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Editorial

Ayarmrol 2uvdbderpor

Me v eukaipia TG oupmARpPwonG TPIVY Xpdvwy and Ty avdAnyn g AiedBuvong 2Uvtaéng tou [epio-
Sikou ¢ Etaipeiag pag, embupw va emkoivwvriow padi oag pe amoAoyiopd Tempaypévawy Kar Kataypaer
NG onpepivrg eikdvag Twv APXEION.

ApxiCovtag, Oa iBeha va euxapiotiow 6o0UG CUPPETEIXATe evepyd otnpiCovtag pe epyaoieg v UAn Twv
APXEION. Na euxapiotow emfong 161aitepa 00UC CUPHETEXATE 0av KPITEG E0YAOINV, OUPBAMovTAg on-
pavtikd otnv molotik avapdbuion tou [lepiodikou.

Ta APXEIA, otnv diyhwoon poper| toug, exdidovtar otaBepd ot tpia telixn Tov xpdvo, mpoindBeon ara-
paftntn via va diatnpoupe TV B¢on pag ot unxaveég avaliitnong. Méxpr kai to 2013 urrip&e pia otabepr
PO APKETWV EICEPXOPEVWV EPYATIWY, TIOU TIPOEPXOVTIAV Kupiwg amd t¢ Navemotnuiakes KAvikeS kal ta
Noookopeia, yeyovdg mou pag €8ive v SuvatdtnTa Kai Ta Xpovikd Tiepifwpia apevaog yia emAOYH Twv Ka-
Nitepwy amd autég Kal APETEPOU YIa OwoTH eMeEepyacia Toug.

Tov teleutaio evdpion xpdvo 1 peiwon el0epxopévwy epyacivv eivar onuavuky pe amotéheopa tny du-
oKkoAia éykalpng €kdoong Twv TEUXWV aMd KUPIWG EMAOYNE TIOIOTIKWY EQYACIWV.

H >uvtakuikry Oudda, mou amd 1o teixog autd éxel evowpatwoel w BonBoug 20vta&ng toug vewtepoug
a&iéhoyoug ouvadérpoug Eudyyeho KahpapévtCo kar Hhia Xpovd, evw éxel avaBaBuioel oe Avaminpwtd
AieuBuvty 20vtagng tov B. Metofvn, kataPdMer peydhec mpoomdBeieg va Siatnprioel to enfmedo twv
APXEIQN kai tnv ouvéxion €k6oonG Toug.

AT TV B€on autr) KaAW TOUG VEWTEPOUC OUVASEAPOUC Kal TOUG EIOIKEUOPEVOUC VA OUHKETEXOUV EUTTPAKTA
ota APXEIA katabérovtag mpog dnpoaieuon v epmeipia touc. To MNepiodikd pag ameubivetar oe dAoug
6o0ug ackoUlv tnv 2topatik kai ['vaBompoowikr) XelpoupyikA kal emBupia pag eivar va mepihapPdvel p-
yaofeg and 6o 1o @dopa, anod TNV XeIPOUPYIKY TOU IATPEIOU Pag, TOUG eyKAEIOTOUG Kal Ta epguTelata,
HEXPI TNV EMaVOPOWTIKK) XEIPOUPYIKY KAl Ta oUyxpova emotnuovikd Bépata.

Ndvtia ©gohdyn-Auyiddkn
AiguB0vtpia Zovta&ng

Topog 16, No 1, 2015/Vol 16, No |, 2015
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Mepieyxeipnuikn avtpetwmon maidiwv pe EAAedn
napdyovta von Willebrand

Ndvua ©OEOAOTH-AYTIAAKH', Avépéac KOYPOYMAAHZ? Exévn TIAATOKOYKH?,
XpuodvOn MATZIOYAAY, lwawnc IATPOY?

KAwvikrj Ztopaukric kai [vaBompoowrikric Xeipoupyikiic oto Noookopeio [Naidwv «[1. kar A. KupiakoU»

(ArevBuvtric: Kabnyntic I. latpod) kar Movdéa Aiuéataonc kar Kévipo Aiuoppogidiac Noookoueiou [Naidwy «H Ayia Jogia»
(AieuBivroia: Ap EAévn lNAatokoukn)

Peri-operative management of children
with von Willebrand Factor Deficiency

Nadia THEOLOGIE-LYGIDAKIS, Andreas KOUROUMALIS, Helen PLATOKOUK,
Chrysanthi MATSIOULA, loannis IATROU

University Department of Oral and Maxillofacial Surgery, at “P. & A. Kyriakou” Children’s Hospital (Head: Professor I. latrou),
Dental School, National and Kapodistrian University of Athens, Haemostasis Unit and Hemophilia Center at “Aghia Sophia”
Children’s Hospital, (Head: Dr H. Platokouki), Athens, Greece

MEPIAHWH: H véoog von Willebrand eivar pia kAnpo-
VOUIKA alpoppayikr] diatapaxr. 2tov maidiatpikd TAn-
Buopd, pia e€aywyr) dovtiol 1 pia yvabBoxeipoupyikr
emépPBaon pmopel va avadeiel yia mpwtn gopd Ty €A-
Aeiyn tou mapdyovta. ‘EAeyxog tng aidoppayikng S1dde-
ong vivetal pe ) xoprjynon deopompeaacivng, mou eivai
ouvBetikd avdhoyo TG avudIoupITIKAG OPHOVNG.
2komdg: H mapouaciaon tg aviieTwmong maidiwv pe -
Aeipn mapdyovta von Willebrand mou umopArRBnkav oe
yvaBompoowikég enepPdoelc.

AroteAéopata: H mepieyXelipnikr] TIPOETOINAcia Twv veapwv
aoBevwv pe Seaporpeooivn ritav emtuxic. 2€ pn diayvw-
opéveg epmwoelg acBeviv pe vooo von Willebrand,
XpnotpoTolABnKav TomKol aIooTATIKol TTAPAYOVTEG,
Juumepdopata: ApXIkr Sidyvwaon TG EMePng propel va
emteuxBel émerta and pn avapevopevn aipoppayia oe
TIEPIOTATIKA OTOPATIKIG XEIPOUPYIKAG, 1} HETA TOV TTPO-
EYXeIPNTIKG aldatoloyikd €heyxo oe yvaboxelipoupyikd
TTIEQIOTATIKA.

AEZEIX KAEIAIA: 'EMepn mapdyovta von Willebrand,
>topatkr kai ['vaBompoowikd xelpoupyikr, maidid, Oe-
OHOoTIPECOIVN

SUMMARY: Von Willebrand's disease is an inherited
bleeding disorder caused by a deficiency of von Wille-
brand Factor. In children population, a tooth extraction
or a maxillofacial operation may first reveal the deficiency.
In order to perform an operation, temporal decrease of
the bleeding tendency may be achieved with desmo-
pressin, a synthetic analogue of antidiuretic hormone.
The aim of this study is to present the management of
children with von Willebrand Factor deficiency who un-
derwent surgical interventions for maxillofacial problems.
Results: The peri-operative treatment of young patients
with desmopressin, in order to undergo maxillofacial op-
erations, was successful. Local hemostatic measurements
controlled bleeding in cases of previously undiagnosed
Von Willebrand's disease.

Conclusions: Initial diagnosis of the deficiency may be es-
tablished following unexpected bleeding in oral surgery
cases, or following preoperative blood tests in case of
maxillofacial operations.

KEY WORDS: von Willebrand Factor Deficiency, Oral
and Maxillofacial Surgery, children, desmopressin
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EIZAIQrH

H véoog von Willebrand (VWD) eivar n mmo ouxvri kKAn-
povopIKA aidoppayikr diatapaxr, mou petafifddetar ku-
PIWG HE QUTOCWUATIKS EMMKOATH XAPAKTHEA, HE ETTITTO-
Aaopd 1-2% oe minBuopiakég peréteg (Franchini 2008,
Manucci kai ouv. 2009, Ben-Ami kai Revel-Vilk 2013, Laf-
fan kar ouv. 2014). H aroloyia tng véoou amodidetal
0g QVWHANEG OTn OUYKEVTPWON, T Sopr| A T Aertoupyia
Tou Tiapdyovta von Willebrand (VWF) e€artiag yovibia-
KoV petaMdEewv. To yovidio mou eivar uretBuvo yia v
napaywyr] tou VWF éxel tautomoinBei kai Bpioketal oto
xpwpéowpa 12p13.2 (Franchini kai Lippi, 2007, Mazzeffi
kai Stone, 201 ).

O napdyovtag von Willebrand eivar pia peydAn moAu-
pepng mpwteivn, n omoia ouvtiBetar and evdoBnAiakd
KUTTaPa Kal JEYAKapUOKUTIAPA KAl €Xel onpavtikéd pdAo
otnv aipéotaon. O1 Aertoupyieg mou emmteAel apopouv:
@) OTN CUCOWPEEUON TWV KUKAOPOPOUVTWY AIHOTIETANWY
O€ TIEPIOXEG ayyelakoU Tpalpatog, B) otnv mMPooKOMN-
On TWV AlPoTIETAN WV oto utrevOoBrAIo, y) OTnV HETAQO-
pd tou mapdyovra mEng VI (FVIIT) otnv kukhopopia
kai &) otnv mpootaoia tou FVIII amd taxeia amoddpnon
(De Meyer kar ouv. 2009). EmmAéov, mpdogpateg €peuveg
gpmAékouv tov VWF otnv elpubpn Aertoupyia tou avo-
oormoinuikoU cuotrjpatog (Luo kai ouv. 2012).

Ta enimeda tou VWF oto mAdopa evdéxetal va diage-
pouv avéhoya e Ty NAIKia, Tn QuAd, T opdda afpatog
(obotnpa ABO), evwy ermmpedCovtal amd ta enfmeda er-
VEQPIVNG, TIG EVOOKPIVEIG 0pUOVES KaBWG Kal TOUG PECO-
AaPntég pAeypovic. Emiong o VWF au€dvetal oty eyku-
poatvn (Nichols kar ouv. 2008, Mannucci kai ouv. 2009).
Ymidpxouv TpeIg KUplol TUTol TG vOoou: N Ama i PETpia
roootkr) éMein tou VWF (tdmog 1), mou agopd oto
70-80% Shwv twv mepiotatkwy pe VWD (Ben-Ami kai
Revel-Vilk, 2013), n Ama A pétpia moiotkr éMenpn tou
VWEF (tdmog 2) kai n coBapr| éMeipn tou VWF (timog
3). H vWD tdrou 2 miepihapfdvel téooepig deutepoye-
velg undturioug, pe SIa@opeTikous TaBo@uaIoNoyIKOUG
pnxaviopoug. Or umdturiol 2A kar 2B mepidapBdavouv
TTAPAMaYEG [e PEIwpéVN OUYKOMNON dlidoTTETaNiwy
eEarmiag éMeing mohupepoug VWEF peydhou popiakou
Bdpoug, aMd otov tdmo 2B eival xapaktnpioTikr Kar n
augnpévn ouyyEvela yia TV aidoTTeTaAelakr] YAUKOTTIpw-
teivn b pe amotéheopa va katahrjyel oe BpopPorevia.
O undtunog 2M mepIAapBdvel AVWPAAES TIOIOTIKG TTa-
PAMAYEC HE PEIWPEVN OUYKOMNON TwV aIPOTIETAN WY
mapd tn guoioroyik mohupepr] Sopr tou VWF kai o
urmdturiog 2N mepihapfBdvel mapalayég pe pelwpévn
ouyyéveia yia tov FVIII (Sadler kai ouv. 2006).

O1 acBeveic pe Ama éwg pérpia diatapaxr| tou VWF
PTTOPEl va avagpEéPOUV OTO 10TOPIKS TOUG EUKOAEG EKXU-
HWOEIG 1| aloppayia amd toug PAevvoydvoug, aioppa-
yia twv oVAwv, pnvoppayia, emiotagn kai umépueten ar-
poppayia pévo petd amd tpalpa, xelpoupyeio 1| e&a-
ywyég 0dovtwy (James, 2007, Nichols kai ouv. 2008). Oi
aobevelc pe Bapid VWD eival emppermeic oe autdpatn

OeoAdyn-Auyibdkn N. kar ouv./Theologie-Lygidakis N. et al.

INTRODUCTION

Von Willebrand's Disease (VWD) is the most frequent
inherited bleeding disorder, mainly autosomal dominant,
with a prevalence of 1-2% confirmed in population stud-
ies (Franchini, 2008, Mannucci et al. 2009, Ben-Ami and
Revel-Vilk, 2013, Laffan et al. 2014). The etiology of this
disease is attributed to abnormalities in the concentra-
tion, structure or function of von Willebrand Factor
(VWVF) due to gene mutations. The gene responsible for
VWEF production has been identified and is located to
chromosome 12p13.2 (Franchini and Lippi, 2007,
Mazzeffi and Stone, 201 ).

VWEF is a large multimeric glycoprotein synthesized by
endothelial cells and megakaryocytes with a crucial role
in coagulation. It is essential for a) the recruitment of cir-
culating platelets at the vascular injury regions, b) platelet
subenthothelial adhesion, c) acting as a carrier for Factor
VIII (FVIIT) in circulation, and d) protecting coagulation
FVIII from rapid degradation (De Meyer et al. 2009).
Moreover recent research studies implicate VWF in
proper function of the immune system (Luo et al. 2012).
Plasma levels of VWF may vary relating to age, race,
blood type (ABO group system), epinephrine levels, en-
docrine hormones and inflammatory mediators; VWf is
increased in pregnancy (Nichols et al. 2008, Mannucci et
al. 2009).

There are three primary types of VWD: mild or moder-
ate quantitative VWF deficiency (type 1), accounting for
70-80% of all VWD cases (Ben-Ami and Revel-Vilk,
2013), mild or moderate qualitative VWVF deficiency (type
2) and severe VWF deficiency (type 3). VWD type 2 is
divided into four secondary subtypes which demonstrate
different pathophysiological mechanisms. Subtypes 2A
and 2B include variants with decreased platelet adhesion
caused by deficiency in high-molecular-weight vVWF mul-
timer, but type 2B is characterized by increased affinity
for platelet glycoprotein Ib thus resulting in thrombocy-
topenia. Subtype 2M includes qualitative abnormal vari-
ants with decreased platelet adhesion despite the normal
multimeric structure and subtype 2N includes variants
with decreased affinity for FVIII (Sadler et al. 2006).
Patients with mild to moderate disorder of VWF may re-
port easy bruising or bleeding from mucosal surfaces, gin-
gival bleeding, epistaxes, menorrhagia and excessive
bleeding only after trauma, surgery or dental extractions
(James, 2007, Nichols et al. 2008). Patients with severe
VWD are prone to spontaneous bleeding, especially in
joints and muscles, gastrointestinal bleeding or haema-
tomas due to lower level or absence of FVIIl as a conse-
quence of VWF deficiency (Sakurai et al. 2006).

The provisional regulation of mild form of VWD can be
achieved with the administration of desmopressin
(DDAVP, |-deamino-8D-arginine vasopressin), a syn-
thetic analogue of antidiuretic hormone. Desmopressin
which is administered subcutaneously or intravenously at
a dose of 0.3pg/kg initiates the releasing of endogenous
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aipoppayia, e1diké otug apBpWoEIg KAl aToug PUG, alop-
payia amd 1o yaoTPevIEPIKO AOYWw XaPnAWY emMMESWY |
arouaia tou FVIII, wg ouvéneia tng éMenpng tou VWF
(Sakurai kai ouv. 2006).

H puBpion g Amag poperc g VWD eivar duvatdv
va emteuxBel pe ) xoprjynon deopompeooivng (D-
DAVP, [-8iduivo-8D-apyivivn Bacompeaaivn), éva ouv-
Betikd avdhoyo tng avudioupnukig oppdvng. H deopo-
Tipeaoivn xopnyeftal umodopiwg r evdopAefing oe ddon
0,3pg/Kg, evepyorolel v amodéopeucn evooyevoug
VWEF kar FVIII and Béoeig amobrikeuong mepimmou 2 éwg
4 @opég evidg 30-60 Aerrtwv amd tn xopriynon Kai n
dpdon g propel va diapkéael yia 6 wg 8 wpeg (Fed-
erici 2008, Mazzeffi kar Stone, 201 |, Laffan kai ouv. 2014,
Sharma kai Stein, 2014). O1 emmhokég amd tn xopriynon
DDAVP mepidapdvouy epubpdtnta mpoowrou, vautia,
Taxukapdia, TTOVOKEPAAO Kal urovatpiaiia: To TeAeu-
Taio éxel avagepBel ot epgaviCetal kuping oe maidid
(De Meyer kai ouv. 2009, Mazzeffi kai Stone, 201 1, Shar-
ma kai Stein, 2014). H xoprjynon DDAVP avtevoeikvutal
a) o aoBevelc pe kapdiak avendpkela, B) oe maidid pi-
Kpdtepa tTwv 2 etwv (Pasi kai ouv. 2004, Laffan kar ouv.
2014) kaiy) oe aoBeveig pe VWD tdrou 2B, Sidt propef
va au&rjoel tov kivduvo BpopPormeviag (Nichols kar ouv.
2008, De Meyer kai ouv. 2009, Castaman kai ouv. 2010,
Mazzeffi kai Stone, 201 1).

O aoBeveic pe VWD timou 3 ouvribwg dev avramokpi-
vovtal otn deopompeooivn (Franchini kai Lippi, 2007). Ze
HEAETEG KOOPTNG, E18IKA YIa TOUG aVWTEPW AoBEVE(C, éxel
xpnolporoinBel pe kaAd amoteAéopata avt’ yia DDAVP
f e Tautdxpovn xopriynon DDAVP, évag uyniig ka-
Bapdtntag, oupmukvwpévog VWF e xapnAr Teplektiké-
tnta o FVIII (Franchini kar ouv 2003, Federici kar ouv.
2007, Federici kai ouv. 201 |, Castaman kai ouv. 201 3).
AoBeveig Tou éxouv emavelnupéva umoBAnBel oe Bepa-
Teia yia mepioodtepo and 3-5 nuéPeS pe SeopoTTPEC-
olvn, avtarokpivovtal Aiydtepo oe autr (pavépevo ta-
xu@UAa&ne) (Franchini kai Lippi, 2007) kal ouvenog oe
QUTEG TIC TIEQITITWOEIG CUCTAVETAI N XOPHyNon CUuTU-
kvwévou Tmapdyovta. Emiong oupmukvwpévol mapdyov-
¢, adpavoroinuévol and 100G yia armoguyr| HETAdoong
AOIHOEEWY, PTTopEl va xpnoidomoinBolv oty aviIPET®-
mon acBevav dhwv twv tinwy VWD. Autol of cupru-
Kvwpévol TTapdyovteg evOEXeTal va SIapépouy otny ava-
Aoyia FVIIl mpog vVWF (Mazzeffi kai Stone, 201 1). EmmAé-
ov og aobBeveic pe VWD Tou unopdMovtar o emepfd-
oG evdeikvutal n xprion avivwdoAUTIKOV OTIwG To Tpa-
veEapikd o&u (Rodeghiero, 201 3).

2KOTOG AUTAG TG £pyaoiag eival n mapouoiaon tng dia-
YVWOTIKAG TTPOCEYYIONG Kal TG Bepameutiki aviIET®-
mong aoBevwv pe VWD tdmou |, ol omofor urmoAriOnkav
og eMepPAoeI OTOPATIKAG Kal YWaBoTmpoowTTKAG Xel-

POUPYIKAG.

YAIKO KAl ME©OOAOX

‘Ohol or aoBeveiq pe EMepn VWE mou avtipetwriotnkav
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VWEF and FVIII from storage sites about 2 to 4 times
within 30™-60" from administration and may last for 6 to
8 hours (Federici, 2008, Mazzeffi and Stone, 201 |, Laffan
et al. 2014, Sharma and Stein, 2014). DDAVP adminis-
tration risks include facial flashing, nausea, tachycardia,
headache and hyponatremia; the latter has been re-
ported to occur particularly in children (De Meyer, 2009,
Mazzeffi and Stone, 2011, Sharma and Stein, 2014).
DDAVP is contraindicated a) in patients with heart fail-
ure, b) in children under the age of 2 years (Pasi et al.
2004, Laffan et al. 2014) and ¢) in patients with VWD
type 2B, because it can increase the risk of thrombocy-
topenia (Nichols et al. 2008, De Meyer, 2009, Castaman
et al. 2010, Mazzeffi and Stone, 201 1).

Patients with type 3 VWD usually do not respond to
DDAVP (Franchini and Lippi, 2007). A highly purified
VWEF concentrate with low content of FVIII has been
used with promising results in cohort studies, instead of
or together with DDAVP, for patients with VWD type 3
and where DDAVP cannot completely manage bleeding
episodes (Franchini et al. 2003, Federici et al. 2007 and
2011, Castaman et al. 2013).

Patients who have been treated repeatedly for more
than 3-5 days with desmopressin are less responsive to
it (tachyphylaxis phenomenon) (Franchini and Lippi,
2007); as a result infusion of concentrates is recom-
mended in these cases. Virus-inactivated concentrates
can also be used in the management of all types of VWD
patients overcoming the risk of transmitting blood infec-
tions. These concentrates might differ in FVIII to VWF
ratio (Mazzeffi and Stone, 201 1). Furthermore antifibri-
nolytics such as tranexamic acid are indicated in VWD pa-
tients (Rodeghiero, 201 3).

The aim of this study is to present the diagnostic ap-
proach and the therapeutic management of patients with
type | von Willebrand's disease who underwent oral and
maxillofacial surgery.

MATERIAL AND METHODS

Al patients with von Willebrand factor deficiency treated
at the University Department of Oral and Maxillofacial
Surgery at “A & P Kyriakou™ Children’s Hospital, under
general or local anesthesia, during the years 2008-2014,
were included in the study. They already had a known
history or previous diagnosis of VWD or were firstly di-
agnosed as suffering from vVWD. Evaluation and peri-op-
erative management were performed at the Haemo-
philia Center and Haemostasis Unit of “Aghia Sophia”
Children’s Hospital. Diagnosis was based on the following
laboratory measurements: Factor VIII (FVIIl), Ristocetin
co-Factor (RCoF), von Willebrand Factor Antigen
(VWWFAg), activated Partial Thromboplastin Time (aPTT)
as well as RCoF/VWFAg ratio. The temporarily regulating
haemostasis protocol included subcutaneous administra-
tion of 3pg/Kg of desmopressin, | hour pre and 24 hours
post surgery, under repetitive blood tests. Tranexamic



otnv MNavemotnpuiakr) Khivikr) 2topatikig kai 'vabormpo-
owrkAg Xeipoupyikrg tou Noookopeiou [aidwy «[1.
kar A. KupiakoU», umé yevikr rj tormik avaiobnoia, to
xpoviké didotnua 2008-2014, oupmepieipdnoav otnv
epvyaoia. Or aoBeveic efte eixav Adn diayvwobel otov ma-
peN8SV pe VWD 1 Siayvootnkav yia mpwtn eopd 4T
midoxouv. H a&loAdynon kar n mepieyxeipnTikr] avipeTw-
Tion mpaypatoroiidnkav otn Movdda Aipdotaong kai
Kévtpo Aigoppogiriag tou Noookopeiou IMaidwv «H
Ayia 2opia». H didyvwon éyive pe Pdon ta akdrouba
gpyaotnpiakd euprjuata: mapdyovrag mgng VI (FVII,
oupmapdyovtag piotooetivng (RCoF), avuiyévo mapd-
yovta von Willebrand (VWWFAg), xpdvog evepyorioiné-
vng pepikig BpopPomiactivng (aPTT) kar avahoyia R-
CoFMVWFAg. To TmpwtdkoMo TipocwpIvig pUbpIong g
aipdotaong mepieAdpBave umoddpia xoprjynon decpio-
nipeooivng 0,3pg/Kg, | wpa mpiv kal 24 Opeg PETEYXEN-
pnikd, Bdoel emavahapBavépevwy eEetdoewy aipatog.
Emmpdobeta xopnyrinke tpavegapikd o&U amd tou
otépatog (25mg/Kg/nuépa) amd tnv mponyoupevn vo-
XTa and To Xelpoupyeio kar diatnperbnke éwg Kkar yia 3
akdpn NUEPES peteyxelpnTikd, avd 8 wpec. H mpdoAnyn
Kal N anwAeIa uypwV ektiprdnkav kar pubpiotnkav pe di-
oupnTikg, dTTou XpeIdoTnke.

Metd n diaxeipion g aipdotaong mpaypatoroliBnkav
Ta Tpoypappatiopéva xeipoupyeia. [poeyxeipnukd
epappdobnke totikh avaiobnoia. Algyxeipnuikd gyive
TipooeKTIkr alpdotacn avdhoya e TG avaykeg, e aro-
ANvwon ayyeiwy, Kautneiaopd kal Xpron TOTKWY aipo-
oTatKWV apaydviwy. Meteyxeipnukd ol aoBeveic éha-
Bav Aerrtopepeic 0dnyleg oxetkd e TNV amoguyr| VEag
aigoppayiag kar mapakohoubriBnkav emotapévug.

AMOTEAEXMATA

Empdkerto yia 5 maidiatpikol acBevelg, téooepa aydpia
Kkal éva kopitol, nAikiag 5 éwg 14 etwy, mou avudeTwi-
otnKkav ol 3 umd yeviki avaioBnoia (TA) kai or 2 pe to-
Tk avaioBnoia (TA). Ta otoixeia twv acbevawv kar ol
aipatohoyikeg e€etdoelg mapouaidloviar otoug [ livakeg
| kai 2.

AocBeveig umd TA: Tpeig ouvolikd acBeveic, 2 pe yvw-
ot6 1otopikd VWD kar évag mou diayvaotnke Katd
Sidpkela Tou TTpoeyxelpnTIKOU eAEyxou, akolouBnoav
TO TIEPIEYXEIPNTIKO TIPWTOKOMO. H xeipoupyikr Bepa-
nefa mepypdeetal akoholbwg: Ztnv In mepimwon,
aydpl 5 €TV He NUIMEOCWTIKA pIKpoowia uttoPAOn-
Ke 0€ ooteotopia TG kdtw yvdbou Kkai diatatikr oote-
ovyéveon. 2tn 2n mepimwon, aydpr |3 etav umoPArBnke
O€ XEIPOUPYIKH apaipeon Kal Twv TE00dpwV QEOVIUN-
Twv yia opBodovtikolg Adyoug kar otnv 3n aydpr 7
€TWV UTToPAABnKke oe exmuprjvion evooaTIKAG KUOTNG
kdtw yvdBou. Aev mapouoidotnke kappia cofapr ai-
poppayia dieyxeipntikd Kkai ol emepdoelg oAokAnpw®-
Bnkav pe emtuxia. Meteyxeipntikd unmp&av dvo erm-
TIAOKEG OXETIKG PE KATAKPATnon uypwv: otov |o aobe-
V| To MPdPANHa umoxwpnoe e dloupntikd (poupooe-

OeoAdyn-Auyibdkn N. kar ouv./Theologie-Lygidakis N. et al.

acid per os (25mg/Kg/d) was additionally administered
from the night before surgery and for 3 consecutive days
per 8 hours post-operatively. Fluid input and output
were evaluated and regulated with diuretics, if required.
Following management of haemostasis, scheduled oper-
ations were performed; pre-operatively, infiltration with
local anesthetics was applied; intraoperatively careful
haemostasis via blood vessel ligation, cauterization and
the use of local haemostatic agents; post-operatively pa-
tients were given detailed instructions regarding avoid-
ance of new bleeding and were followed-up closely.

RESULTS

Five children, four boys and one girl, aged 5 to 14 years
old, were treated; three under general anaesthesia (GA)
and two under local. Patients” data and blood tests are
shown in Tables | and 2.

Patients treated with GA: Two children had already been
diagnosed and one was first registered with the deficiency
during pre-operative evaluation. All three children fol-
lowed the standard peri-operative protocol for vVWD.
Their surgical treatment was as follows: the |st case, a 5
years-old boy with hemifacial microsomia underwent a
mandibular distraction osteotomy; in the 2nd case of a
| 3-year-old boy all four impacted wisdom teeth were re-
moved for orthodontic reasons and in the 3rd case of a
7 year-old boy an intraosseous mandibular cyst was enu-
cleated. No serious bleeding occurred intra-operatively
and surgical interventions were successfully completed.
Nevertheless, two post-operative complications related
to fluid retention developed: in the |st case the problem
subsided with diuretics (furosemide), while in the 3rd case
symptoms developed on the first postoperative day with
dizziness, vomiting, somnolence, reduced environmental
communication and vacant staring. The patient was trans-
ferred to the intensive care unit with hyponatremia (Na:
['15 mEg/L, Normal range -NR- :130-150 mEq/L) and
subsequently mild cerebral edema; following electrolyte
administration the boy recovered without further com-
plications. The same patient, 3 days after surgery, received
30 ml of a plasma derived concentrate (Haemate P®
1000IU per I5ml) due to declining plasma levels of coag-
ulation FVIII, vWFAg and RCoF. Patient fully recovered
and was discharged in good condition.

Patients treated under local anesthesia: Two patients,
non-previously diagnosed with VWD, underwent oral
surgery operations for the removal of impacted teeth.
Due to unusually excessive bleeding, requiring the use of
local haemostatic agents (oxydized cellulose polymer -
Surgicel® or absorbable gelatin sponge -Spongostan®,
and sutures), patients were evaluated postoperatively
and were first time diagnosed with VWF deficiency.

DISCUSSION

Diagnosis of von Willebrand disease and further classifi-
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Mivakag 1

>Tolxela aoBevwy pe VWD TUTou |

Nepimmwon

1

a1 B~ W N

0o

ayopt
ayopl
ayopt
ayopl
Kop(tol

HAikia (émn)

5
18
7
14
12

Naenon

Humpoowrikr| pikpoowuia
‘EYKAEL0TOl PPOVIUTTES
Evdoaorikn kiotn kdtw yvdbou
‘EykAelota dévtia

‘EykAslota dévtia

A: Tevikr) Avatobnoia, TA: Toruxry Avaiofnoia

Table 1

Data of patients with Type | vWD

Case

1

o B~ W N

Gender

boy
boy
boy
boy
girl

Age (yrs)
&
13
7
14
12

Medical problem

Hemifacial microsomia
Impacted wisdom teeth
Intraosseous mandibular cyst
Impacted teeth

Impacted teeth

AvTigeT@mon

Awarartikr) Oareoyévean katw yvdadou (FA)
Xelpoupyikr) EEaywyn (MA)

Eknupnrvion (FA)

Xelpoupyikr) EEaywyn (TA)

Xelpoupyikr) EEaywyn (TA)

Treatment

Mandibular distraction osteogenesis (GA)
Surgical removal (GA)

Enucleation (GA)

Surgical removal (LA)

Surgical removal (LA)

yrs: years, GA: General Anesthesia, LA: Local Anesthesia

Mivakag 2
MnkToAOYIKOG EAEYXOQ A0BEVWY TTOU QVTIHETWITOTNKAY UTI YeVIKY| avalotnoia
Table 2
Blood coagulation tests of patients treated under general anesthesia
MepinTwon/ E€etdoeiq aipiatog RCoF VWFAg RCoF/ vWFAg FVIll aPTT
Case Blood Tests (%, NR 50-150) (%, NR 50-150) ratio (u/dI,NR 50-150) (sec, NR 20-39)
1 xpdvog mpLv/ 37 54 0,68 60 53
1 Year before
Mot v DDAVP/
1 Pre DDAVP 44 56 0,78 70 37,7
Metd v DDAVP/
Post DDAVP 210 200 1,05 176 30,9
n pereyx. 4épa/ 80 86 0,93 100 32
1st day post-op
1 xpodvog mplv/ 23 44 0,52 42 41,5
1 Year before
Mot v DDAVP/
, Pre DDAVP 27 40 0,67 48 40,5
Metd v DDAVP/
Post DDAVP 120 126 0,95 135 32,6
T L7 [XEpe) 122 113 1,08 113 37,1
1st day post-op
1 xpdvog mptv/ B B B
1 Year before 3 42
Motv v DDAVP/
5 Pre DDAVP 55 80 0.69 41 40,5
Metd tv DDAVP/
Post DDAVP 200 180 1,11 205 29,9
2] [T [y 70 95 0,74 77 37,3
2nd day post-op
3n heteyx. pepa/ 60 87 0,69 51 39,8
3rd day post-op

NR: Normal Range, DDAVP refers to desmopressin administration
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Hidn), evw otov 30 aoBevr| Ta cupOUATA AvVarnTUx-
Bnkav Ty mEWTN PETeYXeIPNTIKY NPEPA He (AAn, €peto,
utvnAia, peiwpévn emagr pe To mepIBaMov kai mpoor-
Awon BAéppatog. O aoBevig petapépbnke ot povada
evtaukrg Bepameiag pe umovatpiaipia (Na:l 15 mEg/L,
®uoiohoyikég Tipég -OT- :130-150 mEq/L) kar akolou-
Bwg o eykepahikd oidnua. Metd tn xopriynon nhe-
KTpOAUTWV 0 aoBevii¢ avdppwoe XwPIG TEPAITEPW £TTI-
mhokég. O i810¢ aoBevig 3 pépeg peteyxelpntika EAafe
30 ml oupmukvwpévo mapdyovia MPogPXOpEVO amod
nA\dopa (Haemate P® 1000IU avd |5ml) e€artiac pei-
wong Twv emmédwy oto mAdopa twv FVIIL, vVWFAg kal
RCof. O aoBevric avdppwoe mApws kai eENABe o€ Kka-
A katdotaon.

AcBeveic umé TA: Avo aoBevelg, xwpic va éxouv dia-
yWwoBel oto mapeA8ov pe VWD, uroAiBnkav ot emep-
Bdoeig OTOPATIKAG XEIPOUPYIKAG YIa TNV AQaipeon ey-
khefotwv Sovuwv. Eartiag aouvrBiota extetapévng ar-
poppayiag mou amartoUoe T Xprion TOTKWY dIJooTaTl-
KOV Tapaydviwy (oEeldwpévo TToAUpERES KuTtapivng -
Surgicel® 1{ anoppo@oupevo omdyyo Lehativng -Spon-
gostan®- kai cuppary), oI acBeveic extupriBnKav petey-
XelPNTKG Kkar dlayvwobnkav yia Tpwtn Qopd pe ENeIPn
VWEF.

2YZHTHZH

H &idyvwon tng véoou von Willebrand kar n mepartépw
tagivépnon kdbe mepfmwong yivetal Aappdvovtag umo-
yn ta enfmeda tou FVII mou amoteholv mpoyvwotikd Sei-
KTn aipoppayiag via T apbpwoeig, toug paiakoug
10toUG Kal To xelpoupyeio kal tv avaroyia VWFRCoF
TIoU UTTOdNAWVEI TV KatdMnAn Bepareia yia tv aipop-
payia Twv PAevwoydvwy. EmmAéov, mpémel va mapako-
AouBouvtal n nktikf dpactikdtnta tou FVIIE (FVIlic), to
VWFAg r{ n avdhuon Aertoupyikdtntag twv aidoreTaliwy
(PFA-100) (Castaman 201 |, Laffan kai Lester, 2014). To
teheutaio éxel 90% euaiobnoia yia tnv avixveuon VWD
wrou | kar 100% yia toug tdmoug 2 kai 3 (Laffan kai
Lester, 2014). H ouoowpeuon aipomnetahiwv mou mpo-
kaheftal and ) piotooetivn (RIPA) oupBdMer ot did-
yvwon (Rodeghiero, 2013) kai o1 e&etdoeig pmopsel va
oupminpewBouv pe tn dokipaoia déopeuong kKoMaydvou
(VWF.CB) kai pe w &éopeuon VWEFRVIIL (Favaloro,
2011).

>tnv epyaocia autr) oupmepIN|eOnKkav Taidid Pe f Xwpig
miponyoupevn didyvwaon g VWD, yia va dobefl éugpa-
on otnv evdexdpevn Baputnta g vooou Kai T avdy-
KN yia eyprjyopon tou Bepdmovtog 1atpou oe KABe xel-
POUPYIKO TTEQICTATIKS. 2 € TTPOYPAMUATIONEVA XEIPOUP-
yela umd yevikr] avaiobnoia, o TpogyxelpnTIKOG alpa-
TOAOYIKOG €AeyXOC ATTOKAAUTTTEN TNV EMeIN, av dev ei-
vai non yvwotr, kar o acBevii¢ aviipetwmiCetal avaid-
ywG. ‘Opwe ot TEPITINOEIG OTOPATIKAG XEIPOUPYIKNG,
omou dev Mpayuatoroleital ouvrBwg agloAdynon pe
egetdoelg afpatog, ol xelpoupyoi Ba mpémel va eival
TIPOETOIPACHEVOI VA XPNOIUOTIOICOUY TOTTIKOUG dIpo-

OeoAdyn-Auyibdkn N. kar ouv./Theologie-Lygidakis N. et al.

cation of each case is made after consideration of the
following: the level of FVIIl serves as a predictor for joint,
soft tissue and surgical bleeding; VWF:RCoF indicates ap-
propriate treatment of mucosal bleeding. Moreover co-
agulant activity of FVIII (FVIlic), vWFAg or Platelet Func-
tion Analyzer (PFA-100) should be monitored (Casta-
man, 201 |, Laffan and Lester, 2014); PFA-100 has 90%
sensitivity for detecting VWD type | and 100% for types
2 and 3 (Laffan and Lester, 2014). Ristocetin-induced
platelet aggregation (RIPA) contributes to diagnosis
(Rodeghiero, 2013) and testing may be supplemented
by collagen binding (VWF.CB) and VWFFVIII binding
(Favaloro, 201 1).

In this paper, children with or without a previous diag-
nosis of VWD were included, to emphasize on the po-
tential severity of the disease and the need for alertness
in every surgical case. When operations under general
anesthesia are scheduled, the preoperative blood tests
reveal the deficiency, if unknown, and the patient is man-
aged accordingly. In cases of oral surgery though, where
no regular previous blood test evaluation is routinely per-
formed, surgeons need to be prepared to use local
haemostatic agents intraoperatively and further refer the
patient for evaluation when unexpected bleeding occurs
or coagulation appears to be prolonged.

Desmopressin administration may have undesirable side-
effects such as fluid retention or hyponatremia, severe
condition which requires immediate intervention. There-
fore fluid intake should be limited to It in the first 24
hours after DDAVP administration (Laffan and Lester,
2014, Sharma and Stein, 2014). In two of our patients
the above mentioned side-effects were not avoided, in
accordance with previous reports (De Meyer et al. 2009,
Mazzeffi and Stone, 201 I'). Monitoring of patients who
receive desmopressin, with the cooperation of colleagues
familiar to it, is essential; In cases of major surgical pro-
cedures, treatment aims not only to maintain adequate
RcoF/VWFAg levels but also FVIII plasma levels which
should be around 80-100 IU/dL for at least a couple of
days and above 50 IU/dL for additionally 5-7 days there-
after. Levels of FVIIl should be closely monitored in adults
because heparin prophylaxis may be required due to in-
creased risk of thromboembolic events when FVIII is
above 150 IU/dL (Castaman, 201 |, Mazzeffi and Stone,
2011, Rodeghiero, 2013), while it has been suggested
that for patients with no risk factors 270 1U/dL is the limit
(Franchini, 2008). For minor surgeries, such as surgical
tooth extraction, the goal is to maintain FVllic levels be-
tween 30-50 IU/dL for at least 12-24 hours (Castaman,
2011, Mazzeffi and Stone, 201 |, Rodeghiero, 2013).
There are studies showing that sutures should be non
resorbable silk in order to prevent inflammatory re-
sponse which could lead to fibrinolysis and further result
to bleeding episodes (Piot et al. 2002, Sakurai et al.
2006).

Children registered with mild von Willebrand factor de-
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otatkoug mapdyovieg dieyxelpntkd Kal va mapanép-
Youv tov aoBevr| yia TEPAITEPW EAeYXO OTAV EUPAVI-
otel anpoodokntn algoppayia ry étav n mén eaivetal
va Tmapdteivetal.

H xopriynon deopompeacivng pmopel va mapouaoidoel
avemBuunTeg evépyeleg OTIWG KATAKPATNON UypwV
urovatpiaiyia, pia oofapr] katdotaon mou anartel dpe-
on mapéufaon. Emopévwg n mpdoAnyn vypwy Ba mpé-
el va TeplopiCetal oe |1t T mPwTeg 24 wpeg PETd T
xopriynon g DDAVP (Laffan kai ouv. 2014, Sharma
kar Stein, 2014). > dUo amd toug aoBeveig pag ol ma-
pandvw Tapevépyeleg Sev amogelxOnkav, oe oUPEw-
via pe mponyoUpeveg avapopes (De Meyer 2009,
Mazzeffi kar Stone, 2011). H mapakoloibnon twv
aoBeviv ou AapBdvouv decpompeaaivn, e T ouvep-
yaoia ouvadépwv Eoikelmpévwy Pe autr, eivar ara-
paftnn. 2e MePIOTATIKE PEYAAWY XEIPOUPYIKWY ETTEY-
Bdoswv n avupetwmon otoxelel 1éoo otn diatripnon
emapkav emmédwv RCoF/VWFAg oo kar emmédwv
tou FVIII oto mAdopa mou mpémel va eival mepimou 80-
100 1U/dL yia touAdxiotov 2 nuépeg kai mavw amnd 50
IU/dL yia 5-7 nuépeg emmAéov peteyxeipnuikd. EEGAou
1a enimeda tou FVIII mpémel va mapakorouBouvtal ote-
vd oToug eVAAIKEG, OIGTI UTTOPET va XpelacTel po@UAa-
&n pe nmapivn e&artiag au€nuévou kivouvou BpopPo-
epPoNkav emeicodiwv dtav o FVIIl eivar mévw amd 150
IU/dL (Castaman, 2011, Mazzeffi kar Stone, 2011,
Rodeghiero, 2013). Yndpxouv peréteg mou Seixvouy
ot ta pdupata Ba mpémel va eivar and Petdél kar Oxi
anmopPOoProIUa, TIPOKEIJEVOU va amo@euxBel pAeypo-
vwdng amdkpion, n omoia Propel va odnynoel o€ IVw-
déAuon kar oe aipoppayikd emeicddio (Piot kar ouv.
2002, Sakurai kai ouv. 2006).

Maidid pe Ama éMenpn tou VWF pmopel va urmoBAnBouv
oe otopaukn 1} yvabompoowriky emépuPfaon, ald Ba
Tipénel va mapaxkoAouBouvtal kar and agatoAdyo yia
va kaBopioel v mpoeyxeipnukr] avupetomon. Ol
aoBeveic avramokpivovtal kahd otn deopmpeaaivn, to
TpaveEapikd o&U Kal Toug TOTNKOUG AIoOoTatikoug T1a-
pdyoviec. O Bepdnwv 1atpdc Ba mpémel va yvwpidel
étav yivetar xopriynon DDAVP kar va mapakolouBef
Tov aoBevr] avahdywg, apoy avapévetal 8T n Katakpd-
TNON UYPWV UTopel va odnyrjoel oe uttovatpiaipia. 2ta
niepiotatikd pag n VWD Sev eumddioe TIG XEIPOUPYIKEG
emepPBdoeig kai ta maidid pubpiotnKav IKavoTToINTIKG Kal
avupetwriotnkav pe emrtuxia. Eidikd otnv mepimwon
NG NUIMPOCWTTIKAG PIKOOOWIAG TTPaypatomoIfBnke n
avaykaia emépBacn tng dIatatiki¢ 0oTEOYEVEDNG YIa
TNV éykaipn mMepAANWN TG AOUPHETPIAg TOU TTPOOWTIOU
Tou maidioy.

2YMIMEPAXMATA

Eival onpavukd va kataypdeovtal 1o atopikd Kai To ol-
KOYEVEIaKS 10ToPIKG Tou acBevouc yia aigoppayikr did-
Beon kar yia v &N og KEOe TIPOEYXEIPNTIKY EKTIUNON,
va {nteital KToAoYIKOG €AeyX0G OE TTEPITTtwan ap@l-

Topog 16, No 1, 2015/Vol 16, No |, 2015

ficiency can undergo oral or maxillofacial surgery but
should also be monitored by a hematologist to decide
the provisional pre-operative management. Patients re-
spond very well to desmopressin, tranexamic acid and
local haemostatic agents. The clinician should be aware
when DDAVP is administered and monitor the patient
accordingly since fluid retention is expected that might
result to hyponatremia. In our cases, the VWD did not
hinder surgical interventions and children were success-
fully treated. Especially in the hemifacial microsomia case,
a mandatory operation this of the distraction osteogen-
esis for the early prevention of facial asymmetry of the
child, was possible.

CONCLUSIONS

It is essential to register the patient's personal and family
history of bleeding and blood clotting in every pre-oper-
ative evaluation, prescribe blood clotting tests in case of
doubt, and refer for evaluation when screening tests,
such as aPTT or PT, are prolonged. If haemostatic prob-
lems occur during oral surgery, they should be treated
with local haemostatic agents and the patient must be
referred for evaluation, as VWD is a possibility.



10

BoAiag kai va yivetar mapamopmy yia extiynon étav ol
EUPIOKONEVEG TIEG, Omwg aPTT | PT, eival mapatetapé-
veg. Edv mapouoiaotolv mpoPAiuata arydéotaong katd
T Sidpkeia oTopatikig Xelpoupyikig emépupaong Ba
TIPETEl va avTIPETwITICoval Je TOTKOUG aiooTatikoug
Tapdyovieg Kal 0 aoBeviG va TIAPATTENTIETAI YId EKTIUN-
on kabwg eival mBavr) n vVWD.
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®Aeypovadng puoivofAactikdg oykog dvw yvdbou
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Inflammatory myofibroblastic tumor of the maxilla

A case report

Dimosthenis IGOUMENAKIS, Christos KRASADAKIS, Eleni PARARA, Constantinos MOUROUZIS,
George KANELLIS, Theodora GOUMA-PAPADAKI, George RALLIS
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(Director and Head: Theodora Gouma-Papadaki)

MEPIAHWH: O @Aeypovaddng puoivoBAacTikdg oykog
amotehel kahorBn PAABN, dyvwotng armioAoyiag, n omola
eppaviCetal kupiwg katd g dUo TPWTeg deKAETiES TNG
Cwnrc. To dpyavo mou mpooBdMetal ouxvdtepa eival o
Tivelpovag, eve n PoaBoAr TG KEQANg kar Tou Tpd-
xfhou eival omdvia, cuviotwvtag éva mocootd |4-18%
TWV EEWTIVEUHOVIKWV EVIOTIIOEWV.

>Komég Tou mapdvtog dpBpou eival n mapousiacn piag
aouvnBiotng TepMmwong eAeypovndoug puoivoBAact-
KoU GyKou, 0 OTIoI0G TTaPOoUCIdatnke otnV dvw yvabo
acBevolc 72 etov.

AEZEIX KAEIAIA: @Aeypovaddng puoivoBAactikdg dykog,
@AeypovKONG Peudodykog, dykog dvw yvdbou, ektopr).

SUMMARY: The inflammatory myofibloblastic tumor is a
benign lesion of unknown etiology, which occurs prima-
rily in the first two decades of life. The organ mostly af-
fected is the lung, while involvement of the head and
neck is rare, accounting for a 14-18% of the extrapul-
monary localization.

Aim of the present paper is the presentation of an un-
usual case of inflammatory myofibloblastic tumor, which
ensued at the maxilla of a 72-year-old patient.

KEY WORDS: inflammatory myofibloblastic tumor, in-
flammatory pseudotumor, maxillary tumor, excision.
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EIZAIQrH

O g@Aeypovwdng puoivoPAactikég dykog (PMO) aro-
Tehel kahonBn PAAPN dyvwotng armioloyiag, mou oto Ta-
peABOV eixe ovopaotel «Ppeudodykocy, emeid KAIVIKA Kal
arelkoviotikd Tpocopoldlel pe kakoridn oyko (Eley kai
Watt-Smith, 2010). MNpooBdMel kuping Toug Tvedpove,
eVw AMeq evtorioelg dnwg Ta evOokoINiakd omAdyxva,
N Ke@ahf kar o TPdxnAog, eival oTTaVIGTEPES. 2 UYKEKPI-
péva, or ®MO G KeQaNG Kal ToU TPAxriAou ouVIoTOUV
10 14-18% Ttwv eEwnveupovikwy mepimwoewy (Brooks
kai ouv. 2005, Salgueiredo-Giudice kar ouv. 2011). O
®MO eppaviCetal ouvibuwc katd tig dUo Tpwteg dekae-
Tieg NG (WG, eved PETA TV NAikia Twv 30 TV diayyvw-
oketal omdvia (Dimitrakopoulos kai ouv. 2007).

210 Mapov dpBpo Tapoucidloupe pia evolagEépouca
niepimwon evog PMO dvw yvabou og acBevry 72 €tiv.

MEPITPA®H MEPINTQXHZ

luvaika 72 etwv mpooiABe ota E&wtepikd latpeia tou
Tprpatog 21X tou Noookopeiou KAT, mapamovou-
pevn yia SIdyKwon otnv apiotepr| TTapeld TTou Tapath-
pnoe mpiv dUo prjveg mepimou. H aoBevr|g eixe eAelBe-
PO IaTPIKS Kal 0dovVTIATPIKS I0TOPIKS, ATAV aMUPETH Kal
Sev avépepe GMa oupmtwpata. Amé v kAvikr eE€ta-
on diamotwbnke didykwon, n omoia exteivétav and
pivortapelakr] avhaka péxpl Ty aplotepr) mapeid (Eik.
) kai n omoia MpoéRale evdootopatiké otnv oulota-
PeIaKr aUAaKa TNG MEPIOXNG TV TTPOYOUPIWV Kal Yo-
@iwv TG dvw yvdBou. 2tnv YnAdenon n Sidykwon eixe

Hyoupevdkng A. kai ouv./Igoumenakis D. et al.

INTRODUCTION

The inflammatory myofibroblastic tumour (IMT) is a
benign lesion of unknown etiology, originally named
“pseudotumour”, due to its clinical and radiologic re-
semblance to malignant tumours (Eley and Watt-
Smith, 2010). It affects predominantly the lungs,
whereas other locations, such as the intra-abdominal
viscera, the head and the neck are less frequently af-
fected. The head and neck is involved in approximately
[4%-18% of extrapulmonary cases (Brooks et al. 2005,
Salgueiredo-Giudice et al. 2011). IMT ensues most
commonly in the first two decades of life. Actually it is
rarely diagnosed over the age of thirty years (Dimi-
trakopoulos et al. 2007).

In the present article we present an interesting case of a
maxillary IMT, in a 72-year-old patient.

CASE REPORT

A 72-year-old female attended the Outpatient Clinic of
the OMFS Department, of the KAT General Hospital,
complaining of a swelling in the left cheek, which she
observed about two months earlier. The patient had a
free medical and dental history, was afebrile and re-
ported no other symptoms. An enlargement, extending
from the nasobuccal sulcus to the left cheek, was clini-
cally identified (Fig. 1). The enlargement protruded in-
traorally in the gingivobuccal sulcus of the maxillary pre-
molars — molars region. On palpation the enlargement
had a consistency of soft tissue mass, was painless, elas-

Eix. 1. dwtoypapia tng acbevouc.
Aiakpivetar Sidykwon otnv apiotepr| Tapeid.
Fig. 1. Photograph of the patient. An
enlargement in the left cheek is shown.

Eik. 2. Eikéva aovikig topoypagiag oe
eykdpolo emfmedo. Ameikovifetal opoyevrig
pada pahakwv Hopiwv otnv aplotepn

napappivia xwpa. To Iypdpeio avipo

@aivetar dbikto, ev To MPBabio Toixwud

Tou ePpaviCer maxuvon,

Fig. 2. CT picture on axial section. A
homogeneous soft tissue mass in the left
paranasal area is depicted. The maxillary
sinus appears intact, whereas the anterior

wall of it presents thickening.

Eik. 3. Tpiodidotat eikdva afovikrig
Topoypagiag. AmeikoviCetal pdda, n omoia
katahapPdver TV apioTepr] UTTOKSYXIA XWPA
Kal exteivetal and To €6apog Tou KGyXou
£WG TO eMiMedO TwV aKPOPPEIZiwy TwV
Sovtiv ™G dvw yvdbou. Aiamotwvetal
eriong amwbnon tou eddgoug Tou
0@OaApIkoy Kdyxou.

Fig. 3. Three-dimensional picture of
computed tomography. A mass, which
occupies the left infraorbital region,
extending from the orbital floor to the plane
of the teeth apices is depicted. An elevation
of the orbital wall is also identified.
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ovotaon pdlag pahakwv popinv, Atav avwduvn, eAa-
otikr, kaBnAwpévn otoug EPIE 10ToUg Kal dev kKASale.
To umepkefpevo Séppa kar o BAevvoydvog Arav guolo-
AoyIkd, OTwg eTiong guololoyikr Atav n Aertoupyia tou
uTTOKOYX/oU Kal Tou TpoowkoU velpou. H e&étaon
TV ePMAEKSPEVWV SOVTIOV Kal N TTAvoPApIKr] aktivo-
ypaopia dev amédwoav maboloyikd euprjpata. H acBe-
vAG UMoPAOnke o Tepaitépw Siepelivnon He agoviki
Topoypagia P okiaypa@ikd, n omoia avédei€e Wia KaAd
Teplyeypappévn pada, diaotdoewy 2,0x2,8x3,2 cm, mou
dev epmiouti¢dtav and to okiaypaeikd. H pdla kata-
NpPave pépog TG apiotepriq Mheupdc TG dvw yvd-
Bou, extevépevn améd 1o €8aPog Tou KOYXoU WG TO
enimedo Twv akpoppIifiwv Twv dvw Youpiwy, Xwpig
OPWG va eI0EpXeTal oTo Iyudpelo dvipo. Emiong, poro-
voT Sev aveupédnke ootk didBpwon, n pdda eixe
TIPOKaAéTE! pikpr] aviPwaon tou e8AQOUG Tou KOYXOU
Kar Tdxuvaon Tou TPoaBiou TOIXWPATOG Tou IyHopeiou
(Eik. 2 kai 3). "Eyive Bioyia tng BAAPNg, umd tomkr avai-
06noia, wotdoo, Adyw TNG TOAUTTAOKNG 10TOAOYIKAG €l-
kévag, dev katéotn duvatr| amné toug maboloyoavatd-
poug n didyvwaon Kkar ouotiBnke va yivel Blogia- exto-
ur). H e€afpeon tng PAAPNG (Eik. 4) mpaypatomomBnke
uTid yevikr avaioBnoia, pe evdooTopuatikr TTpooTTéAaan,.
2 UyKeKpIPEva, €yive avaméraon tpameloeidboug Kpn-
pvou amd v mepIoxr| Tou 23 €wg o yvabiaio kiptwua
apIoTePA, Katd tnv oroid pdhiota diamotwbnkav xa-
AJPEG OUPPUOEIG TOU BAEVVOYOVOTIEPIOOTEOU HE TNV
uttokeipevn BAABN. H BAGPN efxe mpokaléoer kofhavon
010 00td NG dvw yvdBou, mBavdtata Adyw mieong,
agou otoixeia ootk difBnong dev aveupédnkav. H
BAGPN amokoAABnKke amd v ootk KOIAOTNTA pE gu-
KoAia Kkal eaipébnke oAdKAnEN, xwpig va xpelactel
agaipeon ooto.

To mépiopa g 1otohoyikrg e&€taong oAdkAnpou Tou
Sykou €kave Ay yia eupeyEBeiq aBpoloeig pIkpwy Aep-
QOKUTTAPWY, TTOU eVAMACOOVIAV [IE TIEPIOXES VWONG,
€VTOG TNG OTT0ag TTapatnEoUVIav MOAUHOPQOG KUTtapl-
KOG TTAUBNGo GG amd nwolvéiAa, TAacuatokyTtapa, Hi-
kpd Aepgokittapa kar iotiokuttapa (Eik. 5). Bdoer autrg
NG 1otoroyikAg eikdvag, bnke n Sidyvwon tou PMO.
H peteyxeipnuikr mopeia tng aoBevoug Atav xwpig ermi-
TIAOKEC, VW) €va XPOVO HETEYXEIPNTIKE TTApAPEVel eU-
Bepn vooou.

2YZHTHZH

H eppdvion PMO otn otopatikr Kohdtnta eival omd-
via. Efvar a&loonpeiwto, 6t otnv avackdmnon twv
Brooks kar ouv. avagépovtarl pévo |5 tétoleg mepimw-
oeig (Brooks kai ouv. 2005). EmmpdoBeta, o ®MO ei-
val vooog twv maidiev Kal Twv VEwV evnAikwy, apou
omdvia diaylyvoketdl petd Tnv nAikia tov 30 etov
(Dimitrakopoulos kar ouv. 2007). Apa, n mapovoa Te-
pimwon ®MO ouykevipwvel ta Ef¢ dUo otoixeia
omavioTTac: n aobevric tav 72 eTev kai o OyKog ma-
poho Tou Sev efxe apIyOG evOOOTONATIKY evidmon,

Topog 16, No 1, 2015/Vol 16, No |, 2015

tic, fixed to the adjacent tissues, and not fluctuant. The
overlying skin and mucosa were normal, as was also the
function of the infraorbital and facial nerve. The exam-
ination of the involved teeth and the panoramic radi-
ograph revealed no pathology. The patient underwent
further investigation with a computed tomography,
which demonstrated a well-circumscribed mass, with
dimensions of 2.0x2.8x3.2 cm that was not enhanced
by contrast material. The mass occupied part of the left
maxilla and extended from the orbital floor to the level
of the upper molars apices, without entering the max-
illary sinus though. Additionally, even though no bony
erosion was found, the mass had caused a minor ele-
vation of the orbital floor and a thickening of the ante-
rior wall of the maxillary sinus (Fig. 2 and 3). A biopsy
of the lesion was performed under local anesthesia;
however due to the complex histological pattern the
pathologists did not establish a diagnosis, and an exci-
sional biopsy was recommended. The removal of the
lesion (Fig. 4) was undertaken under general anesthesia,
via an intraoral approach. Actually, a trapezoidal flap
from the tooth #23 area to the maxillary tuberosity
was elevated. Notably, loose adhesions of the muc-
coperiosteum to the underlying lesion were identified.
The lesion had caused a concavity in the maxillary bone,
most likely due to pressure, since evidence of bony ero-
sion was not found. The lesion was readily delivered
from the bone cavity and removed in toto. No bone
removal was required.

The result of the histological examination of the whole
tumor reported sizeable accumulations of small lympho-
cytes, alternately with fibrosis areas, within which a mul-
tiform cellular count of eosinophils, plasmatocytes, small
lymphocytes and mastcells was observed (Fig. 5). On the
basis of this histological pattern the diagnosis of IMT was
established.

The postoperative course of the patient was without
complications, while a year postoperatively the patient
remains disease-free.

DISCUSSION

The presentation of an IMT in the oral cavity is rare. It
is noteworthy that in the review of Brooks et al. only
I'5 such cases are reported (Brooks et al. 2005). Addi-
tionally, IMT is a disease of children and young adults,

Eix. 4. dwtoypagia tou
apaipeBEVTog GyKou.
Fig. 4. Photograph of the
excised tumor.
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éva Peydho p€POoG Tou eviom{dTav ot OTOHATIKY KOI-
ASTNTa.

2xeTKkd pe v artiorraboyéveia Tou MO, éxouv mpo-
1aBel Sidpopeg Bewpieg. Na tnv akpiPeia, éxouv evoxo-
moinBef Aoipwdeig mapdyovteg, dMwg Baktrpld, o 16¢ NG
avoooavendpkelag Tou avBpwrou, o 16¢ Epstein-Barr kai
0 gprNtoidg 8. Emong, éxer mpotabel 6t 0 PMO pmopel
va eival autodvoong 1} avudpaotikig apxng. TEAog,
urtdpxouv evoei€eig 6T amotelel aAnBég vedmhaoua
(Brooks kai ouv. 2005, Garg kai ouv. 2010, Kim kai Yang
201 1). & kdBe mepimwon mdviwg, eival mBavo, n peyd-
An TIOIKINIG otV KAIVIKY OUPTTEPIQPOEA KAl TNV TIPOYVWON
Twv ®MO va unodnhwvel, du o dpog PMO éxel oup-
TIEPINGBEl TTOIKING VOOOAOYIKGY OVIOTTWwY e Tapdpola
IoToAoyIKY  €ikdva, aMd Siagopetiky Taboyéveon
(Salgueiredo-Giudice kar ouv. 201 1).

H tumkd kAivikg eikéva tou otopatikod MO mepi-
AapPdver Kahd Teplyeypappévn povipn pada, peyé-
Boug 0,5 éwg 5 cm katd péoo dpo. O pubpdc alén-
ong tou Oykou TolkiAel kal avtiBeta pe Toug PMO twv
oTAdyxvwVv dev TTPOKAAEl CUOTNPATIKA CUUPTTTOPATA
(Brooks kar ouv. 2005, Salgueiredo-Giudice kal ouv.
2011). H mapovoa mepimwon rtav oupPatr pe v
AVWTEPW TIEPIYPA®N.

Ta khvikd kal ameikovioTIKG XapakInEIoTika evog Oy-
Kou dropel pev va eyeipouv v uroyia ®MO, dpwg n
akpIfrg didyvwon dev umopel va tebel pdévo pe Bdon
autd. Emopévawg, mpénel mavia va Sievepyeital Ployia
(Lee kai ouv. 2006, Eley kai Watt-Smith, 2010). H
avappoenon uhikoU pe Aerrtr BeAdva (FNA), avtiBetq,
efvar avagiémotn e&étaon), e€artiag tng Ivwdoug olota-
ong tou MO «kal emopévwg 6" AUTEG TIG TTEPITTTWOEIG
Sev evdeikvutal (Garg kar ouv. 2010). 2tnv mapouoa
niepfmwon apxikd éyive Bioyia, n omoia wotdco dev
Atav diayvwotikr, omdte n didyvwaon tou PMO tébnke
Uotepa amé agaipean oAdkAnpou Tou dyKou Kar IoTo-
Aoyikr Tou e&gtaon).

H mpdyvwon tou ®MO, yevikd, eival aoaerc. Ta ava-
@ePSPEVA TIOCOOTA UTIOTPOTIAG TWV EEWTTVEUHOVIKOV
®MO kupaivovrar ané 19% éwg 25%. H kakoriOng e&ak-
Aavyr| kupaivetar amd 8% éwg 18%, evaw n) petdotaon aro-
Tehel omdvio yeyovdg, TTou amavtdtal oe Aiydtepo and
5% twv mepimuwoewv (Brooks kar ouv. 2005). Ané v
AMn meupd, ol ®MO tou otdpatog emdeikviouy Aiyo-
Tepo emBetikr) oupTepipopd amd toug Aomoug eEw-
riveupovikoug ®MO. MdAiota, péxpl orjpepa, Sev Exel
avagpepBel kapia mepimwon kakoriboug eEaMayiig 1 e-
tdotaong otopatiko’ ®MO (Dimitrakopoulos kar ouv.
2007, Salgueiredo-Giudice kar ouv. 201 1).

Oepareia exkhoyrig tou PMO eival n extopr). Na toug
dyKoug Tou oTépatog n MAjpeng extopr| mbavdtata ou-
VETAyeTal (aon, agou, OTwg mpoavapepdnke, dev umdp-
Xel avagopd urotporig otn PipAioypagia (Brooks kai
ouv. 2005, Dimitrakopoulos kai ouv. 2007). Iap' N au-
14, N pakpoxpdvia mapakoAouBnon twv acBevav eival
anapaftntn. & MePIMWOEIG OYKWY TTou ASYw Vertviaong

Hyoupevdkng A. kai ouv./Igoumenakis D. et al.

Eik. 5. lotoloyikég eikdveg Tou agaipeBéviog dykou. a kal fB: meploxeég pe eupeyéBeig abpoioeig anmd
HIkpd AepokUTtapa, o orofeg evalMdcoovtal Je TIEPIOXEG auEnpévng ivwong evidg g omoiag
napatnpoulvtal ayyeia pe maxuopévo toixwpa (Xpwon H&E, peyébuvon x400). v kar &: Evidg g
vwong mapatnpeital ToAUPop@og KUTtapikdg mnbuopdg anmoteholpevog and augnuévo apibud
NWOIVOQIAWY AEUKOKUTIAPWY, TTAAOHATOKUTIAPWY, HIKPWV AEPPOKUTIAPWY KAl IOTIOKUTTAPWY
(Xpwon H&E, peyébuvon x400).

Fig. 5. Histological pictures of the excised tumor. a and b: areas with sizeable accumulations of small
lymphocytes, which are interchanged with areas of increased fibrosis within which vessels with
thickened walls are observed (H&E stain, magnification x40). ¢ and d: A multiform cellular count
consisting of an increased number of eosinophilic leukocytes, plasmatocytes, small lymphocytes, and
mastcells is observed within the fibrosis (H&E stain, magnification x400).

as it is seldom diagnosed after the age 30 years (Dimi-
trakopoulos et al. 2007). Thus, the present case in-
cludes two seldom features as follows: the patient was
72 years old and the tumor, although not exclusively
intraorally located, a major part of it was localized in
the oral cavity.

Regarding the etiopathogenesis of IMT, several theories
have been put forward. In fact, infectious agents such as
bacteria, the human immunodeficiency virus, the Epstein-
Barr virus and the herpesvirus-8 have been implicated.
An autoimmune, as well as a reactive origin has also been
suggested. Finally, there is evidence that IMT represents
a true neoplasm (Brooks et al. 2005, Garg et al. 2010,
Kim and Yang, 201 1). In either case, the great diversity
in clinical behavior and prognosis of IMT's, may denote
that a multiplicity of entities with similar histology -yet
different pathogenesis- have been included in the term
IMT (Salgueiredo-Giudice et al. 201 ).

The typical clinical manifestation of oral IMT entails a well
circumscribed, solitary mass, with an average size of 0.5
to 5 cm. Its growth rate varies and unlike visceral coun-
terparts, it does not cause systemic symptoms (Brooks
et al. 2005, Salgueiredo-Giudice et al. 201 1). The present
case was compatible with this presentation.

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikiig Xeipoupyikrig/
Hellenic Archives of Oral and Maxillofacial Surgery
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pe Cwtikd avatopikd otoixela kpfvovtar aveyxeipntol,
€XOUV £QappoaTel ouvtnenuikég péBodol Bepareiag e
otepoeldr kar aktvoPolieg. Av kai ot PMO apxikd av-
Tanokpivovtal otig PeydAeg OG0EIG OTEPOEIdWY, PETd TN
Siakor| g Bepareiag, unotpomdlouy. YTIdpxouy eri-
ong evdeiteig, ot n pakpoxpdvia Bepareia pe PIKPES
ddoeiq atepoeidiv iowg weelel, wotdoo Ba mpémel va
AapBdvovtal umdyn ol YWwOoTEG EMMAOKESG HIAG TETOIAG
Bepareiag (Lee kar ouv. 2006, Javier kai ouv. 2014). Na-
pOHOiwG, Ta amoteAéopata g akuvoBepareiag eival
mwxd. Opiopévor PMO Seixvouv va avtamokpivovial
0’ aut, OpWE Ta ToooaTd unotpotrg eival peydAa (Lee
kar ouv. 2006). O dykoc NG ev Adyw Tepimwong ave-
HETWTTIOTNKE POVO XEIPOUPYIKA WE EKTopr), v Oev amar-
T\Bnke oupmAnpwpatikr) Bepareia. Ze emave&étaon), éva
XPOvo apydtepa, n acBevrig ritav ehelBepn vooou.
Eivar evbiapépov, éu or ®MO tou o@Bahpikoy kdy-
XOU avtamokpivovtal dpiota ota otepoeldr| Kal €TTo-
pévwg Tpoteivovtal wg Bepameia mpwng ekAoyAq yia
v ev Adyw evtdmon (Oliver kar ouv. 1995, Garg kai
ouv. 2010).

>upnepaopatikd, n avamugn PMO oty kepahr kai Tov
Tpdxnho eival pia omdvia ovrdtnta. Av kar kahorjong, o
OMO pmopel va mapouaidoel emBetikr| aiénaon, pe ou-
vémela va dlayvwaotel eopalyéva wg kakorBeia. Apa, o
yiatpdg opeihel va eEakpiBwvel T @Uon TEtolwv PAafwv
e Bloyia, wote va anoelyovtal pn avaykafeg pIgikég
EKTONEG. Ogpareia ekhoyr|g ival n ektopr] Tou Gykou og
uyiRy dpia.

Topog 16, No 1, 2015/Vol 16, No |, 2015

The clinical and imaging features of a tumour may raise
the suspicion of IMT. Though, the exact diagnosis may
not be established on clinical and imaging evidence
alone, which means that a biopsy should always be per-
formed (Lee et al. 2006, Eley and Watt-Smith 2010).
Fine needle aspiration (FNA) is unreliable, due to the
fibrotic composition of IMT and therefore, it is not in-
dicated in such cases (Garg et al. 2010). In the present
case an incisional biopsy, initially performed, was also
non-diagnostic and the diagnosis of IMT was established
after complete removal and histological examination of
the whole tumor.

The prognosis of IMT in general is uncertain. The re-
ported recurrence percentages of extrapulmonary IMTs
range from 19% to 25%. Malignant transformation
ranges from 8% to 18%, while metastasis is a rare event,
encountered in less than 5% of cases (Brooks et al.
2005). On the other hand, oral IMTs tend to behave
less aggressively than other extrapulmonary counter-
parts. Actually, no case of recurrence, malignant trans-
formation or metastasis of an oral IMT has been re-
ported so far (Dimitrakopoulos et al. 2007, Salgueiredo-
Giudice et al. 2011).

Therapy of choice of IMT is excision. For oral lesions
complete excision probably leads to cure, since —as
mentioned above- there is no evidence of recurrence
in the literature (Brooks et al. 2005, Dimitrakopoulos et
al. 2007). Nevertheless, a long term follow-up is essen-
tial. Conservative methods with steroids and radiation
have been implemented for inoperable tumors- because
of their size or proximity to vital structures- and for
cases of relapse. Although IMTs initially respond to high
doses of steroids, they recur after cessation of steroid
therapy. There is evidence that long term therapy with
low doses of steroids may be beneficial, yet the well-
known complications of this therapy should always be
considered (Lee et al. 2006, Javier et al. 2014). Likewise,
the results of radiation are poor. Some IMTs seem to
respond to radiation therapy, percentages of recurrence
are high though (Lee et al. 2006). Regarding the present
case, the tumour was completely removed and no ad-
juvant therapy was employed. One year later there is
no sign of recurrence.

Interestingly, orbital IMTs show an excellent response
to steroids and thus, they are advocated as first-line
treatment for orbital IMTs (Oliver et al. 1995, Garg et
al. 2010).

In conclusion, an IMT arising in the head and neck is an
infrequent entity. Despite being a benign lesion, it may
demonstrate an aggressive growth pattern and as a
consequence it may be misdiagnosed as malignancy.
Therapy of choice is simple excision of the tumour.
Therefore, clinicians should ascertain the nature of such
lesions by biopsy, in order to avoid unnecessary radical
resections.
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Neupivwpa diktuwtou TtUmmou otV KpoTayIKr
xwpa og acBevn) pe voco von Recklinghausen

[Mapouciaon nmepimwong
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(ArevBuvtric: Mr Kavin Andi)

Plexiform neurofibroma of the temporal area
in a patient with von Recklinghausen disease

A case report

Panayotis DAIS, Dipen PATEL, Kavin ANDI

Department of Oral and Maxillofacial Surgery (Consultant: Mr Kavin Andi), St. George’s Healthcare NHS Trust, London, UK

MEPINHWH: Avbpag 25 etwv, Kaukdoiog, mapaméuedn-
Ke oTnV KAIVIKY| Jag yia dlepedvnon evég didxutou o1dn-
HATOG TNG APIOTEPNC KPOTAPIKAG Xwpag amd e&aprvou.
O aoBevr|g, TTou eival ywwotdg opédq VEUPIVWHATWONG
wnou | (NF-I A véoog von Recklinghausen), mapatipn-
og T SIdYKWOoN KATATIV TUXAIoU TPaUUaTIoPoU Tou Othy
riepioxr). O éheyxoc pe Mayvnuikry Topoypagia avédeiEe
pia emmoAg veupoivwpatwdn BAABN, n omoia xapaktn-
pioBnke w¢ veupivwpa diktuwtou timou. H BAdRn avu-
peTwTioBnKe e XelpoupyIkr) amoouprieon. H pepikn
Bloyia Tou kpotagftn pu emPBePfaiwoe 1oTOAOYIKE TNV
didyvwon veupivopatog diktuwtou tumou. H emotiwon
TOU XelpoUpYIKoU TPauPatog Atav dpiotn, He Kahd ai-
oBnTikd amotéleopa kar xwpic evoelEeic umotpotmg
TIPOG o TIapdv.

AEZEIX KAEIAIA: veupivwpdtwon, véoog von Reckling-
hausen, KpdTaYog, SIKTUWTS veupivwpa.

SUMMARY: A 25-year-old Caucasian gentleman was re-
ferred to the maxillofacial department regarding a 6-
month history of diffuse swelling in the left temporal re-
gion. The patient first noticed the swelling after a sus-
tained trauma on a roller-coaster, and is a known Neu-
rofibromatosis type | (NF-I or von Recklinghausen’s dis-
ease) carrier. Magnetic Resonance Imaging (MRI) scan
revealed a superficial neurofibromatous lesion, believed
to be plexiform neurofibroma. The lesion was treated
by surgical decompression. Incisional biopsy of the tem-
poral muscle confirmed a diagnosis of plexiform neurofi-
broma. The patient has healed excellently with a good
cosmetic result and no evidence of recurrence thus far.

KEY WORDS: neurofibromatosis, von Recklinghausen's,
temple, plexiform neurofibroma.
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EIZAIQrH

To veupivwpa diktuwtoU tinou (NAT) eival évag kahory-
Bng dykog tou veupikoU 10ToU, O OTTOI0G TTPOEPXETAL
ané ta kittapa Schwann kai aravidral oxeddv amokAel-
otkd oe aobBeveic pe Neupoivwpdtwon timou | (NF-11
vooog von Recklinghausen). >tn BiBAioypagia €xouv
avagepOel Kal OTIAVIEG TIEPITTTWOEIG HEHOVWHEVWY PAa-
Bav, oe aoBeveig xwpig olkoyevelakd 10ToPIKS 1| atiypa-
1a veupoivwpdtwong (Marocchio kai ouv. 2006). Ta
NAT ouvnBéotepa epgaviCovtal katd Ty maidikr nAiKia,
av Kal Priopel va mapouciactolv apydtepa o veapoug
eVANIKEG. ZuvnBéatepa evtomiCoval OTnV TEPIOXT] KEPA-
MG kal Tpaxriou, v 0 auxévag, n pdxn kai n Poufw-
VIK) XWpa amoteholv emiong ouxveég eviorioelg. O Oy-
KOG ouxvd Tiapapével Péoa ota dpid Tou TiepIveupiou
Kal TEPIYPAPETAl WG KOAKOG HE OKWANKES» €€artiag tng
eAikogidoUg @uong tou. O1 emmoAig parBakof 1otof ep-
TAékovtal ouxvotepa and toug Babitepa Keievoug, ye-
yOVOG TIoU OXeTiCeTal kal Pe XapnAd kivduvo kakorjfoug
e€aMaync (Kapadia, 2001, Fletcher, 2007).

2TV epyaoia mapouaidletal pia acuvrBiotn Tepimwaon
NAT g KpoTaQIKAG XWPEAg, n oroia ToviCel tn onpaocia
Mung Bioyiag amd Babitepa keievo puikd 10td akdua
Kal O€ OXETIKA EMMOANG EUPIOKOPEVEG BAGPEG.

MEPITPA®H MEPINTQXHZ

AabBevric 25 Ty, kaukdolag QUAAG, TTapdmépeOnke ota
Takukd Iatpeia tou Noookopeiou St George's oto Aovdivo
Tov Alyouoto tou 2012. O aoBevr|g eixe mpdoparta Ta-
patnprioel ia didxutn, avwduvn didykwon otnv TepIox
ToU apIoTepPoU KPOTAMOU, TNV OTIold CUOXETICE [e TPAU-
HaToS TNG TTEPIOXAG 6 prjveg vwpltepa evw €kave Tiativi.
O aoBevric émaoxe amd NF-I (véoog von Recklin-
hausen), Tou eixe Slayvwotel Ad and tnv Taidikr Tou
nAIkia. Aev utmpxav dAa epoavry otiypata NF, extdg
ané knAideg café-au-lait oto Sépua tou koppoU, evw T-
00 n épaon 400 Kal n akor Tou acBevouc rjtav avern-
PEAOTEG. YTIPXE EVIOVO OIKOYEVEIQKS I0TOPIKS TNG VO-
oou, kabwg Atav yvwotol Qopeic o ammous, o Tatépag
Kkal o adepdc Tou acBevoug.

H khivikr e€€taon amokdAuge pia pnhapnt pdla otnv
apIoTEPr KOOTAPIKY XWPd, EAGXIOTA TEPIVEYRAUPEVN,
paAaxr), ehagpd enwduvn, diaotdoewv 2x | cm. To urep-
Kefpevo S€ppa ATav QUOIOAOYIKNG XPOIAG, XWPIG EAK®-
ogIG 1) alpoppayia. Aev urpxe diatapaxr| g aiodnu-
KOTNTAG, oUte adUVAIa TV PIPIKOV HUGV, EV@ N YnAd-
non tou Tpaxrniou Atav xwpig eupripata. To Aomd ia-
TpIKS 10TopPIKS Tou aoBevolc ritav eAelBepo.

O umepnxoypaQIkog ENeyxog NG TIEPIOXNG amokAAuye
BpopBwpéva emmoArg ayyeia mepiBaMdpeva amnd oidn-
HA TV PAAGKOV 10TWV, XWPIG KAToIo gU@avég aftio
unapén padac,

H payvnukd topoypaeia (MRI) mou akohoubnoe avé-
Seie pia umoddpia pdla otny Tieploxry, CUPPAt pe -
mohig NAT (Eix. 1.

Dais P. kai ouv./Dais P. et al.

INTRODUCTION

Plexiform neurofibroma (PNF) is a benign peripheral
nerve cell tumour, arising from Schwann cells.

It is almost exclusively seen in patients with Neurofibro-
matosis type | (NF-I or von Recklinghausen's disease).
Rare cases of isolated lesions have been reported though
in patients without a family history or stigmata of neu-
rofibromatosis (Marocchio et al, 2006). PNFs most com-
monly arise during childhood, although they can come
into view later in young adults. The head and neck region
is most commonly involved. Moreover, the neck, back
and inguinal areas are also frequent sites of occurrence.
The tumour usually remains within the confines of the
perineurium and is described as a "bag of worms” due
to its tortuous nature. The involvement of superficial soft
tissue is more frequent than deeper lesions, which is also
associated with a low risk of malignant transformation
(Kapadia, 2001, Fletcher, 2007). An unusual case of PNF
in the temporal region is presented, which highlights the
importance of performing a biopsy of the deeper muscle
tissue in a relatively superficial lesion.

CASE REPORT

A 25-year-old Causasian male presented to the outpa-
tient clinics of St George’s Healthcare NHS Trust in Au-
gust 2012. The patient had noticed he had developed a
diffuse, painless swelling around the left temple. The le-
sion was correlated to a blow to the aforementioned
area whilst on a roller-coaster ride 6 months ago.

The patient had NF-I (von Recklinhausen’s disease), and
had already been diagnosed by St. George's Hospital
paediatricians during childhood. There were no obvious
stigmata of NF, apart from café-au-lait skin lesions on the
torso; neither vision nor hearing were affected. There
was a strong family history of NF-I, with the patient’s
grandfather, father and brother as known carriers.
Examination revealed a palpable, poorly circumscribed,
soft, slightly tender mass, measuring 2x1cm, located in
the left temple. The overlying skin was normal, with no
ulceration or bleeding.

There was no altered sensation or weakness of the facial
muscles. No cervical lymphadenopathy was present. The
patient's medical history, apart from NF-I, was unremark-
able.

An ultrasound investigation was decided. This revealed
a thrombosed superficial vessel in the left temporal re-
gion with surrounding soft tissue oedema. The cause of
this was not identified nor any obvious compressible
mass.

An MRl scan of the head and neck was then completed
in November 2012, which revealed an enhancing subcu-
taneous lesion in the left temple, compatible with super-
ficial PNF (Fig. 1).

Further, ultrasound guided FINA (Fine Needle Aspiration)
was attempted; however, this was not possible, as there
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Ei. |. Mayvnuxr
Topoypagia, T2
akooubia (kataotoAr
Afmoug, iv okiaypapiko)
— otepaviaieg TOPES.
Fig 1. T2-weighed (fat
sat, post contrast) MR
scan of the lesion —
coronal view.

EmixeipriOnke umepnxoypaeikd kabodnyoupevn avap-
pdpnon d1d Aertrig Perdvng (FNA), n omoia dpwg dev
rtav emtuxnq kabwg n PAARn Sev avadeikvudtav emap-
K®OG yia va mipaypatoroindel n avappdgnon. Amogaoi-
oBnke emopévwg n Proyia g Sidykwong umd Yevikr
avaiobnoia.

ExteAéobnke kpotagikr mpooméhaon tumou Gillies kai
emeidn n PAAPN ritav e€aipetikd ayyeloPpiBrig xpnolpo-
moidnkav yia aipéotacn téoo n dimoAikr diabeppia
600 kai xeipoupyikd clips yia amoAivwon twv peyaAUte-
PWV KAISWV Twv eMMOAAG KpoTagikwv ayyeiwv. H au-
Enpévn ayyeioPpiBeia algnoe tn xeipoupyikr) dSuckoAia.
Emmpoobétwg, kabwg n PAGRN rtav didxutn, xwpig dia-
KOITd TepIpePIKA ) v Tw BdBel dpia, eEaipgbnkav Ka
otd\Bnkav yia Piogia dlo Eexwpiotd iototepdxia. To
emmoNig 10ToTePdxIo eixe dlaotdoelg | [x10x3mm, eve
10 ev Tw BdBel TToU TIPogPEXATAV amd ToV KPOTaAP(TN Hu,
S5x4x4mm. To Tpadpa ouykAeioBnke katd otpwparta.

H peteyxeipnuikr mopeia Tou acBevolg rftav opah, dev
urme&e TMdpeon Tou TPoowTTKoU VeUpou kai n Sidykwon
eixe TApwg umoxwprioel oTnv apaipeon Twv PApPATwV
pia efdopdda petd. >tov aobevr] ouveotriBn rima pd-
Aa&n tng mepIoxrig yia evioxuaon tng emouAwTIKAG diadi-
kaofag kar mapamépebnke otov levikd-Oikoyeveiakd la-
TPO TOU YId TTEPAITEPW TIapakoAouBnan).

H 1otortaBoloyikr| e&€taon tou emmoArig Sefypatog avé-
SeiEe ouppopnpéva aigopdpa ayyeia kai tnv mapouoia
SE0UNG VEUPIKAV IVWV, XWPIG TNV TTapoucia ayyeiakng 1
VEUPIKAG PAABNG. H e&€taon tou ev tw BdBel Sefypatog
avedeite pia kaAd oploBetnuévn PAGPN, amoteholpevn
and xahapég S€oEG ATPAKTOLIdWY KUTIAPWY HE KUpd-
Toeideic Tuprives, avapepiypéva pe vopadoteg (Eik. 2).
H avoooiotoxnpikr peAétn €0eie Betikr TV TpwTeivn
S100 og kittapa Schwann, emBeBaidvoviag tn didyvw-
on NAT (Eik. 3). 2toixeia kakorBeiag Sev aveupébnkav
OTO TTAPACKeUAoA.

2YZHTHXH

Ta NAT g kepahrig ipogpxovtal and TG eYKEPANKEG
ouCuyieg pe ouvnBéatepn TNV 5n, 1] TOUG EMTTOARG TPA-
xnAIKoUg Khadoug. e avtiBeon pe toug opoAdyoug Oy-
koug tou &épuatog, ta NAT aveupiokovtar cuxvd og pi-
Kod Taidid, eve) avarmiooovial akopua Kal TpIv Th Yév-
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Eix. 72. Xpwon aipatofuAivng-nwoivng — anodiopyavwpéveg
VEUPIKES IVEG €A OE OKEAETIKG UL
Fig. 2. Routine HE — showing disorganised nerve fibres within

skeletal muscle.

Eik. 3. Avoooiotoxnpeia S100 mpwteivn — toviCel ta diatapaypéva
kUttapa Schwann péoa oto veupivwua.

Fig. 3. S100 immunostaining — highlighting the disordered Schwann
cells within the neurofibroma.

was no discrete target lesion to aspirate a sample from.
The decision was then made to perform an incisional
biopsy of the swelling in the left temporal region under
general anaesthesia.

A Gillies temporal approach was favoured. Diathermy
equipment was used to cauterize bleeding points in con-
junction with ligation clips to control bleeding from larger
branches of the superficial temporal artery and vein. The
lesion appeared to be highly vascular, indicating a PNF
and increasing the difficulty of the procedure. Moreover,
the lesion appeared diffuse, without distinct peripheral
nor deep borders, thus imposing the necessity of excising
two separate sections of tissue which were sent for
histopathology examination; a | Ix10x3mm section of
superficial soft tissue and a 5x4x4mm section of deeper
temporalis muscle tissue. The wound was sutured in a
layered closure fashion.

The patient was reviewed on an outpatient basis the fol-
lowing week for removal of sutures. The post-operative
course was uneventful with no facial nerve weakness, and
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vnon. Mmopel va mpokahéoouv dhyog, duopopeia, veu-
POAOYIKEG SIATAPAXEC Kal 0OBAPEG EMMTAOKEG, TTwg Su-
omhaotik okohwon (Yamashiroya, 2002).

EmmAéov, umopel va mapatnpnel kakoriBng eEaMayn
Toug, divovtag yéveon og Kakordeig Gykoug Tou EAUTpoU
niepigpepikav velpwv (MPNST). O kivduvog kakoriBoug
eEaMaync oe aoBevelc pe veupoivwpdtwon timou |
avépxetal oe 8-13% katd tn didpkeia tou Piou toug (E-
vans kar ouy, 2002). Avnouxntikd onpefa eivai to emipo-
VO dAyOG OTNV TIEPIOXH TOU GyKou TTou &g OxeTiCetal Pe
TPaUPaTIoPd, Taxeia al&non Tou Gykou, OKAPUVOT| Tou,
1| VEUPOAOYIKE CUUTTTWHATA OF TIEPIOXT| HE TTPOUTTAPXOV
NAT (Korf, 1999).

H pikpookoTikr) Toug eikdva Holdlel Je KOAKo HE OKW-
Ankegy. lotohoyikd mapoucidlovial wg SIamAekOPEeVES
Séopeg dlakhadilépevmv velpwy, pe e&éxouoa puEwpa-
dn pritpa evboveupikd, dtakto MoManAaciacpd Kut-
Tdpwv Schwann kai voPAoTWV Kal vadn Tidxuvan tou
niepiveupiou (Kapadia, 2001, Koutlas kai Scheithauer,
2010). >ta apxikd otddia n BAAPn avagépetar oav uto-
KUTtapikrj kai mhouaia oe PAewvivn, pe didomapta atpa-
Ktoe1dr KUTtapa kai muprveg oAU pikpdtepoug and ta
VEUPIVOIATA, Ta oTTofa éxouv agloonpeiwta peyailtepo
apiBud kuttdpwy pe to mpdturio Antoni A (Marocchio
kar ouv. 2006, Mourouzis kai ouv. 201 ). 2e petayevé-
otepa otddia n BAAPn eival mo movaoia og KUTtapa Kai
koMayodvo (Koutlas kai Scheithauer, 2010), ev) oe ka-
korOn e§aMayr} propel va epeaviotel alénon g ptw-
TKAG SpaotnpidtnTag. AvoooioTtoxnpikd epgavidetal
moikiAou BaBuou avoooavtidpaon pe tnv mpwteivn S-
100 kai to avuydvo Leu-7 (Kapadia, 2001).

H payvnuikr topoypagia wg mepioodtepo euaiodntn
and v unoloyiotikr) topoypapia (CT), eivar n pgbodog
areikéviong emioyng oty NF-I (Kapadia, 2001). Napa-
dooiakd, ta NAT divouv orjua uPnAig évtaong oty T2
akohouBia, ouxvd pe kevrpikA Tepioxr] XapnAou orjua-
106 (Korf, 1999). 2& avtiBeon pe ta ev tw Pdber NAT,
T EMMONG EUPIOKOPEVA OUXVA EXOUV pia HaMov bid-
XUTN TIapd olwdn PHop@oloyia, e Orjua OHOYEVEG 1 ETe-
poyevée (Lim kai ouv, 2005). Avdloyn ritav n eikdéva otn
SIKr] pag TEPMTTWON, CUVNYOPWVTAG TIEPIOCOTEPO UTTEP
piag emmoArg BAGBNG.

Oepaneia exhoyrg eival n xeipoupyikn e€afpeon. H PA-
Bn Sev eivar aktivoguaioBnTn, eve o Bpadic pubudg au-
€non\g TG eAaxioToTolel TV amoteAeouatikATNTa NG XN-
peloBeparneiag (Piazza kai ouv. 2010). H pativipmm (av-
TIKAPKIVIKS (pAPHaKo, avacToAEag TG TIPWTEIVIKAG TUPO-
OIVIKAG Kivdong), €xel Sef€el Oe TIPWIKEG TIAOTIKEG HENETEG
ot ehattwvel o péyebog oupmwpatkwyv NAT (Arden-
Holmes kar North, 2012). Biohoyikol mapdyovteg kai ol
KUTOKIVEG EVOEXOHEVIG VA QTTOTEAEOOUV UTTOOXOHEVEG
eVaMaKTIKEG BepareuTikéG emmAoyeg oto peMov (Dave
kal ouv. 2008). ©eparmeutikd og KahorBeIg GyKoug Tou
Tipokahouv Asrtoupyikd f aioBntikd mpdPAnua ouotrjve-
Tal ekhektikry ouvinentuky e€afpeon (Kapadia, 2001). H
mApng e€aipeon twv NAT pmopei va eival SlokoAn xw-

Dais P. kai ouv./Dais P. et al.

complete resolution of the swelling was noticed. The pa-
tient was discharged to his general practitioner for follow
up, and advised to massage the scar to improve healing.
The section of superficial soft tissue sent for histopathol-
ogy examination revealed some congested blood vessels,
whilst a nerve bundle was present at one edge. There
was no evidence of a vascular or neural lesion in this
specimen.

The deeper temporalis muscle tissue element of the
specimen revealed a well-delineated lesion, composed
of loose fascicles of spindle cells with wavy nuclei ad-
mixed with fibroblasts (Fig. 2). Immuno-staining showed
these to be S100(+) Schwann cells in keeping with a
PNF (Fig. 3). There was no evidence of malignancy within
the specimen.

DISCUSSION

PNFs of the head and skull often arise from cranial
nerves, most commonly the trigeminal nerve, or super-
ficial cervical nerves. Unlike their cutaneous counterparts,
PNFs are often found in young children, even developing
before birth. They can cause pain, disfigurement, neuro-
logical deficits and severe clinical complications, such as
dysplastic scoliosis (Yamashiroya, 2002).

Moreover, they may undergo malignant transformation,
called a malignant peripheral nerve sheath tumour
(MPNST). The lifetime risk for an MPNST in patients
with neurofibromatosis type | is 8-13% (Evans et al,
2002). Warning signs are persisting pain in the tumour
not correlated with trauma, rapid tumour growth, hard-
ening of the tumour, or neurological symptoms of a PNF-
bearing area (Korf, 1999).

On microscopic examination, PNFs have a “bag of
worms”’ resemblance. Histologically they present as tan-
gled, expanded fascicles in branching nerves, consisting
of tortuous branches, with prominent endoneurial myx-
omatous matrix, a disorderly proliferation of Schwann
cells, fibroblasts, and axons and perineural fibrous thick-
ening (Kapadia, 2001, Koutlas and Scheithauer, 2010). In
their early phase they are hypocellular and mucin rich,
with scattered spindle cells, and nuclei much smaller than
their Schwannoma counterparts, which are noticeably
cellular with an Antoni A pattern (Marocchio et al, 2006,
Mourouzis et al, 201 I). In later stages the lesions become
more cellular and collagenous (Koutlas and Scheithauer,
2010). An increase in mitotic activity may be apparent in
malignant change. There is variable immunoreactivity
with S-100 protein and myelin associated glycoprotein
Leu-7 (Kapadia, 2001).

MRl is the modality of choice for NF-I, being more sen-
sitive than Computed Tomography (CT) scanning (Ka-
padia, 2001). Traditionally, PNFs display high signal inten-
sity on T2-weighted images, often with a central area of
low weighting (Korf, 1999). Unlike deep PNFs, their su-
perficial counterparts often have a diffuse, rather than
nodular, morphology and their signal characteristics are
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PIC TOV AKPWTNEIACHS UYIWV I0TWY, aMd oty TIapolod
mepimwon e&aipébnke katd to duvatdv peydAo TUrpa
NG PAAPNG pe otdxo kal TV Peiwon g SIdykwong.
Meyalltepo kivOuvo UTTOTPOTIHG €XOUV Ol EVIOTIICEIG
otnVv Tieploxr] kepahrig kal tpaxiou, oe avtiBeon pe Tig
evtomioelg otov Koppd kal ta dkpa (Piazza kar ouv.
2010). H umotpormm efval ouvibng, Adyw tng Ikavotntag
v NAT va enexteivovtar didxuta katd Prkog tng To-
pelag twv velpwv.

Agev €xouv avayvwplotel Tapdyovieg KivoUvou yia tv
avgnon twv NAT. MNMapdt o TomKdG TPaUPATIoAC,
OTwG otV TePfMmwor| pag, éxel mpotabel w¢ evapkt-
plog mapdyovtag, eival duokoho autd va a&lohoynBel
avtikelpevikd. Avtieta, o Tpaupatiopdg propel va ava-
Seikel pia mponyoupévwg un avuAnmty BAGRn (Korf,
1999).

>tnv mapouoa mepfmwon, eAjednoav dlo Eexwpiotd
miapackeudopata. To emmoArg dev avédei&e tn PAAPN.
Qotdoo, 10 ev Tw PdBel o TepieAdpPave Tppa Tou
KOOTAQitn PU epPAVICE Ta XAPAKTNPIOTIKG TTou €Becav
1 didyvwon. Q¢ ex toUutou, anodeikvigtal n onpaocia
Mg defypatog and toug ev Tw PdBel, rj akdpa kai and
HaKpooKoTIKG uyIelg 10ToUg, woTe va e§ac@alioBel n
Sidyvwon tou NAT. H éykaipn Sidyvwan tng PAGPNG ei-
val ouolwdng oe aobeveic pe NF, édnwg egioou ouoia-
OTIKOG eival 0 ouVEXAG eMavéAeyxog Twv PAaPwv ot el
Sikeupéva TUrpata, Wote va amokAeieTal n kakorong
eEaMayr| fj Touhdxiotov va diayiyvwoKetal Tp@Ipa.
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homogenous or heterogeneous, without targets (Lim et
al, 2005). This “target-free” pattern was more evident
on the present patient's MRI scan, indicating a more su-
perficial involvement only.

Surgery is the primary management for PNFs. They are
not radiosensitive and their slow growth rate diminishes
the effectiveness of chemotherapy (Piazza et al, 2010).
Biological treatments that target the molecular genetics
and role of cytokines may hold promise for the future
(Dave et al, 2008). The oral kinase inhibitor imatinib me-
sylate has shown some benefit in early pilot studies in re-
ducing the size of symptomatic PNFs (Arden-Holmes
and North, 2012). Selective conservative resection, for
benign tumours causing a functional or cosmetic impair-
ment, is recommended (Kapadia, 2001).

Patients with lesions in the head and neck, as opposed
to the trunk or extremities, have the greatest risk of re-
currence (Piazza et al, 2010). Recurrence is common,
due to the ability of PNFs to spread diffusely along the
course of the nerve. As acknowledged, PNFs can be dif-
ficult to remove in their entirety as this could lead to mu-
tilating healthy tissue damage, but as much as possible.
In the present case the lesion was excised and decom-
pressed to reduce the swelling.

No risk factors for growth of PNFs have been identified.
Although trauma, as in the present case, has been sug-
gested as an initiating factor, it is difficult to evaluate this
objectively. Instead, trauma may draw attention to a pre-
viously inconspicuous lesion (Korf, 1999).

In this case, two separate biopsy specimens were taken.
The superficial one showed no evidence of neural in-
volvement. However, the deep sample which included
part of the temporalis muscle, had features consistent
with PNF. Hence, this demonstrates the importance of
sampling the deeper muscle layer and/or macroscopically
normal tissue, rather than superficial tissue only, to pro-
vide the diagnosis of PNF. Prompt diagnosis of PNF is
essential in NF-patients, as well as constant monitoring
of the lesions in NF-clinics, in order to exclude malignant
transformation or at least enhance their early detection.
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AdapavuvoBlacTtiké ivwpa. MNMapouciacn mepimwong
kai Bifhioypagiki avackonnon

Xpiotiva SOYAIOY!, Avactacia AEAOYZIAOY?, louhia XATZHZTAMOY?, ddtiog TZEPMMOZ!

KAwvikrj 2Ztopaukric kai ['vaBompoowmkric Xeipoupyikic (AievBuvtric: Kabnyntic I latpod) kai Epyactipio Baoikav Emotnuav
(AreuBuvroia: Kabnyrtoia E. Kigpdkn), Obovuatpikrn 2xohr, EOviké kar Kamobiotpiakd [Navermotipio ABnvay

Ameloblastic Fibroma. A case report

and review of the literature

Xristina SOULIOU, Anastasia DELOUSIDOU, loulia CHATZISTAMOU, Fotios TZERMPOS

Department of Oral and Maxillofacial Surgery (Head: Professor |. latrou) and Laboratory of Basic Sciences (Head: Professor
E. Kitraki), Dental School, National and Kapodistrian University of Athens

MEPIAHWH: To adapavuvoBAiaotikéd ivwpa (Al) xapa-
Ktnpiotnke oa Eexwplot KAVIKY ovidtnta pe odovto-
yevr) mpoéheuon, and to 1946. H armoloyia tng PAABNG
riapapével adieukpiviotn kal Bewpeital aupileydpevo av
TIpETel va katatdooetal ota veomAdopata A ota auap-
Tpata. H PAAPn pmopel va Ppebdel tuxaia otnv aktivo-
ypapia kar ouvrbwg epgaviCetal wg pia HOVOKUoTIKA 1
TToAUKUOTIKY Sialyaon n orofa umopel va oxetiCetal pe
éykAeiota ddévua. H peyahitepn twv 20 gtwv nAikia Tou
aoBevr| étav eppaviotel n BAGPN, to peyalitepo twv 5
cm péyebdg NG, Ta aktvoypa@ikd uprjpata (aoaer
6pIa), ouvnyopoUv UTIEP TNG VEOTIAQOTIKAG QUONG TOU
Oykou. H ohikry agpaipeon tng BAGPNG armotelel Ty Oe-
PATTEVTIKY QVTIPETWTION EVW AVAPEPETAl augnuévn moa-
VATNTA UTTOTPOTIAG. 2KOTIOG TNG epyaciag efvar n mapou-
olaon piag mepimwong adapavtvoBAaotikoU IV)pATog
oe Kopitol nAikiag 12 etwv, Tmou Tapaméugdnke yia
aoupmmwpatikr didykwon e kdtw yvdbou. Ogpareu-
KA n PAAPN apaipébnke Xelpoupyikd oto oUVOAS TNG
kai n 1otohoyikr didyvwon empPePaiwoe Al. Tpia xpdvia
petd n aobeviig dev epgaviCer onpeia UMOTPOTTAG.

AEZEIX KAEIAIA: ASapavtivoPiactikd vwpua, odovtoye-
VG ByKOG, yvabog,

SUMMARY: Ameloblastic fibroma (AF) has been charac-
terized as a separate clinical entity of odontogenic origin
since 1946. The etiology of the lesion remains unknown
and a debate arises among scientists as to whether it
should be considered as a neoplasm or a hamartoma.
AF can be found accidentally during imaging; it usually
represents a unilocular or multilocular radiolucency that
may or may not be related to unerupted teeth. The ap-
pearance in patients aged over 20 years old, the size of
more than 5cm of the lesion as well as the scalloped ra-
diographic borders support the notion for the neoplastic
nature of the tumor. Surgical excision is the treatment
of choice, while an increased recurrence rate has been
reported. A case of an ameloblastic fibroma ina |2 years
old girl, referred for a painless mandibular swelling, is re-
ported in the present study. Total excision of the lesion
was performed and the histological diagnosis was com-
patible with AF. There are no signs of recurrence 3 years
post-operatively.

KEY WORDS: Ameloblatic fibroma, odontogenic tumor,
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EIZAIQrH

To adapavuvoBiaotikd vwpa (Al), dmwg opiletar and
tov [Maykdopio Opyavioud Yyeiag, eivar évag omdviog
Oykog odovtoyevolg Tipoéheuong pe emBnAiakd Kkai
eEWPECEYXUPATIKE VEOTIAQOTIKA XAPAKTNPIOTIKG, XWPIG
oxnuatcpd okAnpwv 1otwv (Lysell kar Sund, 1978).
Mpwta mepiypdenke and tov Kruse to 1891 evey katn-
yoplomoi|Onke oav Eexwploti ovidinta apydtepa
(Thoma kar Goldman, 1946).

To adapavuvoBAactiké ivwpa oxnuatiCetal Katd v -
Bpuoroyikr) Siadikaoia tng odovtoyéveong kai eivar eu-
PEWC TIapadextd Ot to pev emBAAio Mpogpxetal amd To
TIPWTOYEVEG Opyavo NG adapaviivng eve) To OTPWHA
NG PAGPNG amd v odovukr OnAR. levikdtepa, 1o eEw-
peogyxupa tng odovtikig BnAig kai to dpyavo tng ada-
pavtivng poidlouv va aMnAemdpoulv o TTOManAd eri-
meda katd v diadikacia tng odovtoyéveang (Sciubba
kai ouv. 2001). Mapd to 6t n armonaboyéveia tou ada-
pavtivoBAactikoU vopatog mapapével adlieukpiviotn, o
Oykog poldlel va dnuioupyeftal Adyw TG UMTEPHETENG
avdrmmuéng tou odovtoyevoug emBnAiou kai tng Bacikrig
HEMBPAVNG XwpIG TO OXNPATIoPd okAPwY 10TV (Sci-
ubba kai ouv. 2001).

H @uon tou Al amotehel apgireydpevo CATnUa Kal PExpl
Tpoo@dtwe oulnteital av amotelel aAnbry veomAaoTikr
BAGPN A oddviwua apxikoly otadiou avdmuéng, to
omoio Bewpeftal and toug MePIoOSTEPOUG KAIVIKOUG WG
apdptwpa (Kolomvos kar ouv. 2012). H Siagpopikr did-
yvwon Twv dUo oviotitwv BaciCetar kupiwg otnv nAikia
Tou aoBevoug kabwg avagépetar du acbevelq peyali-
tepol Twv 20-22 etwv eival mBavdtepo va mapouoid-
OOV TN VEOTIAQOHATIKY Hop®r TNG PAAPRNG He uPnAd TTo-
oo0td unotporig (Buchner kai Vered, 2013). Qotdoo
éxel emiong meplypagel avdmuén veonmhaopatikwy Al ka
o€ vedTePEG NAIKIEG, eMopévmg amartouveal Kal AMeG e-
AEteg TpoKeIgévou va SIEUKPIVIOTE! N @Uon g aloi-
wong (Buchner kai Vered, 2013).

H BA&PN ouvriBuwg éxel kahoriBn BloAoyikr) cupmepipopd,
av Kal KAIVIKEG HEAETEG avagépouy agloonpeiwto TToco-
0T UMoTPoTAG (33,3%) Tou (0wG va ogeiletal og ateh
xelpoupyikr ektopr TG PAGPNG (Munde kai cuv. 2014).
KakoriBeig poppég Al éxouv avagepbel, kupiwg oe Tepl-
mwoelg moManhwv unotporwv (Ravikumar, 201 3).
>tnv mapouoa epyacia mapouoiddetar epimwon ada-
pavTivoBAaoTIKoU IVWPATOG TG KATw yvdBou og Kopftol
12 etddv, pe e1dikr] avapopd ota I0TOAOYIKA XaPaKTnPI-
OTKd.

MEPITPA®H MEPINTQXHZ

Kopftol 12 etwv mapamépgbnke oto TUApa 2TOPaTKAG
kar vaBompoowmikric Xeipoupyikig yia a&loAdynon
HIAC AOUNTTTWHATIKAG SIdYKwong tng aplotepnq oTTi-
o6iag mepIoxng NG katw yvdBou Kkar Tautdxpovn kabu-
OTEPNON OtnV avatoAr] Tou de€lou kdtw yoppiou. To ia-
TPIKS I0TOPIKO TNG aoBevolq fitav eAelBepo kal dev Bpi-

Youhiou X. kai auv./Souliou X. et al.

INTRODUCTION

Ameloblastic Fibroma (AF), as defined by the World
Health Organization, is a rare tumor of odontogenic ori-
gin with both epithelial and ectomesenchymal neoplastic
components, without hard tissue formation (Lysell and
Sund, 1978, Kramer et al. 1992). It was first described by
Kruse in 1891 and was later classified as a separate entity
(Thoma and Goldman, 1946).

Ameloblastic fibroma is formed during the embryological
process of ontogenesis. It is believed that the epithelium
originates from the primitive enamel organ, whereas the
dental papilla gives rise to the stroma of the lesion. Gen-
erally, the ectomesenchym of the dental papilla and the
enamel organ seem to interact in various levels through-
out the whole odontogenesis process (Sciubba et al.
2001). The etiopathogenesis of ameloblastic fibroma re-
mains still unclear. Nevertheless the tumor seems to arise
during odontogenesis due to excessive augmentation of
dental epithelium and the basal lamina without hard tis-
sue formation (Sciubba et al. 2001).

The nature of AF has been an issue of controversy
among scientists and is still under debate as to whether
it is a true neoplastic lesion or an early stage of the de-
velopment of an odontoma i.e. a hamartomatous lesion
(Kolomvos et al. 2012). The differential diagnosis of the
two entities is mainly based on the age of the patient; It
is referred that patients older than 20- 22 years old, are
more likely to present neoplastic characteristics of the
lesion with high recurrence rate (Buchner kai Vered,
2013). The presence though of neoplastic AF in younger
patients has also been described, so additional studies
are required in order to clarify the nature of the lesion
(Buchner and Vered, 2013).

The lesion usually has a benign biological behavior al-
though an essential rate of recurrence (33.3%) has been
reported in clinical studies, which is most probably due
to incomplete surgical excision of the lesion (Munde et
al. 2014). Malignant types of the lesion have been re-
ported, especially in cases with frequent recurrences
(Ravikumar, 2013).

In the present study we report a case of ameloblastic fi-
broma in the mandible of a 12 years old girl, with special
reference to its histological characteristics.

CASE REPORT

A 12 years old female patient was referred to the Oral
and Maxillofacial Surgery Clinic for examination of a pain-
less swelling in the posterior area of the left mandibular
side. An eruption delay of the left mandibular second
molar was also noticed. Patient's medical history was un-
remarkable and she was not receiving any medication
systematically. Upon clinical examination, a painless
swelling was observed in the buccal side of the mandible.
The overlying mucosa appeared whitish in color and soft
in consistency. Further oral examination did not show
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okdtav und omoladAmote QappakeuTikr aywyr). Katd v
KAVIKY e&€taon, evbootopatikd utijpxe avwduvn Sidy-
KwOoN TTAPEIakd otnv apiotepr] omiobia mepIoxr] TG KATw
yvaBou. O umepkeipevog PAevvoydvog ftav Aeukwidg
Kkal gahakdg oty uen. H mepartépw evdootopatikr| e&¢-
taon dev £dei€e kdmolo dMo maboloyikd evpnua Kkai
Sev avapépbnke omoiadrimote veupohoyikr| diatapaxr
oTnV Katavorj Tou clotoixou yevelakou veupou. H e&w-
otopatikr] e&€taon ritav xwpig maboloyikd eupripata kai
Sev urmjpxe AeppadevordBeia. 2Tnv Tavopapikr) akTivo-
ypapia utmpxe pia aoaerg aktvodialyaon oe emagn
HE TN HUAN Tou SeUTéPOU poVipou yopgiou, n oroia Te-
pleAduPBave Kkai o oméppa tou apiotepol KATw CwePo-
viotpa (Eik. 1). Aev urfjpxav armoppo@roeig Twv pIguv
TwV OxeTCopévwy pe TV PAGBN dovtiwv. 2tV odovtia-
TPIKA UTTOAOYIOTIKY aktivoypaegia n BAGPn ameikovi¢dtav
WG TIOAUXwpN Pe oagry épid Ot OTeVr] OXEQN HE TO
oTéppa Tou kdtw apiotepol Tpitou yougiou, o omoiog
nipdPaie evtdg TG PAGPNG. H aMoiwon eixe mpokaléael
€KTTTu€n Tou TIapelakoU Kal Tou YAwoaIkoU TTETAAOU NG
Kdtw yvdbou Kkai rjtav og emagr pe 1o oUOTOIXO KATW
@atviakd veupo (Eik. 2). Amopaciotnke n xelpoupyIkn
Slepelivnon Kkar agaipeon g PAARNG evdootopatikd.
Ymié vevikr) avaioBnoia, €yive avamétaon PAevvoyovorte-
PIOOTIKOU KPNUVOU OAIKOU TIGXOUG OTnV TIAPEIaKT| TIAEU-
pd TG PAAPNG kai mpaypatomoiBnke oAikr agaipeon
NG, HE OUVAPAIPEDT TWV TTAPAKEIUEVWY TIPWTOU Kal Sel-
TEPOU YORPIWV Kal TOU OTTEEPHATOC TOU TPITOU You@iou.
AkolouBnoe and&eon twv xelpoupyikwv opiwv (Eik. 3).
‘Eyive ouppagr pe amoppogrioipo pdupa 3-0 Vicryl kai
TO TTAPAOCKEUAo A OTANONKE yia IoToAoyIKr| e&€taon. Xo-
pnynonke avupPiwon (apo&ukiMivn 500 mg kabe 8 wpeg
yia 5 nuépeg per os) kabwg kar avaiynukry aywyr). H pe-
TEYXEIPNTIKY TTOPEId ATav OPaAn.

Ta 1otohoyikd euprjpata rtav oupBatd pe Adapavtivo-
BAaotiké ‘Ivwpa. Mikpookortrikg, n BAGPn amoteholviav
amnd xopdEc kal vnoideg kuttdpwv odovtoyevoug emon-
Nou xwpig ouoiBdn Pwtkr dpactnEIdtnta, opyavw-
péva tuxaia oe xahapd uaoeidr] cuvOETIKS 10TO, HiIpoU-
HEVA TO OTPWHA TNG TTpwToyevoUg 0dovTikrg OnAig. O
xopdéq oxnuatiCovrav amnd SIMAEG 1 TPIMTAEG OEIPEG KU-
Boeidwv kuttdpwy, dpola pe emOnAiakd umoAeiypata
odovtikrig Taviag. Ta mpoavagepBévta vnoidia eppdvi-
Cav TepIpepIKd KUANVOPIKE KUTTtapa Tou mpodopoialav
e To dpyavo TG adapaviivng, v OTo KEVIPO TOUG Ep-
@avi¢dtav xahapd diatetaypévo atpaktoeldEg emonhio
TAUTOONHO HE TO AOTEPOEISEG SIKTUO. 2NpeiwBnKayv emi-
oNG apaiég evaoPeotivoeig oto atpwpa. H BAAPRN mepl-
BdMovtav amd Aemtr kdPa KaAd opyavwpévou ouvoe-
TKkoU 1otoU (Eik. 4, 5).

H aoBevrig mapakoroubeital taktikd kai tpia xpdvia pe-
T4 v emépPacn dev €xel TAPOUCIAOTES UTTOTPOTTH.

2YZHTHZH

Ta avagepdpeva oty PiBNoypagpia adapavtvoBiact-
k& vopata efvar apketd. H ouxvdtntd toug peta&l twv

Toépog 16, No |,2015/Vol 16, No 1, 2015

Eix. 1. Mavopaypikr ameikévion g BAARNG.
Fig. 1. Panoramic radiograph of the lesion.

Eik. 2. CBCT
areikévion g
AGBNG.

Fig. 2. CBCT
picture of the
lesion.

any other pathologic findings. There was no lym-
phadenopathy and the extraoral examination was unre-
markable. The panoramic x-ray revealed an unclear ra-
diolucency neighboring the crown of the permanent sec-
ond molar and including the bud of the left lower wis-
dom tooth as well (Fig. 1). A Dental Computerized To-
mography was asked for further examination. The lesion
was revealed as a well-defined multilocular area in asso-
ciation with the lower left third molar bud as it was ap-
parent within the lesion. The lesion caused expansion of
the buccal and lingual cortical mandibular plates and it
was close to the left inferior alveolar nerve (Fig. 2). Based
on the above radiographical findings a surgical intraoral
exploration of the lesion was decided.

Under general anesthesia, a full thickness mucoperiosteal

Eik. 3. Aleyxeipnikr] eikéva petd v amopdkpuvon g BAAPNG.
Fig. 3. Intraoperative image after the lesion removal.
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Eix. 4. lotohoyixkd euprjpuata Tou dykou TTou TTapousidlouy xopdeég
odovtoyevolg emBnAiou og xahapd uahoeidr ouvOeTIKS 10TO.

Fig. 4. Histological findings of the tumor picturing cords of
odontogenic epithelium in a loose hyalizined stroma.

odovtoyevav Oykwv eivar 1,5-4,5 % (Buchner kar Vered,
2013). >tov lNMivaka | anapiBpolvtar éoa éxouv dnpo-
oleutel v mepiodo 2000-201 |. Aev umdpxel ouykekpl-
pEvN NAIKia epgdviong kal Propel va epgaviotolv and
veoyvd 7 eBoopddwv €wg evihikeg 62 etwv (Kulkami kai
ouv. 2013). H mpotipnon @ulou moikiAel avdpeoa otig
pEAETeG amd pn onpavukr éwg 4,4:3 rj kai 2:1 avahoyia
avdpwv —yuvaikav. H ouxvdtepn B€on evidmong eivai
n kdtw yvdbog oe mooootd 85- 90% (Sciubba kar ouv.
2001) pe upnAr mpoTtipnon otnv TepIoxr] TwV YOU®iwy,
kGt mou emPePaiwvetar kar and tn mapouod TePwon,
evw N eppdvion g PAGPNG otnv dvw yvdbo eival omdvia
(Pitak-Amnop kar cuv. 2009).

To Al propei va aveupeBel o Tuxaia aktivoypagikr e€€-
TAON XWPIG Va epPaviCel KAVIKEG EKONAWOEIG OE TIOOOOTO
Tiou ToikiAel amé 12-23,3%. IMNepioadtepeg amd TG HICEG
TIEQITIWOEIG amoteholv apyd au&avdpeveg SIOYKWOEIG
ouvRBwG XWPIC CUPITWATA, v ondvia UMopel va ou-
vodelovtal and névo r Ama euaiobnoia oty YPnAdenon
(Pitak-Armnop kar ouv. 2009, Buchner kai Vered, 2013).
H akuvoypagikr| ameikdvion Tou dykou Propel va armo-
KaAUWel JovoKUoTIKA 1) TIOAUKUTTIKY aAMofwon Tou k-
miooel Ta METaAd e yvdBou kal ouvrBwg xapaktnpi-
Cetar amd oapws mepiveypappéva opia (Kulkami kar ouv.
2013). 2 omdvieg TEPIMTWOEIG Ta OpIa Propel va eivai
aoagr kar va cuvutidpxel anoppdenon piCwv (Buchner
kal Vered, 2013). e 75% twv mepmmwoewv n alMoiwon
ouvoudletal e éykheiota ddvTia kal TAPATEPTEl O
odovrtoyevr| kiotn. H diagopikr Sidyvwon mepihapBdvel
miaboloyikég kataotdoeig Onwe To adapavivoPAdoTw-
ja, To 0doVTOYEVEG PUEWHA, TNV 0OOVTOYEVT KEPATIVO-
KUOTN, TO KEVIPIKO YIYAVIOKUTIAPIKG KOKKiwUa Kar Ty
iotiokUTtworn). Emmpdobeta, to Al xpeidletal va diago-
podiayvwotel amd tov evaoBectiolpevo emOnAiakd
odovroyevr dyko (dyko tou Pindborg) kai tv evaofe-
otioupevn odovtoyevr kiotn (kvotn tou Gorlin), to
oddvtwua kai tov odovrovyevr) adevouatoeidr Oyko.
lotohoyikd to Al avriker otnv i6ia opdda dykwv pe To

Youhiou X. kai auv./Souliou X. et al.

Nivakag 1

Ta avagepdueva otny BIBAoYpadia adauavtivoRAACTIKA IVOUATA

v Tiepiodo 2000-2011

a/a | Zuyypageig LI

1 Jindal kat Bhola, 2011 Appev

2 | Isobe kat ouv. 2011 MA

3 | Grecchikalouv. 2011 MA

4 | Costa kat ouv. 2011 Appev

5 | Pitak-Arnnop kai ouv.2009 Appev

6 | BuyukakyUz kat ouv. 2009 Appev

7 | Nelson kat Folk 2009 Appev

8 | Vasconcelos kat ouv. 2009 Appev

9 | Anesikal ouv. 2008 OnAu

10 | Dimitrakopoulos kat cuv. 2008 Oniu

11 | Gyulai-Gaal kat ouv. 2008 Appev

12 | Williams kat ouv. 2007 Appev

13 | Lautner kat ouv. 2006 MA

14 | Kobayashi kal ouv. 2005 Appev

15 | Chen kat ouv. 2005 6 e hea
5 Appeveq

16 | Chindia kat ouv. 2005 4 Grihea
4 Appeveq

17 | Pereira kai ouv. 2004 Appev

18 | Martin Granizo kat cuv. 2003 Appev

19 | Kumar kat ouv. 2003 OnAu

20 | Baughman kat cuv. 2003 MA

21 | Kim kat Jang 2002 Oniu

22 | Garcia-Pola Vallejo kat ouv. 2001 Appev

23 | McGuinness kat ouv. 2001 OnAu

24 | Mohapatra kai ouv. 2000 OnAu

25 | TlMapovoa neplmtwon, 2015 OnAu

MA: Mn dlab€olpo

flap was elevated on the buccal side of the lesion and
total excision of the lesion was performed, along with
curettage of the surgical borders. The adjacent teeth, first
and second molars and the bud of the lower left third
molar were removed as well (Fig. 3). The surgical area
was sutured with 3-0 vicryl absorbable stitches and the
specimen was sent for histological examination. Postop-
erative medications antibiotics (amoxicillin 500 mg) and
analgesic treatment were prescribed. The postoperative
period was uneventful.

Histopathological findings were compatible with Ame-
loblastic fibroma. Microscopically, the lesion consisted of
cords and islands of odontogenic epithelium with no ob-
vious mitotic activity arranged randomly in a loose hyal-
izined stroma resembling the stroma in the primitive den-
tal papilla. The cords formed a double or a triple layer of
cuboidal cells, resembling the dental lamina. The above
mentioned islands had a peripheral rim of columnar cells
resembling the inner enamel epithelium while in the cen-
ter of the island there was a loosely arranged spindle-
shaped epithelium identical to stellate reticulum. Sparse
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Table 1

AbapavuvoPAactiké ivwpa/Ameloblastic Fibroma

Ameloblastic Fibroma cases reported in the literature

the period 2000-2011

No Author Gender Age (years)
1 Jindal and Bhola, 2011 Male 6
2 | Isobe et al. 2011 NP NP
3 | Grecchietal 2011 NP NP
4 | Costaetal 2011 Male 8
5 Pitak-Armnop et al. 2009 Male 16
6 | Buyukakytz et al. 2009 Male 10
7 Nelson and Folk, 2009 Male 18
8 | Vasconcelos et al. 2009 Male 45
9 | Anesietal. 2008 Female 6
10 | Dimitrakopoulos et al. 2008 Female 13
11 | Gyulai-Gaal et al. 2008 Male 7
12 | Williams et al. 2007 Male 38
13 | Lautner et al. 2006 NP NP
14 | Kobayashi et al. 2005 Male 26
15 | Chen etal. 2005 6 Female 6-44
5 Male
16 | Chinddia et al. 2005  Male 10-22
4 Female
17 | Pereira et al. 2004 Male 1
18 | Martin Granizo et al. 2003 Male 8
19 | Kumar et al. 2003 Female 5
20 | Baughman et al. 2003 NP NP
21 | Kim and Jang, 2002 Female 3
22 | Garcia-Pola Vallejo et al. 2001 Male 6
23 | McGuinness et al. 2001 Female 9
24 | Mohapatra et al. 2000 Female 15
25 | Present case, 2015 Female 12

NP: Evidence not provided

adapavivoPAactikd ivoodovtivwpa kal To adapavtivo-
BAaOTIKS IVOOSSVTWHA, HE KOIVEG IOTONOYIKEG KATAPBOAEG
dedopévou 6T amoteholviar and embnNiakd Kar pecey-
XUPATIKA TTPogPXOHEVOUG 000VTOoyeVE(S IoToug (KoASp-
Bog kai ouv. 2012). O1 Canh kai Blum (1952) mpdtevav
N «Bewpia wpipavongy, yia v maboyéveia tou Al, katd
Vv omofa to Al eivar pia aMoiwon mou otadiakd wpl-
pdCer kal TENKOG dnpioupyeitar oddviwpa. Qotdoo, n
avaokommnon g BiANoypagiag og Al umd mapakorou-
Bnon kai diayvwopéva petd Ty nAikia twv 20 etwv, dev
€0ei€e otddia mepartépw diagoporoinong oe okAnpoug
odovtikoUg Iotolq. EmmAéoy, umotpomd{ouces HOp®ES
Tou Al Sev €xouv 0dnyrioEl OE TTIO TIPOXWPENHEVOUG UTTO-
Tnoug, énwe to adapavtivoBAaotiké vooddvtwpa.

O Trodahl (1972) katéAn&e oto oupmépaopa ot undp-
xouv dUo TIapaMayég tou Al mou poipdlovtal rapdpoia
1oToAoVIKd xXapaktneiotikd. To mpwto efival to aAnBég
VEOTIAQOHA KAl TO dMo elval éva pwipou otadiou 0ddv-
Twpa. Mia onpavikr) TapdueTPOG TIPOKEINEVOU Va Yivel
Sidkpion petatu twv dlo tinwy tou Al efvar n nAikia Tou
acBevoug, pe ta kool xpdvia va amnoteholV KPloIo
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calcifications in the stroma were also noted. The lesion
was surrounded by thin capsule of well-organized con-
nective tissue (Fig. 4, 5).

The patient remains under follow-up and three years
after the surgery no recurrence has been reported.

DISCUSSION

A quite large number of ameloblastic fibroma cases have
been reported; Its incidence among odontogenic tumors
is 1.5-4.5% (Buchner and Vered, 2013). Ameloblastic fi-
broma cases reported the period 2000 — 201 | appear
In Table I. No association with age is observed and AF
can appear from infants of 7 weeks old to elders of 62
years old (Kulkarni et al. 2013). Gender predilection
varies among different studies from non-significant to a
male: female ratio of 2:1 up to 4.4:3. The most common
area of appearance of the entity is the mandible in 85-
90% of the cases (Sciubba et al. 2001) with a high pref-
erence in the posterior molar region, which is confirmed
from the present case as well. The occurrence of the le-
sion in the maxilla is rare (Pitak-Arnnop et al. 2009).
AF is a lesion that can be found accidentally on the rou-
tine radiographical examination without any clinical man-
ifestations in a rate that varies among studies from 12-
23.3%. More than half of the cases are slowly growing
masses usually without symptoms, while in rare cases
they can be accompanied with pain or tenderness in pal-
pation (Pitak-Arnnop et al. 2009, Buchner and Vered,
2013).

Radiographic examination of the tumor may reveal a
unilocular or multilocular lesion that expands the cortical
plates of the mandible and it is usually characterized by
well circumscribed borders (Kulkarni et al. 2013). In rare
cases the borders may be scalloped and root resorption
may be present (Buchner and Vered, 2013). In 75% of
the cases the lesion is associated with impacted teeth
and can resemble radiographically a dentigerous cyst. Dif-
ferential diagnosis includes various lesions such as
ameloblastoma, odontogenic myxoma, odontogenic ke-
tarocyst, central granular cell tumor and histiocytosis. Fur-
thermore, the AF should be distinguished from the ep-
ithelial calcifying odontogenic tumor (Pindborg’s tumor)
and the odontogenic calcifying cyst (Gorlin’s cyst), odon-
toma, and odontogenic adenomatoid tumor.
Histologically AF belongs to a group of tumors, which in-
cludes ameloblastic fibrodentinoma and ameloblastic fi-
broodontoma, with common histological components
both epithelial and mesenchymal deriving from odonto-
genic tissues (Kolomvos et al. 2012). Canh and Blum
(1952) have suggested the “maturation theory", for the
pathogenesis of AF and they proposed that it is a lesion
that will eventually mature and overtime result in an
odontoma. However, literature review among follow-
ups of AF diagnosed after the age of 20 years, showed
no stages of further differentiation into hard dental tis-
sues. Additionally, recurrent forms of AF have not re-
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oplo, KTl TIou uroatnpiCetal kar and mo mPdoEatn Je-
Aétn twv Reichart kai Philipsen (2004). Otav n BAdPn ei-
val peyahUtepn amd Scm, ouvrBwg xapaktnpiCetal amnd
Taxeia avdrmuén. EEGMou ta aoagr dpia g PAABNS
OTNV akTivoypaeia Kai n amoppdenon twv pIlwy Twv
oUoToIXWV SoVTIWY UTTOPEl va uttodeikvUel TV VEOTIAC-
opatkr euon g PAAPnG. Eva dMo xapaktnpiotikd mou
urtootnpiCel T Mapandvw undbeon eivai n ouxvry ava-
popd unotporwv (Chen kar ouv 2005).

O Trodhal (1972) avépepe unotporég oe 10 and TG 24
TIEQITTIWOEIG TTOU £XOUV CUNTTEPIANGBET 0T PeAéTn Toug
(Trepimou 42%). Aev unidpxouv UTTOTPOTIEG Ot Kapia amd
Tc |5 meprmmwoeig mou avaeépbnkav amd toug Regezi
kai ouv. (1978). O1 Zallen kar ouv. (1982), katéAn&av og
éva moooaotd umnotporrg | 8,3%. Emmiéov oe opiopéveg
TIEPITTTWOEIG PTTOpPEl va onpelwBel petdMagn tou Al og
abapavuvopAiactikd  ivoodpkwpa (Kousar kar ouv.
2009). 2tnv mo mpdogatn peiétn, oi Chen kar ouv.
(2007), Berikav 14 amd 41 umotpomdlovta Al va petai-
ANooovtal og kakor|feig dykoug. EmmAéoy, ol Buchner
kai Vered (2013) avépepav mooootd umotporig |6,3%,
Kal 6,4% mooootd kakoriBoug eEaMayrc.

Aedopgévou Ot n umotporr | n kakorndng egailayn
amotehel pia mBavr eEENEN via o Al , 18iwg o Taxéwg
eEeNoodpeves BAGPeg pe aoaor) Opia, n eupeia ektopr
NG PAGPNG eivar n Bepareia ekhoyrc. 2e HIKPEG POvO-
XWPES PAGPEG N ouvtnenuKr eKTopr| TTAPAPEVeEl KATtaA-
AnAn Bepareutikr Aion kabwg autég tefvouv va akoAou-
Bouv kaAr| Biohoyikr) cupTTEPIPOPJ, YEYOVAE TTOU I0XUEl
Kal otV TIePImwaon Tou Tapoucidletal kar Omwg @aive-
Tal kal and T Peteyxelpnuikr g mopeia. [Nap 'dAa autd
N TAKTIKY pakpoxpdvia mapakohouBnon tng acbevoug
efval mavta anapaft.
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BAaotokuttapa tou odovtikou moAgou
MOViHWV G0OVTIWV Kal OOTIKA avaygvvnon

Apaiia KAMAPOY!, Arjpog KAAYBAZ?, Eubupia KITPAKH?

Amé 1o Epyaotipio Baoikay latpofiotoyikev Emotnuay, Tuipa Odovuatpikic, EBviké kar Karobiotpiaké [Navemotriuio ABnvav.

(AieuBivtpia: Kabnyrteia E. Krgpdkn)

Dental pulp stem cells and bone regeneration

Amalia KAPAROU, Dimos KALYVAS, Efthymia KITRAKI

Laboratory of Basic Biomedical Sciences, School of Dentistry, National and Kapodistrian University of Athens, Greece.

(Head: Professor E. Kitraki)

MEPIAHWH: O odovtikdg mohpdg eival évag 10tog pe-
OEYXUNATIKAG TIPOEAEUONG KAl EUTTEPIEXE! PAAOTIKG KUT-
Tapa mMpoepxOpeva amnd Ny Kpaviakr Joipa tng veupl-
KrG akpoAogiac. Ta BAactikd autd KUttapd TTou KaAoUv-
Tal ‘PWAEEC, aveupiokovtal o€ EISIKEG QVATOUIKEG BETEIg
Tou 06oVTIKOU TTOAPOU, e EVIATTION KUPIWG OTIG TIEpIay-
YEIOKEG TIEPIOXEG. Ta odovtikd oA BAacTikd kUtta-
pa (dental pulp stem cells, DPSCs) eival khwvoyevr, ta-
x€wG TToMarAaoialdpeva kittapa kar dvavrar va dia-
oporoinBouv mpog Sidpopoug Kuttapikoug tumouc. H
kUpia Aertoupyia Ttoug elval n mapaywyr| tetaptota-
youg/emavopBwtikrg odovtivng Petd and Tpaupatiold
NG PUANG Tou Sovtiod. EmmAéov, ta DPSCs duvavtal va
SiapoporoinBouv in vitro og KUttapa Tou Poldlouy e
00TeOPAdOTEG Kal TIapdyouy e§wkuttdpla BepéNia ouoia
Kal TIPWTOYEVH) O0TITN 10TS, VW TIAPAYOUV WPIHO ETTAPKWG
ayyeloUpevo ootd, dTav eUpUTeUOVIAl in Vivo G avooo-
KkateotaApévouq emipues. Ta euprjpata and v in vivo
epappoyr) twv DPSCs o€ Teipapatikd HOVIEAG OOTIKWY
eMelppdtwy eival oapws evBappuvtikd kai tovidouv Ty
avdykn TEPATEPW HEAETNG yia Ty aglohdynon kar avd-
uEn MpwtokOMwV Bepareutikic EQapPoyng Twv KUT-
TdpwV QUTWV otV TiPoaywyr TG OOTIKAG avayéwnong.

AEZEIX KAEIAIA: odovtikdg mohpdc, PAaotikd kittapa,
00TIKG EMEINPA, OOTIKY avaygéwwnon.

SUMMARY: Dental pulp, a soft tissue of mesenchymal
origin, contains stem cells derived from cranial neural
crest cells. Dental pulp stem cells (DPSCs) reside into
special anatomic locations of dental pulp, the so called
“niches”. Stem cell niches are located predominately, but
not exclusively, in the perivascular regions of the pulpal
cavity. DPSCs exhibit clonogenic and high proliferative
activity and are capable of differentiating into several cell
types. The main function of these cells is the production
of tertiary/reparative dentine following trauma or caries
of dental crown. Previous studies have shown that
DPSCs can differentiate into osteoblast-like cells that se-
crete abundant extracellular matrix and can build a
woven bone in vitro. Moreover, DPSCs are capable of
forming a complete and well-vascularised lamellar bone
after grafting ectopically into immunocompromised rats.
The in vivo transplantation of DPSCs into critical-sized
bone defects in animal models has been shown to pro-
mote and/or accelerate bone regeneration. These results
are clearly encouraging and stress the need of further re-
search for the potential clinical use of DPSCs in bone tis-
sue engineering.

KEY WORDS: dental pulp, stem cells, bone defect, bone
regeneration.
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EIZAIQrH

Ta BAaotikd kittapa &' opiopoy €xouv TNV IKavaTnTa
NG auto-avavéwong Kai duvavtal va diagoporoinbolv
TIPOG TTOMEG SIaQOPETIKEG KUTTAPIKEG kateuBuvaels. la
TO OKOTIO AUTO, Td PAACTOKUTIAPA UTIOKEIVTAl O AOU-
HETPN KUTTapIkr) Siaipecn TTou oUVeNdyeTal Ty TTapayw-
yn evég Buyatpikou kuttdpou, To ormoio iapapével adia-
poporonto (moAuduvapo) kar evég BuyatpikoU kuttd-
pou, Tou duvatal va diapoporioinBel TPoG SIAPOPETIKES
kateuBuvoeig (Morrison kai ouv. 1997, Parker kar ouv.
2004). Me Bdon to duvapikd diagoporoinong Toug, Ta
BAaotokUttapa tagivopouvtal oe ohoduvapa, moAudU-
Vapa Kal PePIKOG moAudlvapa kittapa. Oloduvapa
BAaotikd kittapa eival ekeiva mou dtav epgputeuboly
otn pATea evédg (wvtavou opyaviopgou Pmopolv va on-
pioupyrioouy évav oAdkAnpo opyaviopd. Q¢ ohodivapa
Bewpoulvtar pévo ta kittapa twv MPWIwyv SIdIPEcEwY
Tou Quywtn. Ta moAudlvapa kittapa propouv va ma-
pdyouv oToIodrOTE KUTTAPO ToU 0pyaviopoU, MG Sev
pmopouv va dwoouv yévean otoug eEw-gPpuIkouq
10ToUG, éTwg elval o MAakouvtag. 2Tnv Katnyopia autr
avrikouwv Ta epPpuikd Bractokittapa (embryonic stem
cells, ES cells) mou AapBdvovtal and v éow KUTTapIkr
pdda Tou TpwIpou epBpuou, KaBWE Kal Ta OWHATIKA KUT-
Tapa pe emayopevn mohuduvapia (induced pluripotent
stem cells, iPS cells). Ta BAactokittapa twv evAAiKwy
10TV (adult stem cells, AS cells) amd tnyv dMn, efvar pe-
PIKWG TToAUdUVapa kabwg TMapéxouv PIKPATEPO €UPOG
Siapoporoinuévwy KUTIapIkov eanvotinwy (Leeb kai
ouv. 2010).

Ta epyPpuikd Practokitapa diabétouv mohuduvapia al-
A kar uPnAé duvapikd dnpioupyiag tepatwpdtwy. O
KAIVIKEG TOUG £QAPHOYEG OWC efval OTIAVIEG KAl AU@IAE-
YOHEVEG EMEION N XProN Toug eveipel vouikd kar ndika
(nuata. Ta iPS kittapa eivar évag véog timog emayo-
pevwy BAacTtikev kuttdpwy. H pébodoc tng emaywyng
Toug TepIAapBdvel Tov emava-mpoyPAPPaTIoNd CwHAT-
KOV KUTtdpwv o€ TToAudUvapa KUTtapd PEOW TG EKppd-
onG Twv Petaypagikav mapaydviwy Oct-4, Sox2, c-Myc
kar Kif4 (Takahashi kar ouv. 2006). Ta iPS kittapa ma-
poucIdlouv opoIdTNTES Pe Ta epPpuikd PAactokyttapa
1400 0TV HOPQOAOYIa Kal TNV IKavaTnTa ToAamAaacia-
opoU kai diagoporoinong, 00 Kal otn yovidIakr] k-
opaon (Amabile kai Meissner, 2010). H peydAn mpd-
080G otnV €peuva yid Ta PAactokitiapa and avampo-
YPAUUATIONS TWV CWHATIKOV KUTTAPWY, avapéverdl va
odnyroel ato PEMOV Kal o€ KAIVIKEG TOUG EQAPHOYEC.
Ta PAaotokittapa twv evnAikwv I0TWV aveupiokovtal
OTOUC TIEPICOOTEPOUG SIAPOPOTIOINKEVOUG 10TOUG KAl
Opyava Tou opyaviopoU Kal EXOUV CUYKEVIPWOEI TO V-
Slaépov NG MOTNHOVIKAG KOIVOTNTAG AOYw NG IKA-
vOTNTAg Toug va mapéxouy diapopotoinuéva kuttapd,
TIEPAV ToU 10ToU TTPOEAEUOHG TOUG, HETA amd KatdMnAa
epebiopata in vitro (Leeb kar ouv. 2010). Or avayevwnu-
KEG 1ID16TNTEG TwV evAAKwY BAacTokuTIdpwy, OTwg eival
Kal Ta BAaoTIKG KUTTapa PECEYXUPATIKAG TTOOEAEUCNG

Kartapou A. kar ouv./Kaparou A. et al.

INTRODUCTION

Stem cells by definition have the ability to self-renew as
well as to differentiate into various cell types. They have
been shown to undergo asymmetric cell division resulting
in one daughter cell that remains undifferentiated
(pluripotent) and another daughter one which under-
goes further divisions to give rise to differentiated cells
(Morrison et al. 1997, Parker et al. 2004). According to
their differentiation potential, stem cells can be classified
as totipotent, pluripotent and multipotent. The first ones
are those that can be implanted in the uterus of a living
animal and generate a complete organism. Only the cells
deriving from early zygote’s divisions are considered
totipotent. Pluripotent stem cells are those that can give
rise to every cell of a developing organism except its
extra-embryonic tissues, such as the placenta. Embryonic
stem cells (ES cells) derived from the inner cell mass of
an early embryo, as well as the induced pluripotent stem
cells (iPS cells) are considered pluripotent. Finally, adult
tissue stem cells (AS cells) owning a less extended dif-
ferentiation potential are characterized as multipotent
(Leeb et al. 2010).

Embryonic stem cells are pluripotent, but at the same
time they have a high neoplastic potential; therefore,
their clinical use is rare and raises legal and ethical issues.
iPS cells are a new, inducible type of stem cells. The
method for iPS cell creation comprises the reprogram-
ming of somatic cells into pluripotent through the in-
duced expression of the transcription factors Oct-4,
Sox2, c-Myc and Kif4 (Takahashi and Yamanaka, 2006).
iPS cells show similar morphology, proliferation, differen-
tiation capacity and gene expression with embryonic
stem cells (Amabile and Meissner, 2009). The break-
through progress achieved by reprogramming of somatic
cells into stem cells is expected to be translated into clin-
ical applications in the near future.

Adult stem cells reside in most differentiated tissues and
organs of the organism. They have attracted the research
interest due to their capacity to differentiate into several
cell types upon in vitro stimulation (Leeb et al. 2010).
Mesenchymal stem cells (MSCs) in particular are in-
tensely studied as to their potential clinical applications
(Huang et al. 2009); under specific culture conditions,
they can differentiate into osteoblast-like cells and gen-
erate three-dimensional bone constructs when co-cul-
tured with compatible scaffolds (Seong et al. 2010). The
transplantation of MSCs-scaffold biocomplexes at bone
defect sites has been shown to promote bone repair
through new bone formation, by the transplanted MSCs
(Schroeder and Mosheiff, 201 1), or/and through the
MSCs—induced stimulation of the recipient tissue's stem
cells towards this direction (Schindeler et al. 2008).
Bone marrow-derived mesenchymal stem cells (BMM-
SCs) are the ones eminently authorized and successfully
used for restoration of bone defects (Seong et al. 2010),
constituting the ‘gold standard’ for the characterization
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(mesenchymal stem cells, MSCs), evBappivouv tnv
épeuva pe otdxo T Bepameutiky) Xpron Twv KUTtdpwv
autwv otnv KAk mpdén (Huang kar ouv. 2009). Ynié
e18IKEG ouvOrikeg kaMiépyeiag, ta MSCs Suvavtar va dia-
oporoinBouv in vitro Tipog ooteoBAactikr kateuBuvorn,
EVW N OUV-KAMIEPYEId TOUC Pe KATAMNAC IKpIOPATa eTTi-
TPEmel Tn dnpioupyia TpIcdidotatwy BIOAOYIKOV OOTIKWY
kataokeuwv (Seong kai ouv. 2010). H tomobétnon tou
Brooupmiéypatog MSCs-ikpiwpatog oe ooTKEG BAABEG
OTOXeUEl OTNV OOTIKY aroKatdotaor, efte PEow G on-
pioupyiag véou ootou amd ta ooteo-dIapopoTIoiNUéva
BAaotikd kittapa (Schroeder kai Mosheiff, 201 1), r/kar
péow NG O1éyeponG Twv PAACTOKUTIAPWY TOU 10TOU
urtodoxrig (Schindeler kar ouv. 2008).

Ta peoeyxupatikd PAactokyttapa Tou HuehoU Twv
ootwv (bone marrow-derived mesenchymal stem cells,
BMMSCs) eival ta kate€oxrv evietaApéva yia Ty ooTikr
emdIdpOwon Kar éxouv xpnalyoroindel Teipapatikd Je
EMITUXIA yIa TV arokatdotaon ootikwv PAaBwv (Seong
kai ouv. 2010). Adyw Tou ektevolg XapaktnPIoHoU Toug,
aroteholv ) otaBepd alykpiong yia Toug TAnBucuoug
HECEYXUNATIKWY KUTTAPWVY TToU avakalurrovtal oe dA-
Aoug 1otoug (Huang kai ouv. 2009). Ta mpwta peogyxu-
patikd PAaotokUtiapa oSoVIIKIG TIPOEAEUONG ATTOHO-
voOnkav amé tov moAed Hovipwv Tpitwv youeiwy Kal
ovopdatnKkav odovtikd ToAIKA PAactikd kittapa (den-
tal pulp stem cells, DPSCs) (Gronthos kai ouv. 2000). H
kUpla Aerroupyia Twv KUTIdpwy autwv eivar n mapaywyn
Tetaprotayolg/emavopbwtikig odovtivng petd amd
Tpaupatiod NG pUANG tou dovtiol (About kai ouv.
2001, Batouli kar ouv. 2003). Evtoutolig, ta DPSCs &U-
vavtal va diagoporoinfolyv oe KUTtapa mou Polddouv
pe ooteoPrdoteg (Laino kar ouv. 2005, 2006a) kai ma-
pdyouv eEwkuttdpia BepéNia ouofa kar Mpwtoyevr| ooTi-
N 100 in vitro (Laino kar ouv. 2006B). EmmAéov, ta DP-
SCs &uvavtal va mapdyouv KPIKOo EMAPKWG ayYeEIOUHEVO
0010, dtav gppuTEUOVTal in Vivo 08 AVOCOKATECTAAUE-
voug enipueg (D'Aquino kai ouv. 2007, Graziano kai ouv.
2008). O odovtikdg moApdg @aivetal va amoteAel pia
elkoha mpoaoPdaiun Tnyr BAaoTKOV Kuttdpwv Tou dU-
vavtal va diagoporioinBolv Tpog ooteoPrdoteg kai Su-
vdpel va xpnoiporioinBoly Bepameutikd yia Ty mpoayw-
Y TNG OCTIKAG avayéwnong.

O okomdg NG Mapoloag avaokomnnong eivar n ouykév-
TPWON TV eupNUAdTWY TG €peUVag yid Ta fAactokUTia-
pa tou odoviikoU TToAQoU kai n avadeign mbavav Oe-
PATTEUTIKWY TOUG EQAPHOYWY OTnv anokatdotaon twv
OOTIKWY EMEIYPdTWV.

EMBPYOAOTIKH MNMPOEAEYZH KAl
ENTOIMNIZH TQON BAAXTOKYTTAPQN
TOY OAONTIKOY NMOADOY

O obovtikdg oSG eivar €vag 10TdG PHECEYXUPATIKAG
TIPOEAEUONC KAl ePTTEPIEXE! BAAOTIKA KUTTAPA TTPOEPXO-
Heva amo v Kpaviakr| poipa g VEUPIKAG akpoAo®iac.
H veupikr} akpologia eival évag mAnBuouds epppuIkov
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of mesenchymal stem cell populations from other tissues
(Huang et al. 2009). The first mesenchymal stem cells of
dental origin were isolated from the dental pulp of per-
manent third molars and termed dental pulp stem cells
(DPSCs) (Gronthos et al. 2000); their main function is
the production of tertiary/reparative dentine following
trauma or caries of dental crown (About et al. 2001, Ba-
touli et al. 2003). Additionally, DPSCs can differentiate
into osteoblast-like cells (Laino et al. 2005, 2006a) that
secrete abundant extracellular matrix and can build a
woven bone in vitro (Laino et al. 2006b). Moreover,
DPSCs are capable of forming a complete and well-vas-
cularised lamellar bone after grafting into immunocom-
promised rats (D’Aquino et al. 2007, Graziano et al.
2008). Dental pulp appears thus to be an easily accessible
source of stem cells that can differentiate into osteoblasts
and potentially be used therapeutically for promoting
bone regeneration.

The aim of the present review is to summarize research
findings on dental pulp stem cells focusing on their po-
tential therapeutic applications in bone defects.

EMBRYOLOGICAL ORIGIN AND
LOCATION OF DENTAL PULP STEM
CELLS

Dental pulp is a soft tissue of mesenchymal origin that
contains stem cells derived from cranial neural crest cells.
Neural crest is an embryonic cell population localized in
between the neural tube and the epidermis in the ver-
tebrate embryo. Neural crest cells spread over the em-
bryo and migrate to various tissues where they differen-
tiate into several cell types (Achilleos and Trainor, 2012).
The neural crest cells can be classified into four distinct
populations: cranial, cardiac, vagal and trunk. Cranial neu-
ral crest cells play an important role for craniofacial de-
velopment. Specifically, they generate most of the con-
nective tissue of the head and contribute to the forma-
tion of the dental mesenchyme, dental papilla, odonto-
blasts, dentine matrix, pulp, cementum, periodontal liga-
ments, Meckel’s chondrocytes, mandible and branchial
arch nerve ganglia (Chai et al. 2000).

Dental pulp consists of loose connective tissue, fibrob-
lasts, odontoblasts, collagen, extracellular glycosamino-
glycans, nerves and blood vessels and is divided into four
layers. The external layer separates the dental pulp form
the dentine and contains odontoblasts and Hohl's pre-
odontoblasts (Goldberg and Smith, 2004). The second
layer, called ‘cell free zone', is poor in cells and rich in
collagen, whereas the third layer or ‘cell rich zone' in-
cludes also the stem cells (Ibuki et al. 2002). The inner-
most layer or core of the pulp comprises the vascular
plexus and nerves. Stem cells of the human dental pulp
have been isolated from permanent teeth (Gronthos et
al. 2000), as well as from exfoliated deciduous teeth
(Miura et al. 2003).
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KuTtdpwv Tou evtomiCetal peta&l Tou Veupikol CwArva
Kal TG emoepidag oto EUPPUo Twv OTTOVOUAWTWY. Ta
KUTTapa TG VEUPIKAG akpohopiag eEamiwvovtarl katd
KOG Tou epPpuou Kal petavaotelouv oe SIAQoPOUG
10ToUG OTToU Kal S1agopOTIoIoUVTal OE [Id HeYAAN TTOIKI-
Na kuttapikov tWnwv (Achilleos kar Trainor, 2012). H
veupikr] akpohogia diaipeftal oe Téooepiq Hoipeg: TV
Kpaviakr, Tv kapdiakr, TNV TVEUPOVOYAoTPIKY KAl TNV
kevpik). H kpaviakr| poipa diadpapatiCel onuavtkd po-
Ao otnv avdmuén Tou KpavioTIPoowTKOU OUPTAEYHa-
TOG. 2UYKeKPIPEVa, Ta KUTIApad NG Hoipag autrg oup-
BdMouv oTo oxnNPATIopd Tou cUVOETIKOU I0TOU TNG Ke-
@aNig, Tou 0dovTIKOU PECEYXUNATOG, TG 0OOVTIKAG Bn-
Mg, twv odovuvoPhactwyv, tng Bepéhiag ouoiag g
odovtivng, Tou MoAPoU, TNG OOTEVNG, TWV TIEPIOSOVTIKWY
OUVOETHWY, TV XovdpoKuTIdpwy Tou Meckel, TG kdTtw
yvdbou Kal Twv VEupIKWY yayyAiwv Tou Bpayxiakoy té-
€ou (Chai kar ouv. 2000).

lotohoyikd, o 0dovtikdg ToAPSG amoteAeital amd xaha-
pd ouvdeTikd 10T, IvoPAdaoteg, odovtivoBAdoTeg, KoA-
Aayévo, eEwkuttdpieg yAukolapivoyhukdveg, velpa, ai-
po@dpa ayyeia kai diaipeital oe téooepig otPddec. H
eEwtepikr] ouada Ppioketal og emaer| Pe v odovtivn
Kkal aroteAeital ané odovtivoPAdoTEG, aMd Kal Tipo-
odovtivopAdoteg g otifddag tou Hohl (Goldberg kai
Smith, 2004). H deltepn ouPdda i akitrapn (wvn, eiva
@Twxr] og KUTtapa kai houoia oe KOMaydveg fveg, evad
N Teftn ouPdda rj kuttapoBpPIBg {wvn, epmepiéxel PAa-
otkd kuttapa (Ibuki kar ouv. 2002). Mpdyuau, BAacto-
KUTtapa éxouv amopovwBel and tov 0dovtikd ToAPd
povipwy dovtidv (Gronthos kar ouv. 2000), al\d kai
anoTmmoviwy veoyihwv dovuiwv (Miura kai ouv. 2003).
To eowtepo Tpripa | muprivag tou moApou amaptiCetal
and 1a aipoeopa ayyeia kai To VEUPIkS TAEyua.

Ta PAaotikd kUttapa aveupiokovtal o€ I8IKEG AVATOIKEG
Béoeig Tou 0dovtikoU TTOAPOU, TTOU KAAOUVTAI KPWAEEGY.
To pikporepIBdMoV ™G wAedg PUBpICe! Tn CUpHETOXN
Twv PAactokuTidpwy otnv emdidpBwon kar avayévwnon
TV Iotwv. Eidikd orjpata mpogpxdpeva amnd CUYKEKQIUE-
VEG TIEPIOXEG TNG QWAEAG MTPEMOUY TN Siatripnon g
deEapeviic Twv PAractokuttdpwy Kkal kaBopifouv TG ai-
Aavég otov apiBpd Toug Kal TNV KUTIAEIKY Toug poipa
(Watt kar Hogan, 2000). Mia peydAn moikiAia SiaAutav
mapayoviwy, émnwg eival o au€nukol mapdyovteg Whnt,
Notch, Hedgehog kar FGFs, puBpiCouv t Aertoupyia, Tov
roManiaoiaopd kar ) dlagoporoinon Twv PAIOTOKUT-
Tdpwv evtdg G pwAedg (Mitsiadis kar ouv. 2007). 2tov
000VTIKS TIOAQPS, Of BAICTOKUTIAPIKEG PWAEEG EVTOTTICOV-
Tal KUPIWG, aAG Oxi amokAEIoTIKE, OTIC TIEQIQYYEIAKEG TTE-
pioxég (Tecles kar ouv. 2005, Lavschall kai cuv. 2005).

TAYTOINOIHZH KAI XAPAKTHPIXMOZ
TQON BAAZTOKYTTAPQN TOY
OAONTIKOY NMOA®QOY

Ta Braotikd kittapa tou 0dovtikoU TTOAQOU HOVIHWY
dovuiv (DPSCs) amoteholy, dnwg avapépbnke, ta

Kartapou A. kar ouv./Kaparou A. et al.

Stem cells reside in the niches, specific anatomic locations
of dental pulp. The microenviroment of the niche regu-
lates how stem cell populations participate in tissue re-
pair and regeneration; specific signals derived from pre-
cise areas of the niche guide stem cells to maintain their
vitality or to change their number and fate (Watt and
Hogan, 2000). A large variety of soluble signals, such as
the growth factors Wnt, Notch, Hedgehog and FGFs,
regulates stem cell function, proliferation and differenti-
ation in the niche (Mitsiadis et al. 2007). Stem cell niches
are predominately, but not exclusively, located in the
perivascular areas of the dental pulp (Tecles et al. 2005;
Levschall et al. 2005).

IDENTIFICATION AND
CHARACTERIZATION OF DENTAL
PULP STEM CELLS

Dental pulp stem cells (DPSCs) of permanent teeth are
the first identified stem cells of dental origin. These cells,
isolated from impacted third molars, exhibit clonogenic
and high proliferative activity that is maintained even after
several passages (Gronthos et al. 2000). Notably, the in
vitro proliferation rate of DPSCs is significantly higher than
that of BMMSC:s, probably because third molars appear
later in development compared to bone marrow. How-
ever, similarly to the BMMSCs, colonies with different
growth rates have been identified within the same cul-
ture (Gronthos et al. 2002).

DPSCs are positive for the mesenchymal stem cell sur-
face markers CD44, CD73, CD90, CD 105, CD 146, Oct-
4 and STRO-I, but show weak or no expression of
CD14, CD24, CD34, CD45 and HLA-DR surface anti-
gens (Lindroos et al. 2008; Huang et al. 2009). Since
DPSCs comprise a heterogenous cell population, there
is no specific marker for them and their identification is
based on the simultaneous detection by flow cytometry
of a handful of mesenchymal stem cell markers (Kawa-
shima, 2012). Laino and coworkers isolated a subpopu-
lation of DPSCs, the ‘stromal bone producing dental pulp
stem cells’ (SBP-DPSCs) that strongly express the mark-
ers c-kit, CD34 and STRO-1 (Laino et al. 2005, 20064,
Papaccio et al. 2006). STRO-1 is believed to mark dental
pulp cells that exhibit both odontogenic and multilineage
differentiation potential (Yang et al. 2007a,b), whereas,
c-kit and CD34 co-expression is indicative of cells with
neural crest origin (Garcia-Pacheco et al. 2001, Laino et
al. 2005, 2006a). The SBP-DPSCs subpopulation repre-
sents the 10% of dental pulp cells and can differentiate
into smooth muscle cells, adipocytes, neurons and os-
teoblasts.

Upon cryopreservation the DPSCs retain their multipo-
tency and their capacity to proliferate and produce min-
eralized matrix, in a manner similar to freshly harvested
cells (Laino et al. 2005, 2006a, Papaccio et al. 2006). The
potential cryopreservation of DPSCs for more than two
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TIpWta BAactokittapa odovIIkrG MPOEAEUONG TTOU TAU-
ToroiiBnkav. O kuttapikdg MANBUCAG, TTOU ATTopoV®-
VeTal amd Tov MOAPIKS 10TS eyKAEIOTWY TPITwV youpiwy,
xapaktnpiCetar and taxytato moAAamAaciaoyd kai v
IKavATNTA OXNPATIOPOU KAWVOYEVWV ATTOIKIWV. 2UYKEKI-
péva, o pubudg moMamhaciacpol twv DPSCs in vitro ei-
val oNPAavtika uPnASTEPOG autol Twv aviioTOXWV KUT-
Tdpwv Tou Puehoul twv ootwv (BMMSCs), mBavag Adyw
Tou TpwIpdTEPOU otadiou avdruéng Tou Tpitou youoi-
OU 0€ OX£€0N HE TO PUEAS TwV 0oTwv evnAikwy. O uyn-
ASG autdg pubude moManiaciacpoU diatnpeital akdpa
Kal Jetd and moMég avakaMigpyeieg (Gronthos kar cuv.
2000). H diakpavon wotdoo TG KUTIapIKAG TTUKVOTN-
Tag otg anoikieg Twv DPSCs umodniwvel ét, dmwg oup-
Bafiver kar ota BMMSCs, kdBe kuttapikdg kKAOvoG evog-
XETAl va Tapoucidler diapopetikd pubud moAariaoia-
opou (Gronthos kai ouv. 2002).

Ta DPSCs ekppdCouv toug emgaveiakous Selkteg Twv
BAactokuTIdpwy peceyxupatikig mpoéheuong CD44,
CD73, CD90, CD105, CD146, Oct-4 kai STRO-1, ev
dev exppdlouv 1] ekppdlouv aobevwg Toug Oeikteg
CD14, CD24, CD34, CD45 kar HLA-DR (Lindroos kai
ouv. 2008, Huang kai ouv. 2009). Aeiktng xapaktnpiot-
k&G yia ta DPSCs dev undpxel, kabwg amotedolv éva
HIKTO €TepOYEVH KUTTApIKO TTANBUGHO Kal n Tautoroinon
Toug BaociCetal otov eviomopd evdg ouvolou SeIKTwv
HECEYXUPATIKOV BAACTOKUTIAPWY HE TNV TEXVIKH TNG KUT-
tapopetpiag porg (Kawashima, 2012). Or Laino kai ou-
vePYATEG AMTOPOVWOAV €vav EMAEYHEVO UMTOTIANBUCHO
twv DPSCs, ta SBP-DPSCs (stromal bone producing
dental pulp stem cells) mou exppdlouv Ioxupd toug Sei-
kteg c-kit, CD34 kar STRO-1 (Laino kai ouv. 2005,
2006a, Papaccio kai ouv. 2006). O deiktng STRO-1 dia-
XwPICel Ta KUTtapa tou 0dovtikoU TTOAQOU ToU, EKTAG
amné odovuvoPAdoteg, duvavtar va diagoporoinBolv Ka
TIPOG AMoug KuttapikoUg timoug (Yang kar ouv. 2007q,
2007B). EmmA€ov, N Tautdxpovn EKppac twv SeIKTwy
c-kit kar CD34 eivar evdeiktiki twv KuTtdpwy [e TIpo-
éheuon amd v veupikr akpohopia (, Garcia-Pacheco
kai ouv. 2001, Laino kar ouv. 2005, 2006a). Ta SBP-DP-
SCs avumpoowretouv 1o 0% tou ouvolikoU apiBpou
TV KUTTdpwv Tou odovtikou TToA@oU kai eivar Ikavd va
diagoporoinbolv Tpog Asia puikd kuttapa, Aimokutra-
PQ, VEUPWVEG KAl OOTEOPAAOTEG,.

Metd ané kpuoouvtripnon, ta DPSCs avaktolv tv mo-
Aubuvapia toug kar to duvapikd moMamAaciaopoy kai
TIapaywyng evaoBeotiwpévwy evamobécewy, oe Pabud
avdloyo pe ta gpéoka kuttapa (Laino kai ouv. 2005,
2006a, Papaccio kar ouv. 2006). H duvatdtnta Yuéng Kka
emavaxpnoigoroinong twv DPSCs petd and pakpd
xpoVIkS SIdotnua, HeyaAUTEPO TwV OUO ETWV, ETTITOETTE
T dnpioupyia piag tpdmedag odovtkwy PAactokutid-
pwv yia peMovtikég xprioeig (Papaccio kai ouv. 2006,
Tirino kar ouv. 2012). Emmpdobeta, ta DPSCs, avdhoya
HE Ta peoeyxupatikd BAaotokiTtapa dMwV 10TV EHQa-
viCouv avoooppuBIoTIKEG / avooOKATAOTAATIKEG 1810-
tteg (Pierdomenico kai ouv. 2005, Tirino kai ouv. 2012).
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years and their subsequent recovery allows for the es-
tablishment of a stem-cell bank for future applications
(Papaccio et al. 2006, Tirino et al. 2012). Additionally,
DPSCs, similarly to mesenchymal stem cells from other
sources, exhibit immunomodulatory / immunosuppres-
sive properties (Pierdomenico et al. 2005, Tirino et al.
2012).

ROLE OF DENTAL PULP STEM CELLS
IN DENTIN REGENERATION

The main role of differentiating DPSCs in culture is the
formation of mineralized tissues (Shi and Gronthos,
2003; Luisi et al. 2007; Wei et al. 2007), similar to dentin
(Kitagawa et al. 2007). This observation is consistent with
the physiological role of these cells, which is the produc-
tion of tertiary dentin after crown injury (Abou et al.
2001, Batouli et al. 2003). Within healthy teeth, DPSCs
maintain a quiescent state in the stem cell niches. In case
of dental caries or trauma, the activated, by the secretion
of growth factors, DPSCs proliferate rapidly and differ-
entiate into odontoblasts that produce tertiary dentin
(Sloan and Waddington, 2009). During odontogenesis,
DPSCs are additionally involved in the development of
several hard tissues, other than dentin, including cemen-
tum and alveolar bone (Bosshardt, 2005). A role in root
absorption of deciduous teeth has also been hypothe-
sized for DPSCs (Yildirim et al. 2008).

Although they share a similar immunophenotype in vitro,
DPSCs produce more densely calcified nodules, com-
pared to BMMSC:s. After being loaded on HA/TCP scaf-
folds and subcutaneously transplanted in animals, DPSCs
underwent odontoblastic differentiation and produced
dentine and pulp-like structures. In contrast, BMMSCs
were differentiated into osteoblasts and produced lamel-
lar bone surrounded by fibrous vascular tissue and
lipocytes (Gronthos et al. 2000). The odontoblastic po-
tential of DPSCs is enhanced when these cells are placed
onto dentin surfaces in vivo (Batouli et al. 2003) or ex-
posed to appropriate agents (Tonomura et al. 2007).
The ectopic in vivo transplantation of DPSCs into an
emptied human root canal space (5-6mm deep with only
one opening end) resulted in the de novo synthesis of
vascularized pulp/dentin-like tissues. Interestingly, the
produced layer of dentin-like tissue along the existing
dentinal walls of the root canal was continuous and of
uniform thickness. However, this newly formed tissue dif-
fered in morphology from natural dentin resembling ter-
tiary dentin (Huang et al. 2010). Additionally, DPSCs can
produce pulp-like tissue with well-developed nervous
and vascular plexus after their in vivo placement in the
root canal of pulpotomized teeth (Nakashima et al.
2009). The presented in vivo experimental findings sug-
gest that DPSCs may potentially contribute to the whole
tooth regeneration (Dualilibi et al. 2008).

Notably, under appropriate stimulation in vitro DPSCs
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POAOX TQON BAAXTOKYTTAPQN
TOY OAONTIKOY NMOA®OY ZTHN
ANATENNHZH THXZ OAONTINHX

H kUpia Aertoupyia twv diapopomololpevwv DPSCs og
KaMEpyeia aivetar va eival n mapaywyr] evaoBeotiw-
pévav 1otwv (Shi kai Gronthos, 2003, Luisi kai ouv. 2007,
Wei kai ouv. 2007), dpoiwv pe odovtivn (Kitagawa kai
ouv. 2007). H mapatipnon autr Ppioketal oe cupgwvia
HE TO QualoloyIkd POAO TwV KUTTdpwV autwy, TTou efval
N Mapaywyrj Tetaptotayous odovtivng petd and tpau-
patiopd G pUANG tou dovtiol (About kar ouv. 2001,
Batouli kai ouv. 2003). € éva uyiég dévt, ta DPSCs ma-
papévouv avevepyd evidg Twv PAACTOKUTIAPIKOV KPw-
AeWv», 2 Tepimworn tepndovikrg TPOoPoN|C 1| Tpau-
patog, ta DPSCs evepyormoiotvtal amnd tnv ékkpion au-
Enukwv mapaydvtwy, moManiacidloval taxytata Kai
diagpopotololvtal o odovtivoPBAdoteg TTou TTapdyouv
tetaptotayr) odovtivn (Sloan kar Waddington, 2009).
Katd tn odovroyéveon, ta DPSCs cuppetéxouv otnv
avdrmugn g 0dovtivng kar AWV okANP®Y 1I0TWY, OTTWS
NG ooTeivng Kai Tou gatviakou ootoy (Bosshardt, 2005).
Ta kittapa autd @aivetal emiong Tl CUPPETEXOUV OTN
pUBpIoN NG amopPdPnong Twv PICWY TWV VEOYIAOV
Sovuv (Yildirim kar ouv. 2008).

AV kal xapaktnpi¢ovtal and mapdpoIo avooo@avoturio
in vitro, Ta DPSCs mapdyouv mukvdtepeg evamobéoeig
aoBeatiou og ouykpion pe ta BMMSCs. H uroddpia ep-
outeuon twv DPSCs pe ikpiwpa HA/TCP oe meipapa-
16lwa mpoaydyel v odovtoPAactiky diagoporoinon
TV KUTTAPWV autwv Kar odnyel oTo oxnuatiopd dSouwnv
Spolwv pe odovtivn kal ToAd. 2 avtiBeon, ta BMMSCs
dlapoporololvtal oe 00TEOPBAATTEG KAl OXNUATICOuV
Sokidwdeg 0otd mou mepIBdMetar amd vdn ayyeiakd
1016 kai hmokuttapa (Gronthos kar ouv. 2000). H odov-
TopAaotikr dlapoporoinon twv DPSCs evioxietal petd
and tnv TomoBETnon Toug in vivo og emedveia 0dovTiving
(Batouli kar ouv. 2003) A v ékBeon toug og KatdAn-
Aoug mapdyovteg (Tonomura kai ouv. 2007). H éktorn
in vivo epguteuon twv DPSCs evidg kevou pidikol ow-
Mva prikoug 5-6mm pe éva pévo avoixtd dkpo ouve-
nidyetal TV de novo oUvOeon ayyeloUPEVWY 10TV TTOU
poidCouv e odovtivn kal oA@d. To Tmapaydpevo oTpw-
pa tng odovtivng eival ouvexég katd Prkog Twv odovi-
VIKWV TOIXWHATWY Tou pIdikoU owhrva, av kai Slapépel
pop@ooyikd amd tn euoiooyikr odovtivn (poidder Te-
ploodtepo e tetaptotayn odovrivn) (Huang kai ouv.
2010). Ta DPSCs mapdyouv in vivo TToA@IkS 106 Pe ava-
TITUYHEVO VEUPIKS Kal ayyelakd TAEypa petd Tnv toro-
Bétnor| Toug otov ToAQIkS BAAapo TTOAQOTOUNHEVWY
dovuiwv (Nakashima kar ouv. 2009). Ta in vivo meipapa-
TKkd dedopéva Tou avaeépbnkav deixvouv &t n avayév-
vnon oAdkAnpou dovtioy eivar duvnuikd egiktr| (Duailibi
kar ouv. 2008) kai otnv kateUBuvon auty propolv va
ouppdMouy kai ta DPSCs.

>nueiovetal &t ta DPSCs, extdg and odoviivoPAdoteg,
Suvavtal va diagoporoinBolv Tpog ooteoPAdaTeC, -

Kartapou A. kar ouv./Kaparou A. et al.

can also differentiate into osteoblasts, lipocytes, chon-
drocytes, neuronal and muscle cells (Gronthos et al.
2000, 2002, Kadar et al. 2009, Huang et al. 2010, Rizk
and Rabie, 2013).

OSTEOBLASTIC DIFFERENTIATION OF
DENTAL PULP STEM CELLS

The differentiation of DPSCs towards the osteoblastic lin-
eage can be induced in vitro by adding dexamethazone, {3
glycerophosphate and ascorbic acid in the culture medium
(Kadar et al. 2009, Seong et al. 2010, Yu et al. 2010). Al-
ternatively, the osteoblastic differentiation of DPSCs can
be stimulated by increasing the content of fetal bovine
serum (FBS) in the culture medium to 20% (Laino et al.
2005, D’Aquino et al. 2007). Under the trigger of the os-
teoinductive factors, the spindle-shaped and fibroblast-like
DPSCs gradually change morphology towards cuboidal, os-
teoblast-like cells. At the same time, positive Alizarin stain-
ing reveals the production of sporadic calcified nodules
throughout the adherent layer of DPSCs (Kadar et al.
2009) (Fig. 1). Although DPSCs share a similar im-
munophenotype with BMMSCs, they produce in vitro more
densely calcified nodules. In the first place, DPSCs aggregate
and form sparsely scattered hemispheric ossification centers
that later on grow up to build rounded 3D calcified struc-
tures (Laino et al. 2005, 2006a). The strong expression of
CD44, osteocalcin and Runx-2 (Laino et al. 2006a) as well
as the activation of alkaline phosphatase (D’Aquino et al.
2007) confirm the differentiation of DPSCs towards the
osteoblastic lineage and the onset of ossification.

Unlike DPSCs that produce only sporadic calcified nod-
ules (Gronthos et al. 2000), the subpopulation of SBP-
DPSCs seems to exert a stronger osteo-differentiation
potential, as these cells promote in vitro the production
of bone but not dentin (Laino et al. 2005). Moreover,
during their differentiation process, SBP-DPSCs diverge
into two subtypes expressing different surface antigens:
the approximately 70% of them becomes Flk-1*/STRO-
[*/CD44*/RUNX-2" osteogenic progenitors, whereas the
remaining 30% becomes Flk-1*/STRO-1/CD44*/CD54*
endothelial cells. Additionally, these cells do not express
dentin sialophosphoprotein (DSPP), a marker of odon-
toblastic differentiation, denoting that the hard tissue they
produce is bone and not dentin (D'Aquino et al. 2007).
The woven bone tissue generated in vitro by SBP-DPSCs
is called living autologous bone (LAB) (Laino et al. 2005).
When LAB is transplanted subcutaneously in experimen-
tal animals, it is remodeled into lamellar bone with em-
bedded osteocytes (Laino et al. 2005, 20063, D'Aquino
et al. 2007). This in vivo remodeling of woven bone into
mature bone is achieved through the parallel differenti-
ation of SBP-DPSCs into osteoblasts and endothelio-
cytes. The newly formed bone contains blood vessels,
implying complete integration with the host tissues. In
particular, complete Haver's channels, containing blood
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Eik. 1. In vitro ooteo-6iapopomoinon kuttdpwv avBpwmivou odovtikou TToAPoU. a) TPWToYevAG KAAIEPYEID TIOAPIKWV KUTTAPWY

avBpwmvwy

eyKAEIOTWV TPiTwV yopgiwy 3 efEopddeg petd and m Ayn tou 1otoy, pikpookdmo avtieong edoswv x400, B) kaMiépyeia 2 eBdopddeg petd
TNV OOTEO-EMAYWYH TWV KUTIAPwY, Hikpookdo avtiBeong edoswv x50, v) avixveuon evamobéoewv aofectiou oe TouPAio kaMigpyeiag 3
eBdopadec petd amd v ooteo-emaywyn (KAtw), KOKKIVO XpwHa/ xpwon ahidapivng, (Mavw: opdda eNéyxou, XwpiG 0oTEo-eMaywyr).

[Tooéreuon eikévag amé ta amoteAéopata g dimwuatriq epyaoiag g A. Kamapou, Arva, 2012.

Fig. 1. In vitro osteo-differentiation of dental pulp cells a) human dental pulp cells obtained from impacted third molars, after three weeks in
culture, phase contrast microscope x400, b) primary culture 2 weeks after the osteo-induction, phase contrast microscope x50, ¢) detection of
calcium deposits in the culture wells 3 weeks after the osteo-induction (bottom panel), red colour denotes alizarin staining, (top panel: control

group: cells without induction).

Figure is drawn from the MSc Dissertation of A. Kaparou, Athens, 2012.

TokUTTIapa, XovopokUTtapd, VEUPIKA Kal Puikd KUTtapa
HE TNV €@appoyr KatdMniwv epebiopdtwy in vitro
(Gronthos kar ouv. 2000, 2002, Kadar kai ouv. 2009,
Huang kai ouv. 2010, Rizk kai Rabie 2013).

AIA®OPOTINOIHZH TON BAAZTOKYT-
TAPQN TOY OAONTIKOY NMOA®POY
MPOX THN OXTEOBAAZTIKH
KATEYOYNZH

H emaywyr} g Siapoporoinong twv DPSCs mpog oote-
oPAactikr kateuBuvaon emtuyxdveta in vitro de Ty TTPo-
00rKkn kaMigpyeiag degapeBaldvng, B-pwoPopIKig yAu-
kKepdANG Kkal ackopPikol o&€og oto Bpemmtikd péco
(Kadar kar ouv. 2009, Seong kar ouv. 2010, Yu kar ouv.
2010). EvaMaktikd, n ooteofAactikry diagoporoinon
Twv DPSCs Sieyeipetal pe al&non g meplektikdTnTtag
Tou OperuikoU péoou kaMiépyelag o Poeio epPpuikd
opd (fetal bovine serum, FBS) oto 20% (Laino kai ouv.
2005, D'Aquino kai ouv. 2007). Ynié v emidpaon twv
0O0TEO-EMAyWYIKWV TTapayoviwy, tTa DPSCs petatpémov-
tal otadlakd and voBAaotikiG QUoEwS KUTtapa atpa-
Ktoeiboug oxrjpatog, o kupoeidr] kittapa, opoidlovta
pe ooteofAdoteg, evw katd o dlo didotnua n Bsukn
xpwon pe aNiapivn amokaAUTTtel Ty apaywyr} omopa-
Sikwv evaofeotiwpévav evamobéoewy (Kadar kar ouv.
2009) (Ex. 1). Av kar xapaktnpi¢ovtar amnd mapduolo
avocogaivétuno, ta DPSCs mapdyouv TUKvSTeRES eva-
moBéoeic aoPeotiou in vitro og olykpion pe ta BMMSCs.
Ta DPSCs ouvaBpoiCovtar kar oxnpatiCouv apxikd did-
oTIapTa NpIcPaIpIKd KEvTpa evaoBeotiwong, mou e&eAio-
OOVTal OE OPAIPIKES TPIOOIA0TATEG EVAOPECTIWUEVEG KA-
taokeugs (Laino kar ouv. 2005, 2006a). H 1oxupr] ékppa-
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vessels and surrounded by lamellar bone are observed
(D'Aquino et al. 2007).

A major limitation for in vitro bone formation is the in-
ability of stem cells to form a complete tissue rather than
a monolayer of cells surrounded by a mineralized matrix.
Some studies suggest that DPSCs are better candidates
for bone tissue engineering with respect to BMMSCs,
due to their higher proliferation rate and efficiency in
producing bone chips (D'Aquino et al. 2008, 2009). The
co-culture of stem cells with suitable scaffolds enhances
the production of 3D calcified nodules (Zhang et al.
2006, Graziano et al. 2008, Seong et al. 2010). The thick-
ness of the newly formed bone tissue depends on the
shape and texture of the used biomaterial. A coarse and
concave scaffold surface can favor the growth of a thicker
bone, compared to a smooth and convex surface (Gra-
ziano et al. 2008). These observations highlight the im-
portance of appropriate scaffolds for DPSCs in both ex-
perimental and clinical bone engineering studies (Fig. 2).

APPLICATIONS OF DENTAL PULP STEM
CELLS IN BONE REGENERATION

Data obtained from in vitro studies confirmed the os-
teogenic potential of DPSCs and encouraged further re-
search on their application to enhance / accelerate the
healing process of critical size bone defects in animal
models. Yamada et al (201 I') used DPSCs, exfoliated de-
ciduous teeth (SHEDs) or BMMSCs in combination with
platelet rich plasma (PRP) as an autologous scaffold to
regenerate bone in mandibular bone defects of dogs.
Notably, the in vivo osteogenic potential of DPSCs was
not found to be significantly higher against SHEDs or
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on tou CD44, tng ooteokalaivng, tou Runx-2 (Laino kai
ouv. 2006q) kai n evepyoroinon TG aAKAAIKAG Gwoea-
tdong (D'Aquino kar ouv. 2007) emBefaidvouv tnv
ooteoPAactikr) dlapoporoinon twv DPSCs kai v évap-
&€n g evaoBeotinong.

>e avtiBeon e ta DPSCs mou mapdyouv omopadikég
pévov evaoBeotiwpéveg evanobeéoelg (Gronthos kai ouv.
2000), o umomAnBuopdg twv SBP-DPSCs gaivetar va
Siab€ter 1oxupdTEPO duvapikd ooteo-diagoporoinang,
kaBwg Sieyeiper in vitro To oXNPATIOPS TIPWTOYEVOUG
oaTtitn 10tol aMd oxi odovtivng (Laino kai ouv. 2005).
Katd wn diadikaoia tng diagoporoinong eidikdtepa, ta
SBP-DPSCs tpotomololy tnv €kppacn twv €m@avel-
aKwv Toug avtiydvwy Kar £tol diaxwpiCovtal og dUo Kut-
TapikoUs umominBuopous. O mpwtog amoteAeitar amd
Flk-1*/STRO-1*/CD44*/RUNX-2" ooteoyevetkd mpo-
yovikd kUttapa kar avimpoowrelel to 70% tou ouvo-
Aou, evw o deltepog amaptiCetar and Flk-1*/ STRO-

Eik. 2. AvBpwmiva kittapa odoviikoU TTOAQOU eyKAEIOTWV TPITWY YOUPIwy HETE T OOTEO-EMAYWYH,
0€ OUVKAMIEPYEIQ [E IKpiwpa ualoupovikoy o&€og a) Hikpookdmo aviiBeong gdoewv x50,

B) MPOCKOMNGCN TwWV TMOAQIKGOY KUTIAPWY OTO  IKPIWHA UGAOUPOVIKOU, NAEKTPOVIKO HIKOOOKOTTIO
odpwong, kKAipaka 20 um.

[ooérevon eixévwv amd ta anoteAéouata ¢ dmAwpatkic gpyaoiag e A. Karapou, Abrjva, 2012.

Fig. 2. Human dental pulp cells of impacted third molars after osteo-induction, co-cuftured with
a hyalouronic acid scaffold a) phase contrast microscope x50, b) cell attachment to the scaffold,

[*/CD44%/CD54" evdobnAiakd kittapa kai Katéxel To
urtérormo 30% tou cuvorou. Tautdxpova, TO Yeyovog
6t 1a kittapa autd Sev ekpPAalouv TNV OIaAOPWoPO-
npwteivn TG odovtivng (dentin sialophosphoprotein, D-
SPP), éva onpavtiké Sefktn odovroBAactikrig diagopo-
Toinong, evioxVel tv menoifnon éu ta kittapa autd ma-
pdyouv 0oto kal Oxi odovtivn (D'Aquino kai ouv. 2007).
To ooté mou mapdyetat in vitro and v diagoporoinon
Twv SBP-DPSCs kakeftar «Cwvravdy autdroyo oatd (liv-
ing autologous bone, LAB) (Laino kai ouv. 2005).
>uvakdroubn unoddpia epeUTeEUcn Tou «{wvtavou au-
toU ootoU (LAB) og meipapatdlwa éxel wg amotéreopa
v avadiapdpewar| Tou Kal TNV opyavwaor] Tou oE WPl
o TIETANWOEG 00TO PE EVOWUATWHEVA OOTEOKUTIAPA
(Laino kai ouv. 2005, 2006a, D'Aquino «ar ouv. 2007).
H avadiapdpewon tou mpwtoyevolg ooTitn 10ToU o€
WpIPo evAAIKo 00Td HETA TNV in Vivo eJOUTEUCH TOU €TTI-
Tuyxdvetar péow g olyxpovng diapoporoinong Twv
SBP-DPSCs oe ooteoBAdoteg kal evbobnhiakd kittapa.
To veooxnpatioBév 0otd mepiéxel aiopoOpa ayyeia, ye-
yovog Tou unodnAwvel Ty T PN evowpdtwor] Tou e
TOUG 10TOUG ToU EeVIOTH. 2UYKEKPIKEVA, TTapaTnEoUvTd
kavdAia tou Haver mou miepiéxouv aiyo@dpa ayyeia kai
miepiBaMovtal and ootd pe Turikr) Sokidwdn Hoppoo-
yia (D'Aquino kai ouv. 2007).

H dnuioupyia ootou amd in vitro diagoporoinon To-
Audlvapwy kuttdpwv meplopiCetal and v aduvapia
Twv BAactokuTtdpwy va mapdyouv €vav oAoKANpwE-
vo 10Té avtl amwg éva oTpwia KUTtdpwy o€ Jid eva-
oPectiwpévn pritpa. Kdmoleg peléteg umootnpiCouv ot
ta DPSCs mAeovektolv og autd, ouykpitikd e ta B-
MMSCs, xdpn otov upnAdtepo pubud moMamiaoia-
opoU Toug Kal TNV TIApaywyr] OOTKWV PIVIOUAT®V
(bone chips) (D'Aquino kar ouv. 2008, 2009). H ouv-
KaMIEPYEIQ TwV BAAOTIKGOV KUTTAPWY PE IKPIOPATA PrTo-
pel va oupPdMer otnv Tapaywyr] TeIodIdoTatwy 0oTi-
Kaov evamoBéoewv (Zhang kai ouv. 2006, Graziano kai
ouv. 2008, Seong kar ouv. 2010). H moodtnta tou ma-
payoduevou ootol watdoo, eEaptdtal and v uer Kai

scanning electron microscope (eSEM), scale bar 20 um.

Figure is drawn from the MSc Dissertation of A. Kaparou, Athens, 2012.

BMMSCs, and all these three groups of stem cells led to
well-formed mature vascularized bone formation com-
pared with the control (defect only) and PRP groups. In
another study, a biocomplex of recombinant human
bone morphogenetic protein 2 (rhBMP-2), DPSCs and
a hydroxyapatite/collagen/polylactide (HAC/PLA) scaf-
fold was used to reconstruct critical size alveolar defects
in rabbits (Liu et al. 201 1). The results showed that the
HAC/PLA+DPSCs+rhBMP-2 complex enhanced miner-
alization and bone formation compared to the control
groups. Interestingly, the treatment with above DPSCs
biocomplex was clearly superior even against the use of
autologous bone. Finally, a recent study showed that a
subpopulation of human DPSCs (CD34- and flk- posi-
tive), seeded on fibroin scaffolds, enhance bone forma-
tion and lead to complete repair of critical size cranial
defects in rats. The newly-formed bone was vascularized
with typical lamellar configuration (Riccio et al. 2012).
In the only study so far performed in humans, autologous
DPSCs were used to repair an alveolar bone defect pro-
duced secondary to unerupted, or partially erupted, third
molar extraction. In some patients, destruction of the
tooth socket during extraction of these teeth produces
a two- or three- wall pocket and leads to vertical bone
loss of at least 7mm that does not heal spontaneously.
Treatment of this defect with DPSCs seeded on collagen
scaffold resulted, three months post operatively, in a sig-
nificant increase of the cortical level and clinical attach-
ment, whereas one year later the alveolar bone ridge
was fully restored (D’Aquino et al. 2009).

CONCLUSIONS

I. Dental pulp is a remarkable source of stem cells de-
rived from cranial neural crest cells.

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikiig Xeipoupyikrig/
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TO OxAPa NG emedvelag mdvw otnyv oroia avartyo-
oovtal ta kuttapa. H adpry kai kofAn emedveia tou
IKQIOPATOC @aiveTal Twg eUVOEl TV TTapaywyr) 0otou,
evw n Aefa kar kuptr emedveia duoxepaivel f kal ava-
otéMel Tnv ootk evandBeon (Graziano kai ouv. 2008).
Ta euprjpata autd tovidouv TV KpIoIpdTNTa NG 0PBAG
emAoyAg Tou IKpIwPatog Mévw oto ormofo Ba kaMiep-
ynBouv ta DPSCs yia tnv emtuxr} amokatdotaon ooti-
KOV EMEIPPATOV TO0O O€ TTEIPAPatikd 000 Kal Og KAI-
viko emfmedo (Eix. 2).

E®APMOTEXZ TON BAAXTOKYTTAPQN
TOY OAONTIKOY MNMOA®POY
MONIMQN AONTIQN XTHN OxTIKH
ANATENNHXH

Ta dedopéva yia To in vitro 00TEOYEVETIKO SUVANIKO TwV
DPSCs evBdppuvav tny Tiepartépw €peuva yid TV £Qap-
pOYr TOUG OtV evioxuon/emtdxuvon g emouAwong
OOTIKOV eEMeIPPGToV Kpioldou PeyéBoug oe TTelpapatikd
Cwikd JOVTEA. 2TN PeAETn Twv Yamada kai ouv. ta DP-
SCs xpnaiporoiBnkav o ouvduacpd pe mAdopa mou-
olo og aigoretdNia (platelet rich plasma, PRP) yia v
TIPOaywyr TG ooTIKAG eMOUAWCNG O 00TIKS EMeIpUa
¢ Kdtw yvdbou okliAwy, evw n dpdon Toug ouykpiBnke
pe autr twv BAactokuttdpwy and ta anoriovta veo-
yIAG &évtia (SHEDs) kai twv BMMSCs. 2 ev Adyw pe-
Aétn, n ooteoyevetikr] Spdon twv DPSCs in vivo dev ritav
upnAdtepn évavt twv SHEDs kai BMMSCs kai or tpeig
Katnyopieg kuttdpwv og ouvduaoud pe to PRP obrjyn-
oav oTNV TTapaywyr) WPIHOU ayyeloUpevou ootitn 10Toy,
OUYKPITIKA [E TIG oPddeg eéyxou (Yamada kai ouv.
2011). 2& AMo TeIpapatikd HOVIENO OATVIAKWY EANEI-
pdtwv Kpfolpou peyéBoug oe kouvéha, ta DPSCs oe
ouvouaopd e Ty avacuvduaopévn avBpwiv Hopgo-
YEVETIKY TTpwTelvn Tou ootou-2 (rhBMP-2) kai ikpiwpa
udpo&uanatitn/ koMaydvou/ moAuyahaktikoU o&€og eri-
Tdxuvav v evaoPeotioon kar adgnoav v ootiky Ta-
paywyn (Liu kai ouv. 201 1). MdNotq, n Bepaneia pe DP-
SCs umepeixe oapwg akdpa Kar évavt g Xprjong ootl-
koU autopooxelpatog. EmmAéov, oe mpdopatn HeAETn
Bpébnke T emheypéva avBpwmva DPSCs, wote va ex-
epdlouv Toug emoaveiakoug Seiikteg CD34 kai flk, oe
ouvduaopd pe Ikpiwpa @IBpoivng evioxUouv TV OoTIKr
evanoBeon kal emdlopBuvouy TAPWG Kpaviakd ootikd
eMelppata kpiolgou peyéBoug oe emfuueg. To mapayd-
pEVO 00T rTav ayyeloUpevo Kal egedviCe omopadikd
Turmkr) metahwdn dopr (Riccio kar ouv. 2012).

2N povadikr] péxpl ofpepa e@appoyr) o avBpwroug,
autéhoya DPSCs xpnoiporoirfnkav yia tv anokatd-
OTaoN ToU 00TIKOU MEIPPATOG TTou dnpioupyeitar deu-
TEPOYEVHG OTO PATVIAKS 00T amd TNV eEaywyr] Twv ey-
KAEIOTWV 1) NHIEYKAEIOTWV TPITWV YOp®iwy. 2& PEPIKOUG
aoBevelc, n KataotPoQr] Tou eatviou katd v eEaywyr
Twv Soviinv autwv dnpioupyel Buhako duo 1 Tpiwv Tol-
XWPATWY KAl OUVETTAyeTal KAOeT anwAeia 00TtoU TOUAG-
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2. Dental pulp stem cells (DPSCs) from permanent teeth
are capable of differentiating into several cell types.

3. In the pulp, DPSCs maintain a quiescent state in the
stem cell niches, located in the perivascular region of
the pulpal cavity, and are activated in case of dental
caries or trauma to produce tertiary dentin.

4. DPSCs can differentiate in vitro into osteoblast-like cells
that secrete abundant extracellular matrix and can
build woven bone. Moreover, DPSCs are capable of
forming a complete and well-vascularised lamellar
bone in vivo after ectopic grafting into immunocom-
promised rats.

5. Data obtained from in vivo transplantation of DPSCs
into critical-sized bone defects in animal models are
clearly encouraging and stress the need of further re-
search for the potential clinical use of DPSCs in bone
tissue engineering.
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xiotov /mm, Tou dev amokabiotatar autdpata. H Be-
pareia pe DPSCs oe ikpiwpa koMaydvou odrjynoe oe
au&non tou emmédou Patviakrig akpoAoiag Kar onpav-
KA avdktnon KAIVIKAG TTPGoQuUoNG 3 drjveg petd tnv
emépPaon, evw éva xpovo apydtepd Tapatnperibnke
TARENG amokatdotaon tou UPoug TG GatviakiG akpo-
Mooiag (D’Aquino kai ouv. 2009).

2YMIMEPAXMATA

I. O odovtikdg moAgdg eivar pia a&loonueiwtn myr
BAQOTOKUTIAPWY TIPOEPXOMEVWY amd TNV KPAaviakr
poipa TG VEUPIKAG akpoAopiag.

2. Ta PAactokittapa tou ToApoU Twv Jovipwy Sovtiwy,
DPSCs, pmopouv va diagopotoinBoulv mpog didgo-
PEG KUTTAPIKEG KATEUOUVOEIG,

3. Ta DPSCs mapapévouv avevepyd evidg Twv AW
OTIC TIEQIAYYEIQKES TIEQIOXEG TOU TIOAQOU Kal eVEPYO-
moloUvtal og TePImwon TePNOOVIKAG TIPOCPROANG 1
TPaUpAtog Kar mapdyouv Tetaptotayr] odovtiv).

4. Ta DPSCs &uvavtar va diagoporoinBouv in vitro o
KUTtapa Tou poidlouv pe ooteoBAdateg kai mapd-
youv e€wkuttdpla BepéNia oucia kal mpwtoyevr| ooti-
N 1016, V) TAPAYOUV WPIKO ayyeloUpevo ooto, dtav
gHUTEUOVTAI EKTOTIA in Vivo OE TTEIPAPaTolwa.

5. Ta dedopéva amd v epappoyr| twv DPSCs oe mel-
PAPATIKA HOVIEAQ OOTIKWY EMeIJpdTWY in vivo eival
0apws evBappuvtikd Kkar ToviCouv Ty avdykn Tiepa-
TEPW PEAETNG yia TV a&loAdynon kar avdruén mpw-
TOKOMWV BepareuTikig EQappoyng Twv KuTtdpwy au-
TV TNV Poaywyr TG OOTIKAG avayéwnong.
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Mapouciaon extetapévng mepiAnPing dpBpwv, and emotnpovikd mepiodikd cuyyevwv
e181IKoTHTWY TToU agopouv Tnv Ztopatkh kai N'vaBompoowmikr Xeipoupyiki

Presentation in Greek of extended summaries from papers on Oral and Maxillofacial
Surgery, published in Journals of relative Specialties

Br | Oral Maxillofac Surg. 2014 May; 52(5):387-91. Epub
2014 Mar 27

Evidence based management of Bell's palsy

McCaul JA, Cascarini L, Godden D, Coombes D,
Brennan PA, Kerawala CJ

Tekpnpiwpévn Siaxeipion tng 181omaboug mapdAuong
Tou Bell

OKtw xpdvia Petd TV TEPIYPAQr] TOU TIPOCWTTIKOU VeU-
pou to 1821, o 2kwtoglog xeipoupydg Charles Bell ma-
pouciaoe TPEiG TepIoEIg SuoAertoupyiag Tou velpou,
dUo 1610mabouc armiooyiag kar pia opeIAdpevn o€ OyKo
NG mapwtidac. ‘Extote n 1610mabrg mapdAuon Tou Tpo-
owmkoU velpou €yive yWwoth w¢ mapdiucn tou Bell
(Bell's Palsy).

H véoog xapaktnpiCetal and aipvidia évapgn kar povo-
TAeUpn aduvapia Tou KATWTEPOU KIVNTIKOU VEUPWVA TOU
TIPOCWTTIKOU VEUPOU XWEIG TV aveUpeon KAToIou artio-
Aoyikou rapdyovta. 2uvodd KAvIKG euprjuata propel va
efval n mapouocia mévou omobowtiaia pe avtavakhaon
OTNV TPAxXnAK| Kai Iviakd X0pd, Pelwpévn avoxr oto 86-
puPo kar opdmeupn diatapaxr g yeuonge. H emfmwon
NG véoou kupaivetar petaku | 1-40/100.000 minBuopou/
XPOvo Kal n moavdtnta mpooBoAiig evag atdpou oe AN
T Sidpkeia TG CwrG Tou umoloyiCetar mwg eivar 1/60.
O mepioodtepeg mepimuoelg Oa autoiaBoulv xwpig uro-
Aemdpevn duohertoupyia. ‘Eva mooootd Ba exer oxeddv
(uUoIoAoYIKA Aertoupyia Kai og éva pikpd ooootod Ba ey-
kataotaBel uéviun duoiertoupyia g 7ng eyke@alikig
ouCuyiag pe ooBapou Pabpol aduvayia, cuvkivnoia kai
OTIaoTIKATNTA TWV TTPOCWTTIKWY HUGV.

[Mévog otnV MPOOWTTIKY TIEPIOX EXEI EMMIONG avapepOel
aMd dev amotehel kaBohikd KAvVIKS onpeio. H be teikr
armokdtaotaon tou acBevolq oxetiCetal dueca pe
Bapltnta tng puikAG aduvapiag katd Ty epedvion Twv
OUNTTTWHATWV.

Topog 16, No 1, 2015/Vol 16, No |, 2015

H maboyéveon tng vooou @aivetal va oxetietal mmo
loxupd pe Tov 16 Tou amou €ptin, o oroiog efvar ured-
Buvog yia TV MPOKANoN 018 PATOG OTO TPOCWTIIKOU
veUpo. To oidnua mou mpokaAeitar éxel emBePaiwdel kKAI-
VIKd amd Ti¢ eméuPacelq amoouptieons otny TEPIOXH
Tou BeAovopaotosidous tprjpatog, eved DNA twv 1ov
HSV & VZV éxel amopovwBei amd evdoveupikd uypd
TipoowTtTKoU velpou acBevav pe mapdiuon Bell. AMol
miaBovevetikol pnxaviopol dmwe n 10xaipid, autodvooeg
vOOOI Kal N KANPOVOUIKOTNTA €xouv Tmiong TPotadel wg
mOavol aroAoyikol mapdyovteg TG vooou.

H &idyvwon tng mapdhuong Bell tietar khivikd. Xapa-
KtnpiCetal and aipvidia évapgn & taxeia eEENEN. Mmopel
va ouvodeletal and urepakouoia, diatapaxr g yeu-
ONG Kar eMnpeacyévn Aertoupyia tou opdmieupou da-
KpuikoU adéva. H aioBnon minpdtntag tou wtdg r mé-
VOG OTnV Teploxr] Uropel va mponynBei tng évap&ng g
puIkng aduvapiac.

KAvikd onpeia armoteholv n povémeupn puikr aduvapia
TV HIMIKOV JUOV OAOU Tou TTpOoowTioU KAl Tou TTACTU-
oparocg otov TpdxnAo. INapatnpeftal fAepapdrmwon kai
TWON NG Ywviag Tou otduatog e Tautdxpovn aod-
(ortoinon TG PIVOXEINIKAG aUAakag. To onueio tou Bell,
TIou epgavidetar pe v TPOogG Ta dvw TIEPIOTPOQN| ToU
BoABou katd v mpoomdBeia oUykAeiong Twv PAe@d-
PWV, TAPATNPEEITal o€ TOCOOTO 75% TWV TEPITTIHOEWV.
2 € TIePITIWON PUCIOAOYIKIG AEITOUPYIAG TWV aVRTEPWV
KAGOwV tou TMpoowTKoU velpou Ba MpETel va amokAel-
otel N vOoOog ToU AVWTEPOU KIVNTIKOU VEUPWVA. 2U0TN-
patikdg kKAvikOG éheyxog Ba mpémel va dievepyeital oe
KdBe mepimwon), yia v mbavdtnta avelpeong Oykwv
otnv miepioxr). H mbavdtnta véoou Lyme, 10ikd o€ ev-
OnpIKEG TTeploxég, Ba mpémel va amokAeiotel Pe dievép-
yela opoAoyikig e&€taong yia avelpeon aviiowudtwy
Borrelia burgdoferi.

O mepioodtepor aobeveis pe 1d10madr mapdiuon tou
TipoowTtTikoU veupou mapouacidlouy TAjpn autofaon pe
amokatdotaon g puikig Aertoupyiag. Qg ex Toutou n
Bepareia Twv aoBeviv autwy, €xel OKOTIO VA YEIWOE
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v mBavdtnta unoAemdpevng SuoAertoupyiag twv pi-
HIKOV HUGV KAl v PEIDOEl ToV KvOUVO el@dviong eri-
TAOKQV OTTwG n pETpia-Papeld puikr) aduvapia tou mpo-
oWwTIoU, N ouvkivnold, n ducAertoupyia tou autdvopou
(numpoowkdg omacpdg, Kookodeihia ddkpua) kar n
PIkvWon TWV TTPOCWTTIKWY HUGV.

Adyw duoAertoupyiag TG KIVATIKGTNTAG TwV PAE@dpwY
Kal NG Heldpevng €kkpiong dakplwv Ba mpémel va An-
@BoUv dueoa p€tpa yia TV MPOOTAcia Tou KePATOE-
doUg, mwe n oulykAeion Twv BAepdpwy pe e1dikd emmw-
patiopd Kai n ouxvr) epUypavon Tou emme@UKATA.
Aidgopeg Bepareieg éxouv potabel yia Tv avipeT®-
mmon g véoou. H xeipoupyikr Beparmeia pe anmoouprie-
on TOU VEUPOU OTNV TIEPIOXT] Tou BeAovopaactoeidoug
Terpatoq dev Ba mpérel va dievepyeftal kabdT €xel TIAE-
ov anodeixBel &1 dev MPooEpel onpavtikd Bepameuti-
kS dpehog. O Bedoviopds kal n euaioBepareia éxouv
xpnoipomoelfel aMd n peta-avduon g PiPAoypagiag
Sev éxel avadeitel onpavtkd Bepameutikd dpehog amo
NV e@appoyr) Touc. O AoKATEIG TwV TTPOCWTTIKWY JUGV
pmopel va miapouaidouv KAmolo QeAog o KATTOIEG TIPI-
TMWoelG o&eiag vooou ala xpeidlovtal TTEPICOOTEPES
HEAETEG yia va amodexBel autd.

2€ pia peAén n xprion utepPapikou o&uydvou kai iko-
vikoU @appdkou (Placebo) mapouacidoe onpavtikdtepo
Bepameutikd dPeAOG évavtl NG Ao ToU OTOPATOC XO-
pnynong mpedvicohdvne. Opwg Aoyw mpoBAnpatikou
oxedlaopol TG HEAETNG dev KpiBnke aopalig n eEayw-
Y TEANKQV oupepacpdtov. [Nepamépw KAIVIKEG HEAETEG
yia empBePaiwon Twv anoteAeopdtwy eivar anmapartnteg.
Aedopévou 6T n Aeypovn kai 18iaitepa to oidnua tou
TIpoowTTKOU velpou amoteAel To kAeidl g mabopuaoio-
Aoyiag TG vooou, N Xprion KOPTIKOOTEPOEIdWY Yia Tr) Oe-
pareia tng véoou éxel YehetnOel extevwg. Amo TG Peta-
avaNloeig TG Tpéxouaag BiBAioypapiag mpokumouy Ta
Tapakdtw oupmepdoparta. . H xopriynon koptikoote-
POEIBWV PEIVVEl ONUavTKA TNV moavotnta umoAeimdpe-
VNG puikig aduvapiag, tng duokivnoiag kal g duohel-
TOUPYIAG TOU AQUTOVOHOU OTNV TIEPIOXT] TOU TIPOCWTTIKOU
v. 2. H évap&n tng Oepareiag Oa mpémel va yiveral To ouv-
Topdtepo duvatd katd to duvatdv TG TPWTEG /2 VPEG
3. H xprion koptikootepdeidwy évavtl eikovikod eappd-
kou Oev avédeige au&npévn mbavdtnta mapevepyeiwv.
Téhog n xprion avtikov eappdkwy (aciclovyr, valaci-
clovir) yia tn Bepameia g mapdiuong Bell Baociotnke
OTnV avéupeon Tou 10U OTnV TIEPIOXT] TOU TIPOCWTTIKOU
velpou kai otnv umdéBeon &t n e€dhein tou 10U Ba ou-
voOeUEeTO amd peiwon TG AEYHOVIG KAl Tou OIOAKATOG
oTnV TIEPIOXT] ToU velupou. ATd T peta-avdiuon tng Pi-
BAioypaoiag mpoékue ATl CUYKPIVOPEVA HE TA KOPTIKO-
otePOEIdN Ta avtiikd edpPaka mapouciacav onPavtika
peldpevo Bepameutikd dpehod.

Empéreia — Anédoon: E. Kahpapévtlog
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Br] Oral Maxillofac Surg (2015), dx.doi.org/10.1016/j.bjom:s.
2014.10014

Magnetic resonance imaging: a useful tool to distinguish
between keratocystic odontogenic tumours and odonto-
genic cysts

FA Probst, M Probst, Ch Pautke, E Kaltsi, S Otto, S Schiel,
M Troeltzsh, M Ehrenfeld, CP Cornelius, UG Muller-Lisse

Mayvntuikr) topoypagia: éva xpricigo epyaleio yia ) Sia-
@opodIdyVwaor KEPATOKUCTIK®Y 0SOVIOYEVOV OYKWV Kal
odovtoyeveyv KUoTEWY

Ol KUOTIKEG AMOIWOEIG TNG KATW yvaBou elval OUXVEG
otn 'vaBompoowikr Xeipoupyikr, AAG ouvriBwg ava-
KahUTTtovtal tuxaia katd tn Sidpkeia aktivoypaikou
ehéyxou. H Siapopikr] Sidyvwon agopd kupiwg odovto-
YEVEIC KUOTEIG, KEPATIVOKUOTIKOUG OSOVTOYEVEIG GYKOUG,
adapavivopractpata, pn odoviovyeveig KUoTelg, GAa
odovtoyevr| veomAdopata rj anmiéq ootikég KUotelg. H
TipogyxelpnTkr didyvwon eival onpavtiky yiati eved n
mAeioPneia twv BAaPwV avtpetwiCetal pe amhr exru-
PrVION, KATIOIEG TIEPITTIWCEIG €HPavICouV TOTTKG emBeT-
Kr] SUpTIEPIQOPA Kal amartolv eupUtepn eKTopr yia va
ano@euxBel n ToTTIKY UMTOTEOTTH.

Kabwg o ouvrBbng akuvoypagikdg éleyxog (Travopapi-
kr) akuvoypaepia, CT) dev divel emapkeic mAnpopopieg
yia tn SIdyvwon Twv KUGTIKOY aMolwogwy, n Mayvntikd
Topoypagia (MRI) mapoucidlel auavopevo evdiagé-
pov Kar €xouv Adn dnpooieubel peAéteg yia tnv xprion
NG otn diapopodidyvwon peta&l adapavuvoPAaotw-
HATOG KAl KEPATIVOKUOTIKWY OSOVTIOYEVWV OYKwV HE BG-
on 1o Pabpd OPOIoYEVEIAG TOU TIEPIEXOUEVOU TWV AA-
AOIWOEWV.

H mapoloa perén éxer okomd va digpeuvrioel TG dia-
(POPEG OTO TOXWHA TWV KUCTIKWY AANOINOEWY, AAd Kal
va d1aoTaupWoEl Ta AMOTEAECHATA TWV TIPONYOUHEVWY
dnpooieupévwy pehetwv. Eyive avadpopikr perétn 20
aoBevwyv Pe KUoTelG TG KAtw yvdbou, atoug omoioug
mpoeyxelpntikd eixe yiver MRI, kar to amotéheopa g
I0ToAOYIKAG EEETAONG ITaV KEPATOKUOTIKOG 0OOVTOYEVAG
dykog oe |0 mepmmwoelg kar odovroyevig KUOTN OTIG
undAoireg 10. O ameikoviotikdg éheyxog pe MRI mepl-
AapBave eykdpoieg Topég T 1 -weighted kar T2-weighted,
pe TIdxog Toprg 4mm, Kabwg Kai eyKAPOIES KAl OTeQa-
VIQiEG TOPEG pE TNV Texvikr fat-suppressed short-tau-in-
version-recovery (STIR). EmmAgov, petd tn xoprjynon
okiaypagikoU (gadolinium-DTPA) eAfjpbnoav eykdpoieg
Kal OTEQAVIAieG TOPEG pe TNV TexvIKN frequency-selective
fat-suppressed T |-weighted.

H avduon twv eikdvey éyive and dUo aktivoldyoug Ee-
XWwPIoTd, ol omoiol dev yvwpidav TV 10ToAoyIKr didyvw-
on. Toug {ntrinke va aglohoyrioouv v évtaon orfpa-
TOG KAl TNV OHOYEVEIQ OTIG EMPEPOUG APEIG, TGO Tou
TIEPIEXOUEVOU GO0 KAl TOU TOIXWHATOG TNG KABe aMoi-

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikiig Xeipoupyikrig/
Hellenic Archives of Oral and Maxillofacial Surgery
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wong. EmmAéov toug {ntriBnke va Béoouv didyvwon pe
Bdon Tov oupmayn fj KUoTIKS Xdpaktipd Tng KdBe ah-
Aofwong, Tv evtdmon, kai T SIGUETPO TOU TOIXWHATOG.
H otauotiki avdhuon twv anoteleopdtwy €yive pe T
xprjon two-tailed Fisher's exact test, evw n a&liomotia
TV eUPNPATWV avdpeod otoug duo a&loAoyntég uro-
Aoyiotnke pe T xprion twv ouvteheotwv Cohen’s kappa
coefficient kar Spearman’s rank correlation coefficient.
Ta anmotehéoparta €dei€av pia tdon mpog evidueon év-
Taon onuatog otg T |-weighted kar uPnAr évtaon onj-
patog otg T2-weighted Ayeig, 1d00 OTOUG KEPATIVO-
KUOTIKOUG 0S0VTOYEVE(G OyKoUG OO0 KAl OTIG 0O0VTOYE-
Vel kiotelg. 2uvenwg dev rrav duvatd n dilapopikr did-
yvwon pe Bdon v évtaon orjpatog. Ooov agopd v
OHOVEVEIQ, Ol KEPATOKUGTIKO! 000VTOVYEVEC OyKOl eppd-
VIoav HeyaNUTEQPN ETEPOYEVEIQ OE OXEDN HE TIG 0OOVTO-
YeVeiG kioTelg. Autd mapatneriBnke oaeéotepa otiG Afj-
Yeig T1 xwpic okiaypagikd, alMd o ouvteAeotriq agior-
otiag petaly Twv aglohoynTwv Atav PIKkpdg Kal amarteftal
Tepaépw dlepelvnon.

‘Ooov apopd 1o Toixwpa TG aMoiwong, oupewva pe
Ta ATTOTEAEOATA TNG HEAETNG, OI KEPATOKUOTIKOI 0d0V-
Toyeveig dykol TTapousiacav xapnAf évraon orjpatoq
OTNV evioxuaon Tou ToIXOEPAtog (Hikpr amoppdenon

Topog 16, No 1, 2015/Vol 16, No |, 2015
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oKiaypa@ikoU) evey ol 0d0VTOyEVelG KUOTEIG TTapousia-
oav uPnAA évtacn ofpatog (PeydAn amoppdenaon okia-
ypagikoU). H diagopd autr] ritav otatiotikd onuavIikr
kal otoug dUo a&lohoynTtég kal ouvenwg Bewpeftal on-
pavukég mapdyovrag diagopodidyvwong. Emmiéov, ol
TIEPIOOSTEPEG OOOVIOYEVEIG KUOTEIG EJOAVIOQV OHOYE-
VEIQ TOU TOIXWHATOG, EVK O KEPATOKUOTIKOI 0d0VTOYE-
VeiG dyKol Tapouciaoav GAOTe opoyevég Kal GANOTE eTe-
POYEVEG TOfXwHa.

2upmepaopatikg, n pehétn amédeie ét n Mayvnukn
Topoypaoia pmopel va diapopodiayvwoel 0dovToye-
VEIG KUOTEIC amd KEPATOKUOTIKOUG 0dOVTOVEVE(G Gy-
Koug. Autd Spwg fowg dev eival duvatd oe kaBe mepi-
Twor), kabwg pe fdon tnv mapoloa Pehétn dev propel
va kaBopiotel n euaioBnoia A n eildikdtnta g pebo-
dou, dedopévou ot €yive TTpoeMmAoY Twv aoBevwy e
Bdon tn oaer 1otoloyiky didyvwaon Kal XpnoldoTol-
ABnkav diagopetikrc 1oxiog Mayvnuikol Topoypdeol,
ol otofol Tapouaidlouy diagopd otV éviaon ofpatog
petalu toug. Xpeidletal mepaitépw €oeuva vyia tn Bel-
Tiotortoinon tng peBddou mpokelpévou va augnbel n
aglomoria e

Emuéleia — Anddoon: HAiag Xpovdg
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Odnyieg yia Toug cuyypaqeig

To mepiodikd akolouBel tig umodeiteig tng Aiebvolg Emtpommg twv Exkdotwv 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 ev eival eUTPOOOEKTES KAl O UETAPEATHEVES EQYAOIEG,.
To mepiodikd Séxetal MPWTTUTIEG Epyacieg TTou agopouy BEuata Kupiwg 2To-
patkrg kai M'vaBorpoowikig XeipoupyikrG, aAMd Kal CUVAQWV YWWOTIKWY av-
KeIPEVwv OMw¢ 2Topatohoyiag, Alayvwotikig kal Aktivooyiag, Avaiobnoiooyiag
Kkal Epguteupatodoyiag.

O1 akdAoubol TUTTol EMOTNHOVIKWY £PYAciwv yivovtal Sektég, apou mponynOel
Kpion toug and tnv Emotnuoviky Opdda tou mepiodikou:

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

B) Epeuvnukég Epyaoieg, KhvikéG kal epyaotnpiakeg, péxpr 10 oehideg

I Evdiapépouoeg INepimmioeiq KaAd TekPNPIWHEVES, PEXPI 4 OUVONKE OeNBEG.
Anpooiglovtal emiong emotoAég Tpog Tov Aleubuvtr) 2Uvtagng, kabwg kar oN-
YOAOYEG epYaoies- TMPOTACEIS yia TN otiAn «[lpaktikég AUoEIG Kal TexVIKED».
O epyaaieg mou umoBdMovtal &g Ba mpémel va éxouv Snpoaieubei oute va
Bpiokovtal umd Kkpion yia dnpocisuon oe dMa mepIodikd, evey o Algubuvtrig
> 0vta&ng Siatnpel dAa ta dikaiwpata (copyright) Twv £pyaciiy mou €yivav SeKTEG
Kkal mpdkertal va dnpooieudolv oto mePIodIKO.

Mpog tov AlguBuvtry 20vtagng amootéMetal GAo To UAIKS NG epyaciag o nhe-
Krpovikd pop@r He e-mail (To keiuevo Ba mpémel va eival daktuhoypagnuévo pe
SIM\S didotnpa) oe apxeio Microsoft Word.

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

- EmotoAr) umoPoAig epyaoiag otov AleuBuvtr Z0vtaéng

- Zehidec tithou

- Mepfinyn kai Aé&eig - kheidid

- Kupiwg kefpevo

- BiBhoypagia

- [Mivakeg - Eikdveg - Aeldvieg pwtoypagiav

- BeBaiwon anmodoxrig dnuooieuong tng epyaoiag andé 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’ dTiou Tipo-
€oxetal n epyacia kar tov AieuBuvtr tou, ta otoixeia (Gvopa, diedBuvar), TnAépwvo,
fax kar e-mail) Tou ouyypagéa ou eivar urredBuvog yia tv aMnoypaepia. Avapé-
povIal emiong TuxOV TNYEG xpnpatoddtnong TG £pyaciag kal EUXapIoTie.

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

> Uvtopn mapouoiaon g epyaoiag (péxpr 200 AéEeig). g Bifhoypagiké Ava-
OKOTIAOEIG N TIEPIANYIN QVAQEPE! €V OUVTOWIA TO TIEPIEXOHEVO TNG AVAOKATINONG.
>uq Epeuvnuikég Epyaoieg n mepidnyn eivar Sopnpévn, pe ioaywyri, okord, UNKS,
u€Bodo, anoteéopata kar oupnepdopata. 2ug Evdiapépouceg Mepimwoeig n
TiepiANyN epIAapBAvel pikor el0aywyr| Kai Treplypagn tg MePTwong. 210 TEAOG
NG MepiAnyng avaypdgoval ol AEEeig - KAeIdId.

To kupiwg Keipevo avdloya pe to TUMo TG epyaaciag mepiéxel ta akdAouba:
A) BiBNoypagikég Avaokorioeig: n epyacia xwpiletal o kepdAaia e avtioTol-
X0UG Tithoug avdoya pe to B€pa kar katd Ty Kpion twv ouyypapéwy. H epyacia
ONOKANPWVETAI [E Ta OUPMEPAONATA.

B) Epeuvnuég Epyaoieg: n epyacia mepirdapBdver eioaywyr), okomo, UNIKS kai pé-
Bodo, aroteAéopata, oulrtnon kar cupnepdopata.

I Eviagépouceg lNeprmwoeig: n epyaoia mepihapPdvel eloaywyry, Tepiypaer
NG TePIMwong kal cudftnon - cupmepdopata.

Aev mpénel va ava@Epovtal oTo Keipevo MANPoQopieg yia Ty MPoEAeua Tng
£PYACIAG, TTPOKEIUEVOU VA AMTOCTEANETAI OTOUG KPITEG AVWVUA.

O1 BiBNoypagikég aparoptiég oto Kefdevo yivovtal pe T mpn avagopd twy
ovopdtwy étav MPOKeal yia évav rj dUo ouyypageig povo, akohouboUpeva and
10 €106 dnpoofeuong NG avtiotoixng epyaciag oe apévBeon, mx. (Pogrel, 2003
rj Taylor kai Smith, 1995). ‘Otav o1 cuyypageig ival mepicodtepor and dvo téte

Obnyieg yia toug auyypapeic/Guide for Authors

Guide for Authors

These instructions are in accordance with the Interational 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 610G ouyypapéag avapépetal oe SIAPOPETIKEG EPYATiEG pe ToV 610 Xpdvo
dnpooieuong téte petd n xpovoloyia mpootiBetal To ypdupa a, B, y KA. 1.
(Taylor 1995a, 19958). H id1a Siadikaoia akohouBeitar kar katd tn diapdpewon
NG Aotag 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
niapatiBeviar pe xpovoroyikr oeipd, Tmx. (Hansson kar ouv. 1983, Ishibashi kai
ouv. 1995, Widmalm kar ouv. 1994, Wiberg kai Wanman, 1998, Emshoff kai ouv.
2002, Toure kar ouv. 2005, Alexiou kai ouv. 2009).

H Biphioypagia

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

‘Orav yivetal avagopd oe olyypappa, eyxelpidio KA. téte akoloubeftar 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
otnv AyyAikr) oghida tou mepiodikou: 1x.: Nicomidis CG, Papadopoulos LK: Acan-
thosis. Hellenic Arch Oral Maxillofac Surg 12: 234-245, 2010

O1 avagpopéc og EMnvikd ouyypdppata yivovear ota EMnvikd, étav dev umidpxel
tautétnta tou BiRAiou ota AyyAikd Kal CUCCWUATWVOVTIAl OTNV Uridpxouod aA-
papnukr) AyyAikA BiBNioypaepia: mx.: [Namadomoulog MN: Xeipoupyikr. latpikég
exddoeig 2008, oeh. 345-346

O Mivaxeg

Avagépovtal dAol oTo Keildevo kai eival Saktuhoypagpnuévol otnv Tvakoypdpia
Twv poypappdtwy Word 1| Excel. O tithog toug daktuloypageital mdvw and
Tov TTivaka, v eme€nynoeig mapatiPevial kdtw amod tov Tmivaka.

O1 Eikdveg

O1 putoypagieg, ta oxrjpata, ta diaypdypata Kai Ta 10Toypdupata avageépoveal
OTO KelJevo wg eIkdveg kal apiBpouvar eviaia. Or éyXpwHEG EIKGVEG EKTUTI®-
vovtal xwpig empdpuvon tou cuyypagéa. OAa ta avwtépw katatiBevial oe
nAektpovikr poper. Or Pneiakég aneikovroeig Ba mpérel va éxouv avdhuon Tou-
Adxiotov 300 dpi kar didotaon piag mAeupdg touhdxiotov 7 cm. H amoBrikeuon
va eival oe popen JPG.

Xprion 16n dnpocieupévou pwtoypagikol UAikou empBdAletal va emonpai-
VETal Je oagr) avagopd Tng Ty mpoéleuong otn Aeddvta, kar Oxi pe Seiktn,
eve mapdAnia Ba mpémel va undpxel n oxeTik éyypaegn adeia.

O1 Aeldvteg Twv eIkOVLY

‘Oleg ol eikdveg ouvodeovtar amd AeCAvIeg TToU TIEPIEXOUV TIG ATIAPAitnTeS Emme-
Enyroeic. O1 AeCdveg ypdpovrar he Tov avgovia apifud toug oe Eexwpiotr| oe-
Nida.

YroBoAr 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 |P: 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
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