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MEPINHWH: To mepigpepikd adapavtivopAdotwpa eival
éva omdvio, KahdnBeg vedmAaopa odovtoyevoug Tpo-
€\eUoNG TToU avartUooeTdl AMOKAEIOTIKG ota oUAa. Amd
I0TOAOYIKAG amOPEewG, Holdlel pe To evdoootikd ada-
pavtvoPAdotwia.

2koré¢ TG epyaoiag autig eivar n mapouaciaon piag me-
PIMWong MepIPepIkoy adapavivoBAAOTOPATOC TTOU E-
eaviotnke wq avwduvn pdla oto apiotepd yvabiaio
KUptwpa oe dvipd nAikiag 44 etwv. Avarrtiooovtal ta
KAIVIKG TOU XAPAKTNPIOTIKG KAl Ol AETTTOHEPEIEG TNG XEl-
poupYIkrg Bepareiag.

2ulimon: ta meplpepikd adapavioBAacTtopata eviori-
Covtal amoKAEIoTIKA 0Ta OUAQ Kal €XouV KaAUTepn Tipod-
YVWaon amnd Toug aviioTtoixoug evdoooTIKoUg OYKOUG.
EmbBetik Bepameia dev ouviotdtar kabwg autol o1 dykol
omdvia uroTEoTddouy.

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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EIZATQMH

To mepigpepikd adapavivoBAdotwua avagépetal emong
wG e€wootikd adapavuvoPidotwpa, adapavivoprdotw-
Ha Twv HaAaKkeV 1otwv, adapavivoBAdotwpa BAevwoyo-
viag mpogheuong Kkar adapavtivoBAdotwua twv ovAwy
(LeCorn kar ouv. 2006). Mpdkertar yia odovtoyevr| dyko
TTIoU €fval TauTdonPOG I0TOAOYIKE HE TO evO00oTIKG ada-
pavuvoPAdotwpa, aMd eviomniCetar anmokAeiotiké ota ou-
Aa (KupiakdmouAog kai ouv. 2005). Ta kprtipia yia v
TekpNPiwon TG SIdyvwong Tou TTepipepIkol adbapavivo-
BAaotwpatog eival ta akdrouba: a) o dykog Ba mpére
Va TIPOEPXETAl aTd ToV PAEVWOYSVO TG 0OOVTIKG TIEPIO-
xS Twv ydbwy, B) 1otoloyikd, vnoideg odovtoyevoulq
emBnAiou TpEel va aveupiokovtal p€oa oto Tapéyxupa
Tou dykou Kai y) o dykog Ba Tmpémel va TeplopiCetal aro-
KAEIOTIKA OToV 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 cuyypPaQelg umooTtnEiCouv TwG N TEWTN TEPI-
TIwon Tepipepikol adapavtivoPAactwuatog onpooied-
ke and tov Kuru to 1911 (Kury, 1911). 2Znv mpaypa-
kdtnta, o Kuru avépepe pia mepfmwon evdoootikou
adapavivoPAactpatog mou eixe SINBrioel To eatviakd
00t6 Kal TPdPae TPOG Tov BAevvoydvo Twv oUAwv.

O1 Reichart kai ouv. peNétnoav 3667 mepimwoeig ada-
pavtivoPAactwpatog kar Perikav ot 73 mepmwaoelg €&
autwv rrav mepipepikd adapavuvoBAdotwpa (2%) (Re-
ichart et al. 1993). 2& dMn pelétn n ouxvdtna epedvi-
0NG ToU TTEPIPePIKOU adapaviivoBAaOTWPATtog avapépe-
tar éu ayyiCer to 10% tou ouvorou twv adapavtivoPAa-
OTWHATWY KAl TO 3% TOU OUVOAOU TwV 0O0VTOYEVWY OV-
kwv (Kupiakdmouhog kar ouv. 2005). MNapd tyv omaviéd-
TNntd To, TO TEPIPePIKO adapaviivoBAdotwpa eivar o o
KOIVOG TIEPIPEPIKOG 000VTOVEVAG VKOG 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 BAevwoydvog Tou KaAUTTTEl To
YAWOOIKS QaTvVIakd TIETAAO OTNV TTEPIOXT] TWV TIPOYOH-
olwv otnv kdtw yvdbo kai n omoboydupia TepIoxr| otV
dvw yvdbo (Kupiakdmouhog kar ouv. 2005).
Avagépoupe pia mepimwon Tepipepikol adapavtivo-
BAaotwpatog Tou epgaviotnke oto apiotepd yvabiaio
KUpTWHa otnv Tieploxr| eEaxBEvVTog Tpftou youpiou.

MEPITPA®H MEPINTQXHZ

Avtpag 44 etwv eEetdotnke otnv KAVIKA Jag via evoo-
otopatikr, 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
(LeComn 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-

Eic. 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 to péyebog TG PAd-
Bng au&rbnke oto didotnpa wv 3 Pnvav Kai e n pdda
av kal avwduvn, TapevéRaive otV pdonon Kkai opiAia.
To 1atpikd 1otopIKd rtav ehelBepo kar o aoBevrg dev
eixe UTTOBANOEl o€ Kapia xelpoupyikr eméppacn oto ma-
PeNBOV. Avépepe I0ToPIKG Kamviopatog Séka Tolydpwy
v NEéEa yia &éka xpdvia TpIv To diakoYel TIpIv arod
évie xpdvia. Ermong émve | pe 2 ahkoohoUxeg povdadeg
pia éwg dUo popég nv efdouadda.

KAhvikg diamotwbnke eEweutikr) opBoywviou oxrfipatog
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
(BEi.1). Aev umrjpxav dMa maboloyikd euprjpata armd
TNV €€€Ta0n TG OTOPATIKAG KOIANOTNTAG, TNG KEPAAAG KAl
TOU TPAaxrjou.

O aoBevrig utoPABnKe o€ gpYacTNPIAKES KAl ATIEIKOVI-
otikég e€etdoeig. Or alatoloyikeég eEetdoeig kupaivov-
Tav Petaly puoioloyikwy opiwv. To opBomavtopoypd-
QNHa Qavépwoe KUTEMOEISH 00Tk armoppdenon otnv
TepIoxr] Tou apiotepoy yvabiaiou kuptwpatog (Eik. 2).
2NV UroAoyIoTIKY Topoypaeia Siayv)otnke cupmayig
paca otnv mepioxr] Tou apiotepoy yvabiaiou KupTtwua-
T0G, N orofa emektevétav kai mépav avtou (Eik. 3). H
pdaca mpokahoUaoe Wikpr| KUteMoeIdr armoppdenon Tou
uTToKElJevou 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 JayvnTkr) Topoypagia mou
emPBePaiwoe ta eupripata g agovikhg Topoypapiag
>tnv Ployia mou akohoUBnoe diayvihotnKe TEPIPEPIKS
adapavuvopAdotwya. MNpoypappatiotnke utid Yevikr
avaioBnoia n agpaipeon g PAGPNG, n omolia €yive oe
6pia uyloUs PAevvoydvou oupmepIAapPdvovtag Kar -
ja Tou uTTokeievou yvabiaiou KUpTOHATog Kal T Oat-
viakrig akpohopiac. To éMelya kahlgbnke pe ydala iw-
dopoppiou kar apédnke va emoulwBel katd B’ okomod.
H 1otoloyikr e&€taon tou Selypatog emPBePaiwoe v
apxikr didyvwon Tou TepIpepIkol 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 MOAw-
on, épolalav pe adapavivoPAdoTes kai Bpiokoviav oe
UTTOOTPWHA TUKVOU IVwdoug auvdetikoU 1otou. Mikpo-
oKotikd dev umrjpxe dirfdnon oto umokeipevo ootd. H
TeNikr) Sidyvwon rtav Tepipepikd adapavivoPAdoTwpa
Siktuwtou tinou (Eik. 4a,B).

O aoBevrig mapakohoubr|Bnke oe taktikd Bdon kar 4 un-
VEG PETA TNV agaipeon tou dykou TpaypatoroliBnke
a&ovikr| Topoypagia oty oroia diayvwotnKe TTAaxuPAev-
VOyoVITIda Tou apiotepoU IyHopeiou dvipou aMd kave-
va onpddi umotpormg tou dykou. ‘Eva xpdvo petd tv
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Eik. 2: Mavopayikr akuvoypagia mou deixvel kumieMoeidn
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 Kai TPOKAAE!
ootk anmoppdenan. Aev @aivetal N aloiwon va TEOKAAel 00Tk
8Inbnon 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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XEIPOUPYIKY) apaipeon Sev UTdpxel €VOeIEn UTTOTOOTTG
otnv Teploxr] Tou apiotepoy yvabiaiou KUPTWPAatog.

2YZHTHZH

To 2005 o lNaykdopiog Opyaviovdg Yyeiag ta&véunoe
1a abapavuvoBAacTOuata og cuprayrj/moAUKUCTIKG, HO-
VOKUOTIKG, EEwO0TIKA/MEPIPePIKA Kal SeopomAaotikd (Bo-
logna-Molina kar ouv. 2009). To mepipepikd adapavtvo-
BAdotwpa ouviotd to 1-10% dhwv twv adapavtvoBAa-
otwpdtwv (KupiakdmouAog kai ouv. 2005, Bologna-Moli-
na kai ouv. 2009) kai €€ opiopoy eviomiCetal EEwootikd
oe avtiBeon e Toug GMoug uridturioug o oroiol ava-
mmUooovtal evdoootikd. H péon nAikia epgdviong olp-
ewva pe tov Gardner eivar ta 50 € (Gardner, 1984).
Autd Ppioketal oe oupewvia pe toug Philipsen kar ouv.
ol oroiol peAétnoav |60 mepImioelg 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
Vv 5n dekaetia g Cwrig pe éva péoo 6po nAikiag ta 52
€ (Philipsen kai ouv. 2001). Ztnv mepimwon mou Ta-
pouaidletal, o aoBevrig eival 44 etwv, nNikia maparmjoia
pe TV avagepdpevn otnv BiBAioypaia.

H mo ouvnBiopévn evtdrion tou mepigepikoy adapav-
voPBAaoTOHatog eival ta oUAa Twv 050VIoQOPWY TTEPIO-
XWV NG dvw yvdbou amod Toug TOPEIG G TOUG TIPOYO-
@ioug 1} Ta oUAa otnv Kdtw yvdBo amd toug youpioug
£€W¢ TNV Teploxr] Tow and autouq (Xatnuavwing kai
ouv. 2010). Ztnv dvw yvdbo n o ouxvry evromion eivai
o BAevvoydvog tou yvabiaiou kuptdpatog (Orsini kai
ouv. 2000). MNdvtwg, 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 tnv BiAioypagia facildpevn otig TAnpo-

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 emOnAiakdy 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 moooaotd urnotporr|g toug. [Mvetar ga-
vePO WG TA TTOCOOTA UTIOTPOTTAG TOU TepIpePKOU ada-
pavivopAactpatog, efte n Bepaneia ouvodeletal eite
OXI pe ektopr] ootoU, ota TePIoTatikd TToU TIAapousId-
Covtar ayyiCouv pndevikd mocootd (MMivakag ). ‘EE me-
PITIWOEIG EEWOUNIKAG eVIOTIIONG €XOUV TTEPIYPAQE! OTNV
BiBAioypagia (Yamanishi kar cuv. 2007). g mévte amnd
autég N aMoiwon evtomidtav otov PAewoydvo tng Ta-
PEIAG Kal otV dMn Tiepfmwon otov PAevvoydvo Tou
€ddpoug tou atépatog. O Philipsen kar ouv. urootnpi-
Couv TG aUTEG ol TIeptwoelg dev Ba mpémel va ava-
QEpoVTal WG TePIPepIkS adapavuvoPAdotwua ad wg
Baaikokuttapikd kapkivawpata (Philipsen kai ouv. 2001).
2TV Mepimwon mou Tapouacidletal, n eEweutikr pdla
evVIom{dTav otnv ouvnBEéatepa avagepdevn TEPIOXT
Tou yvabiaiou Kuptwuatog,

KAvikd to mepigepikd adapavuvoBAdotwua mapouoid-
Cetal wG eAaoTikrg olotaong oykidio pe Kokkiwdn, Bn-
Awpatwdn, Aefa fj Tpaxeia emedveia, Tou TolkiAel og
Xpwpa and pol ewg Baby kokkivo (Xatdnuavoing kai
ouv. 2010). 2e evédovteg aobeveig dtav evtoriCetal md-
vw o€ Heooddvuia OnAry pmopel va mpokaléoel SieUpuv-
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 pdda eivar ouvnBwg avwduvn extog edv eEeh-
KwOel. 2TV Mepimwon Tou mapouoiddetal n PAAPN rfrav
avwduvn, okAnpoehaotikr, €upioxn pe epubpry xpold
XwpiG va eppaviCel eEghkwon.

AKTIVOypa@ikd TO UTTOKEINEVO 00TO Yevikd Sev epgavi-
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 emtpénel veonmhaotikr didnan tou
puehou (Vanoven kar ouv. 2008). Mepikég popEg eTi-
(Avelakr) armopPdEnan ToU UTTOKEEVOU 0oToU Propel
va UTTApXel e TN Hop®r| KUTTEAOEIOUC amoppd®nong
WG AMOTEAECHA TNG TTiEcNG Tou 0aToy amd Tov atadiakd
augavépevo dyko Adyw tng ootikiig dinBnong. O1 Gurol
kar Burkes (1995) pehétnoav 8 mepimwoei mepigepi-
koU adapavtivoBAaoTOAaTog Kal cupmépavay ot e
(PAVEIAKT) KUTTEMOEISHC amoppd@naon Tou ootol UTe-
xe povo oe pia mepfmwon aAd oe avahoyn eMnviki
pEAETN eml 7 TepIyoewy, KueMoeIdrig dialyaon otn
eatviakl améeuon TapatnEidnke ot 3 TEPITTIWOEIG
(Kupiakdmouhog kai ouv. 2005). MNapd to veyovég éu
N KUTTEMOEIOAG amoppd@Pnon ToU UTTOKEIHEVOU 00ToU
Sev evromiCetal mdvia akTtivoypa@ikd, TG TTEPIOOOTEPES
(POPEC TIAPATNPEITAl KATA TV EKTOWr) TOU OYKOU OCTIKY
anoppdPnon. 2InV MePIMwon Mou mapoucidletal 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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ameIkoVvIoTIKEG eEeTdoelg €de1Eav KUTIEAOEISH 0OTIKN
amoppd@naon otnv TePIOXH| Tou apiotepoy yvabiaiou
KUPTWHATOG Omwg meplypdpetal BIBAIoypagikd Kai ka-
pia &iiBnon tou puehol twv ootwv | anoddunaon Tou
UTTOKEEVOU 0oToU.

H aktivohoyikr] eikéva tng kumeMoeidoug Sialyaong tou
UTTOKE(pEVOU 00ToU pTopel akdun va eviomotel o dh-
Aoug TepIpePIKOUG Hn 0dovVToyeveiG OyKoug, OTIwG atov
TIEQIPEPIKS YIYAVIOKUTIAPIKO OYKO KAl CUVETIWG AUTOf Ol
oykol Ba mpégmel va rrepidappdvovtal otn diagpopikr| Sid-
yvwaon (Curran, 2004). Alagopikr didyvwon Ba mpérmel
emiong va yivetar and dMeg aMoIWoEIG Twv OUAwY TToU
€xouv Trapdpola KAVIKA epgdvion kar epgavidovar ou-
xvaTepd amod to Teplpepikd adapavivoPAdotwpa dmwg
10 OAAWpa, TO TIUOYAVO KOKKIWA, N eMouAida, To vwpa,
TO TEPIPEPIKO OOOVIOYEVEC Vwla Kal TO TTEPIPEPIKO
ooteoroloUpevo vwpa (LeCom kai ouv. 2006). H dia-
@opik didyvwon eivar dUokolo va yivel pe Bdon khivikd
Kal aKTVOYPagIkd XapaKtnPIoTIKd Kal efval iepioodtepo
akadnuaikol evoiapépovtog kabwg n Bepareia eivar n
id1a yia dheg TG MpoavapepBeioeg ovtdtnTeg Kai Tepl-
AapBdvel extopr| Tou yKou Gg SPIA UYIWY I0TWV.

H maBovéveon tou mepipepikol adbapavivoBAdoTWPATog
amotehel Bépa umd oulrtnon. Mia Bewpia umootnpiCel
4T 0 GYKOG TIPOEEXETAl ATTd UTTOAEIUATA TNG 0OOVTIKAG
Taviag Tou TIapEPEVaV OTov PAEVWOYOVO TV QATVIAKOV
amoeUoewv Kal pia dMn Bewpia umootnpiCel ot To Te-
pIpePIkS adapavuvoBAdotwua mpokurtel and T Paciki
otada tou kahutttikoU embnAiou, To oroio éxel T du-
vatdtnta diagopotoinong o 0SovIoyeveEG eMBAAIO AO-
YW TNG Tapouoiag oe autd TMoAUSUVAPwWY KUTIApwY Twv
ehacodvwv olehoyovwv adévwv (Vanoven kai ouv.
2008). H deltepn Bewpia umootnpiCetar amo to yeyovog
ou éxel anodeixBel 6T 1o Kahutrtikd emOANIo €xel TV
Ikavatnta va diagopoTioleital oe 0O0VIOYEVEG emBriAio
(Curran, 2004). EmmAéov, pikpooKoTTIKG T veorAaoua-
kS emBrNio Seixvel va ouvOEeTal e TO KAAUTTLIKO M-
BrAio kal oI ouvdéoelg autég Toteletal dT avamapl-
oToUV TNV TTPOEAEUCH TOU GYKOU ard TO OTOHATIKO €TTI-
BrnNo. Mavtwg, auty n oluvdeon fowg anmAd avamapiotd
KOUYXWVEUON» TOU VEOTTAAOHATIKOU emBnAiou pe To Ka-
AuTTTiKG €mBriNio dTwg Ta umoAefypata tou adapavvi-
koU emBnAiou «ouyxwvelovtam pe To otopatikd emon-
No katd ) didpkeia g avatohrig Tou dovtiou 1| dTwg
10 evdoootikd adapavtvoBAdotwya diaBpwvel o @at-
VIGKS 00TO KAl KOUYXWVEUETAD [E TO OTOPATIKG emor-
Ao (Orsini kar ouv. 2006).

Mpdogata, or Ide kar ouv. avépepav pia mepfmwon in
situ TrepipepIkoy adapavivoBAaoTpatog urootnpiCov-
1ag du aut n mepimwon eivar n anddeign ot ta mepige-
pikd adapavuvoPAactpata mpokUmouy and KUttapa
TOU KAAUTTLIKOU €MBNAOU TIoU KGTW armo OUYKEKPIPEVEG
ouvOrkeg petaotpépovtal o dia meploodtepo 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 conceming 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 kai
ouv. 2009). H BA&Pn Bdgeta Oetikd pe kutokepativn |9
(CK19), n omoia xpwpatiCer emiong dAa ta emBnhiakd
otoixela Twv evdoooTkwy adapavivopAactwpdtwy, Ta
odovtikd oméppard, To eyfpuikd 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 adapavivoBAaotwpata e-
vai mo moavd va mpogpxovtal amd Ta UTOAEPaTa g
odovtikrg taviag. O Kahn avagépel mapouoia tou av-
Bpwmmvou Bnlwpatoiod HPV-16 kai |8 og pia mepfmwon
TiEpIpePIKOU adapavivoBAAoTWHATOG, yeyovog Tou odn-
yel otnv unmdBeon & kai TepIPaMovtikol TapdyovTeq
OTwG N poAuvon and 10U¢ propouv eMiong va CUVEICPE-
pouv otnv avdrrtugn tou dykou (Kahn, 1992).

[Nap’ éAo Tou To TepIPePIkS adapavivoPAdotwpa eival
I0TOAOYIKA TAUTOONHO e To evOo0oaoTiKd adapavtivoPAd-
OTWHA, EXEl EVIEAWDG OIAPOPETIKA BIoAoyIKr oUTEPIPO-
pd. 2uvABwg eppavietal os dropa péong nAikiag (4n
kal 5n Sekaetia) eve) To avtiotoIxo evH00OTIKG ePpavi-
(etal ouxvotepa o dtopa vedtepa. To mepipepikd ada-
pavtvoPAdotwpa epgaviCetal wg pia piker) Sidykwon
TV VAWV Xwpig &INBnon oto utokeiuevo 0oTd ev) TO
evboootikéd adapavivoPprdotwpa emdeikviel pia emoe-
TKA ouptepipopd dINBWVTAG Kal KATAOTPEPOVIAG TO
00T Kal TTOMEG POPEG ePPAVICel EEWOTTIKY ETTEKTACH).
To MocooTd UMOTEOTTFG Tou TEPIPePIKOU adauavvo-
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 alolwon Tapouacidlel pia ev-
TEAWG SIAQOPETIKY CUPTIEPIPOPA dTav evioriCetal Ewo-
otKkd. Akdpun Sev eival yvwotd edv autd ocuppaivel emel-
O 0 ouvdETIKOC 10TOC TV OUAWY ATTOTEAE! TTIO aTToTe-
Aeopatikd @paypd otnv eEdmwon tou dykou amd ou
10 Sidotnua Peta&l twv ootKWy Sokidwv 1] emeidn ta
VEOTIAQOTIKG KUTTapd Tou odovtoyevoug embnAiou oup-
TIepIpEpovTal SIaPOoPETIKG OTOUG I0TOUG TwV OUAWY amd
41 oTo 00t dTou aveupiokovtal PuoloAoyIKd.

H Bepareia exhoyr|g elvar n ouvtnENTKr UTTOTTEPIOOTIKY
eKTopr] Tou Oykou pe KAvIka uyiry opia (Curran, 2004).
Agaipeon ootou dev mipoteivetal kKabwg €€ opiopoU To
TepIpepIkS adapavtivoPrdotwua eivar Ewootikd. 2Tnv
SIKA pag mepfmwon mpaypatoToirfnke agaipeon ootou
Kal To 1otoAoyIkS Tdpiopa emPBePaiwoe &t autd dev eixe
8INBnBel amd tov dyko, umootnpiCovtag tn Bewpia ot n
UTTOTTIEQIOTTIKY EKTON efval emapkrg dtav aviipeTwiCe-
Tal éva ainbég mepipepikd adapavuvopidotwua. O
Tajima kar ouv. Mévtwg, Mapousiacav pia mepimmwon me-
pIpePIKoU adapavivoPAaoT)HATog pe 10ToAoyIKd xapa-
KINEIoTIKd ouvaer Pe kakorjOn dyko Tou eixe OInBrioel
10 Mapakeipevo 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 OyKou. YToTpoTr| éxel avagepBel akdpn kai 8
XPOVIA PETA TNV eKTOWH ToU OYKOU Kal autdg eival o Ad-
YOG TIOU TIpOTeiveTal emavéleyxog 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 AVTIMETWTTIOTNKE JE aKTI-
voBepareia kal TeNikd eEeAixBnKke oe avamiaotikd kap-
kivwpa (Baden kai ouv. 1993). 2 mepimmwaon umotporric
TIPOTEiVETal Pia eUpUTEPN EKTOWN HE apaipeon Tou UTo-
kefpevou oatou (Orsini kar ouv. 2000).

Or kakorBeiq eEalayég eival ToAU omdvieg, av Kal €xel
dnuooieuBel pia peAétn €8 TepIMoewy TTEPIPEPIKOU
adapavivopractopartog (Ide kai Kusama, 2004) pe ka-
KorBn 10ToAoYIKG Kal KAVIKE XAPAKTINPIOTIKA. 2€ AUTEG
TG TIEPITTIWOEIG Ol OYKOI TTAPOUCIACouV eMBOETIK TOTTIKN
oupmepIpopd, SINBwvtag kar KATaoTEEPOVTAg TiG Tapd-
Keleveq SoEG evey o pia apousiaon mepimwong, n
KakorBng euon tou dykou eavepwBnke amod v eued-
vion petaotatkig eotiag (Wettan kar ouv. 2001). H ou-
xv4TNTa Tou KakornBoug TepipepIkoy adapavivopAaoT®-
patog eival 4%, mapdpoIa e TV AVTIoTOIXN ToU evO00-
otukoU adapavuvoBiactwpatog (Philipsen kar ouv.
2001). Auotuxag, dev undpxouv aceaAr Kprtipia yia
va TipoPAepBel olog dykog Ba eEalayel o TepIpepIkd
adapavtivoPAactiké Kapkivwpa kai n kakoRBng oupre-
plpopd diamotwveral pévo amd v KAVIKA TTopeia Tou
OYKOU Kal CUYKeKpIPéva étav autdg umotpotdlel i Sivel
armopakpuopéveg petaotdoeig. Or lde kar Kusama (2004)
utrootnpiCouv &t 0 BaBuog PTG SpaatnPEISTNTAg
iowg va oxetiCeTal pe TV KAIVIK) CUPTIEQIQOPA Tou Y-
kou, evd of Kishino kar ouv. emmAéov umootrpi€av auth
v undéBean Seixvovtag dti o deiktng Ki-67 eivar évag
XPAOIHOG avOOoIoTOXNHIKOG deiktng Ikavog va kabopi-
oel v mBavétnta kakoriBoug eEalayrig 1| kakoriBoug
oupmeplpopdg tou dykou (Kishino kar ouv. 2007). Onwg
avaeépetal dev UMidpxouv f UTdpxouy TTOAU AiYEG pItw-
O€IC OTO TepIpepikd adapavivoPAdotwpa. Edv umdp-
xouwv Tapandvw and pia prrooeig avd orukd medio, o
oykog Ba mpémel va Bewpeftal wg ev duvdpel kakorong
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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