoypaepia. Avagé-
povtal emong TuxOV TNYEG xpnpatoddtnong TG £pyaciag kal EUXapIoTie.

H Mepidnyn kar o1 Aé&eig — kAeid1d ota EMnvikd kai AyyAikd mepiéxouy:

> Uvtopn mapouoiaon tng epyaoiag (péxpr 200 AEEeig). 2 g BifAioypagpikég Ava-
OKOTIAOEIG N TIEPIANYIN QVAQEPE! €V OUVTOWIA TO TIEPIEXOHEVO TNG AVAOKATINONG.
>u¢ Epeuvnuikég Epyaoieg n mepidngn eivar Sopnpévn, pe eioaywyry, okorid, UNKS,
u€Bodo, anoteéopata kar oupnepdopata. 2ug Evbiapépouceg Mepimwoeig n
TiepiAnyN epIAapBAavel pikor el0aywyr| Kai TIEpyPapn TG TEPITIWONG. 2T0 TEAOG
NG TepiAnyng avaypdgoviar ol AEEeig - KAeldid.

To kupiwg Keipevo avdloya pe to TUMo TG epyaciag mepiéxel ta akdAouba:
A) BiBNoypagikég Avaokomoeig: n epyacia xwpidetar oe kepdAaia Pe avtioTol-
X0UG Tithoug avdAoya pe to Bépa kar katd Ty Kpion twy cuyypagéwy. H epyacia
ONOKANPWVETAI [E Ta OUPTMEPAONATA.

B) Epeuvnuég Epyaoieg: n epyacia mepihapPdvel eicaywyr|, okomo, UAIKS kal pé-
Bodo, aroteAéopata, oulrtnon kar cupnepdopata.

I Eviagépouoeg [MNepmwoeig: n epyaoia mepihauPfdvel eloaywyr, meplypa®n
NG TePIMmwong kai oudfitnon - oupmepdopata.

Aev mpénel va ava@Epovtal oTo Keipevo MANPo@opieg yia Ty MPoEAeuo g
£pPYACIAG, TTPOKEIUEVOU VA AMTOCTEANETAI OTOUG KPITEG AVWVUA.

O1 BIBANIoypagIkég Tapamoprtég oto Keievo yivovtar pe Ty mifjpn avapopd twv
ovopdtwy Otav MPOKeal yia évav rj dUo ouyypageic povo, akorouboUpeva and
10 €106 dnpooieuong NG avtiotoixng epyaociag oe mapévleor), mx. (Pogrel, 2003
rj Taylor kai Smith, 1995). ‘Otav o1 ouyypageig ival mepicodtepor ané duo téte
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Guide for Authors

These instructions are in accordance with the Intemational Committee to Medical
Journal Editors: Editors Uniform requirements for manuscripts submitted to bio-
medical journals, (BM) 302: 338-341, 191).

The present publication is bilingual, Greek and English. Papers are translated into
English or Greek by the Journal's Editorial Board.

Papers should be original and focus on topics related mainly to Oral and Maxillo-
facial Surgery, as well as on relevant subjects such as Oral Pathology, Diagnostics
and Radiology, Anaesthesiology and Implantology.

The following contributions will be accepted for publication, after having been re-
viewed by the Journal's Scientific Board:

A) Literature Reviews, up to 20 typewritten pages

B) Research Papers, clinical or laboratory, up to 10 pages

C) Well-documented Case Reports of special interest, up to 4 pages

Letters to the Editor-in-Chief, as well as short papers-proposals for the column
“Practical Solutions and Technical Notes”, are also accepted for publication.
Submitted papers should be unpublished and not under consideration for publi-
cation by other journals. The Editor-in-Chief retains all copyrights in the papers
that have been accepted for publication in the Journal.

Authors are requested to submit electronically by e-mail their papers (text and
illustrations) to the Editor-in-Chief (typed in double spacing), in the form of a Mi-
crosoft Word document.

More specifically, papers should be submitted as follows, with each section starting
on a different page:

- Letter of submission to the Editor-in-Chief

- Title page

- Summary and Keywords

- Text

- References

- Tables — lllustrations

- Captions to illustrations

- Permission to publish the paper by all its authors

Title page should include the following information in English:

a) A page mentioning the title of the article only for the Reviewers

b) A page giving all the information about the paper: title of the article, full name
and academic degrees of each author, name of the originating institution, contact
details of the author responsible for correspondence (name, address, telephone,
fax number and e-mail address), as well as any sources used to support the study
presented and acknowledgements.

The sections Summary and Keywords should include:

A short presentation of the paper (up to 200 words). In Literature Reviews, the
summary should summarise the contents of the review. In Research Papers, the
summary should be structured in the following way: introduction, aim, material
and methods, results and conclusions. In Case Reports, the summary should in-
clude a short introduction and the description of the case.

Key words should be given at the end of the summary.

Depending on the type of the paper, the text should include the following:

A) Literature Reviews: the paper should be divided into chapters bearing titles
related to their topic, as the authors desire. Finally, the paper should present their
conclusions.

B) Research Papers: the paper should include the following parts: introduction,
aim, material and methods, results, discussion and conclusions.

C) Case Reports: the paper should include the following parts: introduction, pres-
entation of the case and discussion - conclusions.

The text should not provide information about the origin of the paper, so that
the authors will remain anonymous to the reviewers.

As far as references are concerned, up to 2 authors will be named in full every
time they are cited, followed by the year of the respective publication in paren-
theses, e.g. (Pogrel, 2003 or Taylor and Smith, 1995). When there are more than
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avagépetal pévo o TPWTOG akoAouBoUpevog amd TG AEEEIG «kal CUV.» Kal TV
avtiotoixn xpovoloyia, Tx. (Taylor kar ouv. 1995).

Edv 0 i10G ouyypapéag avapépetal oe SIAPOPETIKEG EPYAOiEG e TOV 510 Xpdvo
dnpooieuong téte petd n xpovoloyia mpootiBetal To ypdupa a, B, y KA. TX.
(Taylor 1995a, 19958). H id1a Siadikaoia akohouBeitar kar katd tn diapdpewon
NG Aiotag g PiPhoypaeiac.

O1 BiPhoypagikég mapamopmég EMnvikadv ovopdtwy and eMnvikd mepiodikd
avagpépovtal ota AyyAikd, eva ol raparnoprég and EMnvikd ouyypdupata ota
EMnvikd.

‘Orav oto keipevo yiverar avapopd MOMOV OUVEXOHEVWY TIAPATIONTIWY, AUTEG
napatiBeviar pe xpovoroyikr oeipd, Tmx. (Hansson kar ouv. 1983, Ishibashi kai
ouv. 1995, Widmalm kar ouv. 1994, Wiberg kar Wanman, 1998, Emshoff kar ouv.
2002, Toure kar ouv. 2005, Alexiou kai ouv. 2009).

H Biphioypagia

‘Olol o1 ouyypageig TTou avagépovtal oto keipievo mepidapfdvovtar atn BiBAo-
ypagia kar avtiotpoga. H avapopd yivetar pe aApaPnukr ta§ivéunon kar ako-
AouBei tov €€rig imo: Taylor JP, Morgan PH, Smith TY: Oral focal mucinosis. Science
189:503-506, 1998

‘Orav yivetal avagopd oe olyypappa, eyxelpidio KA. tote akohoubeftal o &g
wnog: Taylor JP: Oral focal mucinosis, In: Morgan and Smith: Oral Pathology.
Mosby 1989, pp. 509-512

O1 avagopég o EMnvikd miepiodikd, yivovtail ata AyyAikd, dmwg avaypdgovial
otV AyyAikr) oeAida tou mepiodikou: Tx.: Nicomidis CG, Papadopoulos LK: Acan-
thosis. Hellenic Arch Oral Maxillofac Surg 12: 234-245, 2010

O1 avagpopécg og EMnvikd ouyypdppata yivovear ota EMnvikd, dtav dev undpxel
tautdtnta tou BiPAou ota AyyAikd Kal CUCOWUATWVOVTIAI OTNV Uridpxouod aA-
eaPnukr AyyAikr BiBAioypaeia: mrx.: Mamadomouhog MN: Xeipoupyikr. latpikég
ekddoeig 2008, oeh. 345-346

O Mivaxeg

Avagpépovtal dAol oTo Kefldevo kai eival Saktuloypagpnuévol otnv Tvakoypapia
Twv poypappdtwy Word 1| Excel. O tithog toug daktuloypageital mdvw and
Tov Tivaka, eva eme€nynoeig mapatiPevial kdtw amod tov mivaka.

O1 Eikdveg

O1 putoypagieg, ta oxrjpata, ta diaypdypata kai Td 10Toypdupata avagépoveal
OTO KefJevo wg eIkdveg kal apilBpouvtarl eviaia. O éyXpwHEG EIKGVEG EKTUTI®-
vovtal xwpig empdpuvon tou cuyypagéa. OAa ta avwtépw katatidevial oe
nAextpovikr poper. Or Pneiakég aneikovroeig Ba mpértel va éxouv avdhuon Tou-
Adxiotov 300 dpi kar didotaon piag mAeupdg touhdxiotov 7 cm. H amoBrikeuon
va eival oe poper JPG.

Xprion 16n dnpocigupévou pwtoypagikol uAikoU empPdAAetal va emonpai-
VETal Je oagr) avagopd tng Tnyrg mpoéleuong otn Aeddvta, kai Oxi pe Seiktn,
eve mapdAnia Ba mpémel va undpxel n oxeTik éyypagn adeia.

O1 Aeldvteg Twv eIkOVLY

‘Oleg ol eikdveg ouvodeovtal and AeCAvieg TTou TIEPIEXOUV TIG ATIAPaitnTeS ere-
Enyroeic. O1 AeCdveg ypdepovtar pe Tov avgovia apiBud toug oe Eexwplotr| oe-
Nida.

YmoBoAr epyaciwv pévo nAektpovikd
oto e-mail: archives@haoms.org
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two authors, then only the name of the first is cited, followed by the phrase “et
al” and the year of publication, e.g. (Taylor et al. 1995).

If the same author is cited in the text with different papers in the same year, a
small letter should be added to the year: a, b, c etc,, e.g. (Taylor 19953, 1995b).
The same letters should also be mentioned in the reference list.

When several publications are cited one after the other, begin with the oldest
and end with the most recent, e.g. (Hansson et all. 1983, Ishibashi et all. 1995,
Widmalm et all. 1994, Wiberg and Wanman, 1998, Emshoff et all. 2002, Toure
et all. 2005, Alexiou et all. 2009).

References

All authors cited in the text must be included in the reference list and vice versa.
The reference list must appear in alphabetical order and in the following style:
Taylor JP, Morgan PH, Smith TY: Oral focal mucinosis. Science 189:503-506, 1998
When citing from books, text-books etc. use the following style: Taylor JP: Oral
focal mucinosis, In: Morgan and Smith: Oral Pathology. Mosby 1989, pp. 509-512

Tables

All tables should be cited in the text. They should be presented either in Word
or in Excel. The title of each table should appear above the table, and any expla-
nations at the bottom.

lllustrations

Photographs, figures, diagrams and histograms should be cited in the text as fig-
ures, using a single numbering sequence. Colour illustrations are printed without
any charge. All the above should be submitted electronically.

The resolution of digital illustrations should be at least 300 dpi, while one of their
sides should be at least 7cm. They should be saved as JPG files on the CD.
Written permission to use photographic material that has already been pub-
lished must be obtained, and the sources should be mentioned clearly in the
respective captions — not with the use of an index.

Captions to illustrations
All illustrations should be accompanied by descriptive captions. Captions should
be mentioned in ascending order, on a separate sheet.

Paper submission electronically only
to the e-mail: archives@haoms.org






