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A retrospective study of 377 biopsies with a provisional

diagnosis of residual cyst

Taxiarchis G. KONTOGIANNIS, Panagiotis CHRISTOPOULQOS, Georgios PRODROMIDIS,
Konstantinos I. TOSIOS, Nikolaos P. KEREZOUDIS, Alexandra SKLAVOUNOU

Department of Oral Pathology and Medicine (Head: Prof. A. Sklavounou), Department of Oral and Maxillofacial Surgery
(Head: Prof. C. Alexandridis), Department of Endodontics (Head: Assoc. Prof. M. Hambaz), School of Dentistry, National and

Kapodistrian University of Athens, Athens, Greece

MEPINHWH: Q¢ unoAeippatikr kbotn (YK) mepypdoetal
N TIEPIAKPOPEICIKK KUOTN TIOU TTapdpével oTig yvaboug
peTd v e€aywyr| Tou urelBuvou dovtiol. MoAMEG PAG-
Bec twv yvdbwv pmopel va pipouvtal v eikéva YK
Jkomég: H kataypaer kar peAétn tou emmoAacpou kai
TV KUPIOV XAPAKTNPIOTIKOV Twv PAABOV Twv yvdbwv
Tou pigouvtarl v eikéva YK, petd amd tnv avdiuon
1otoraBoAoyik)V EeTdoewy I0TOTEPAXIWY TTOU €ixav
uttoPAnBel pe mBavr) didyvwon YK.

YAkd kar MéBodog: >uykevipwBnkav avadpopikd yia
xpovikd didotnua 14 etwv, Aa ta mapamneprukd yia
iotorraBoAoyikn e&étaon aMolwoewv pe moavr didyvw-
on YK kabwg kar ol avtiotoixeg 1otorrafoloyikég exOg-
O€IG KAl Kataypdenkav KAIVIKEG TIANPOQOpPIEG.
AroteAéopata: 2uvolikd cuMéxBnkav 377 TepImmwoelc.
>e 42 and autég (I 1,1%) n 1otoroyikry Sidyvwaon Atav
BAGPN pn-odovtoyevouc eAeypovwdoug arioloyiag pe
ouxvdtepn TNV odovtoyevr) Kepdtivokuotn (45,26%),
eV Ppédnkav mepimaoeig adapavivoBAaoTOuatog, pe-
TAOTATIKOU KAPKIVWHATOG KAl kakorjfoug Gykou.
Jupnepdopara: BAGBeg pe mBavr) didyvwon YK mpémel va
agaipouvtal kai va uroBdMovtal og iotoloyikr e&taon.

AEZEIX KAEIAIA: kdoteig twv ywdBwy, odovtoyevelg KU-
OTEIG, UMTOAEIJHATIKA KUTTH, 000VTOYEVG KEPATIVOKUATN,

Broyia.

SUMMARY: Residual cysts (RC) are radicular cysts left be-
hind after tooth extraction. Many jaw lesions of non-odon-
togenic inflammatory origin may mimic the residual cyst.
Aim: To record and discuss the prevalence and the fea-
tures of jaw lesions mimicking RC, from the specimen
with a provisional diagnosis of RC submitted for patho-
logic examination.

Materials & Methods: The biopsy request forms of all le-
sions submitted for pathologic examination with the clin-
ical diagnosis of RC, during a |4-year period, and the re-
spective final pathology reports, were retrospectively
studied. Selected clinical features were recorded.
Results: 377 cases were retrieved. In 42 of them (I 1.1%)
the pathologic diagnosis was of a non-inflammatory
odontogenic lesion. The most commonly misdiagnosed
lesion was the odontogenic keratocyst (45.26%), while
one ameloblastoma and 2 malignancies (metastatic
tumor and malignant spindle cell tumor) were also found.
Conclusions: A lesion clinically diagnosed as a RC stands
| out of 10 possibilities to be a non-odontogenic inflam-
matory lesion including malignant neoplasms. Thus, all le-
sions with clinical and radiographic features consistent
with a RC must be enucleated and examined.

KEY WORDS: jaw cysts; odontogenic cysts; residual cyst;
odontogenic keratocyst; biopsy
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EIZAITQrH

Q¢ umoAeIgPaTIKA TIEPIAKPOPPIGIKK 1 UTTOAEIJUATIKY KU-
otn (YK) mepiypdgetal n kiotn mou rapapével otg yvd-
Boug petd v eaywyri Tou umelBuvou dovtiou (Neville
kai ouv. 2009). AvtmpoowrieUel v 3n (Bataineh kar ouv.
2004, Varinauskas kai ouv. 2006, Prockt kar ouv. 2008)
1) 4n (Ledesma-Montes kai ouv. 2000, Mosqueda-Taylor
kar ouv. 2002, Koseoglu kar ouv. 2004, Jones kai cuv.
2006, Ochsenius kai ouv. 2007) ouxvdtepn odovioyevr
KUotn, avdhoya pe TO av ot PEAETN oupmepIAapBavov-
Tal fj Ox1 0l 0OOVIOVEVEIG KEPATIVOKUOTEIG, PE OUXVOTNTA
and 2,2% (Bhaskar, 1966) wg I',29 (Ochsenius kai ouv.
2007). H YK epgpaviCetar ouxvdtepa ot d&vdpeg
(Mosqueda-Taylor kar ouv. 2002, Koseoglu kai ouv.
2004, Jones kar ouv. 2006, Meningaud kai cuv. 2006,
Ochsenius kar ouv. 2007, Prockt kai ouv. 2008), dmwg
Kal n TepIakpoppIGiKA KUoTn, aAd Siaylyvwoketal o pe-
yaAUTepeg nNAikieg amd v teheutaia, mOavag emeidn n
EMepn oupmmwpatoloyiag kaBuotepsl ™ didyvwon, n
orola yivetal Tuxaia JeTd amé aktuvoypapikd EAeyxo yia
dMo Adyo ry dtav avammuxBel Seutepoyevw PAeypovr
(Regezi kar ouv. 2003, Muglali kar Sumer, 2008, Prockt
kar ouv. 2008). Aev undpxel opoewvia wg TPOG T ou-
xvatepn Béon evidmong, pe dAMeG peAéteg va avapé-
pouwv TV dvw yvdbo (Bhaskar, 1966, Jones kai ouv. 2006,
Oschenius kai ouv. 2007) kar dMeg v kdtw yvdbo
(Prockt kar ouv. 2008).

H YK kAivikd pmopel va mpokaAéoel ékrmtuén rj kai amop-
pdeNoN Tou 00TIKOU TTETAAOU, oTTOTE TIPOPAAEI OTOUG
paAakoUg 10toug e T Hoper] kKAuddlouoag idykwong
(Oikovopotothou kar TpiavtaguMou, 2007). Axtivo-
YPAPIKG, ameIkovIZeTal w¢ oTPOoYYUA f woeldr¢ dialya-
on oe ToikiAn amdéataon amd v Kopuer TG Vwdrg
akpolopiac, n omoia Pmopel va éxel okidoeig Aoyw Ou-
otpoikyv  evaoBeotiwoswy  (OikovopomoltAou  Kkai
TpiavtaguMovu, 2007). H 1otoraBoloyikr eikdva tng YK
efval mapdpoia pe NG meplakpoppIdikrg kiotng (Regezi
kar ouv. 2003, OikovopomoUAou kar Tpiavta@uiou,
2007, Neville kar ouv. 2009). To tofxwya amoteAeftal
and vwdn ouveTikd 10T TTou emevdUetal amd MoAUOTI-
Bo mhakwdeg emBAANIo, To omoio umopel va epgavilel
BAewndn petamaoia ry atpogia. O ouvdetikdg 10tdG i
var dinénuévog amd gAeypovmdn kUttapd, av Kal ouxvd
N @Aeyovr| eival TIEPIOPICHEVN, evw ETTAEOV TTAPATN-
pouvtal owpdta Rushton, KOKKIOPATA KPUGTAMWY XO-
AnoTEPOANG Kal SUCTPOPIKEG EVAOBECTINTEIS,

H tehikr avupetwmon twv YK eivar katd kavdéva xel-
pOoUPYIK, e exmuprjvion (Ayyehdmoulog kar ouv. 2010).
Qotdoo, éxel diatunwlel n dmoyn mwg ol BAGPeg Tou
Tapapévouv petd tnv e€aywyry tou dovtioU TPETeEl
anhwg va mapaxkoiouBolvtal, Adyw G peydAng mba-
VATNTAg UTIOOTPOPAG HEOW TNG «amooUvBeong» Tou Tol-
XWHPATOG, kal av mapapeivouv mpoteivetal va yivetar amo-
OUTIIEDN, TIPOKEINEVOU va anmo@euxBel n Tpwor), katd
TNV eMéPBacn, Twv akpopEIGIKWY ayyeiwy Twv TTapakei-

Kovroyidvvng I. T. kar ouv./Kontogiannis G. T. et al.

INTRODUCTION

The residual radicular cyst or residual cyst (RC) is a radic-
ular cyst that remains in the jaws after the extraction of
the involved tooth (Neville et al. 2009). It is the 3rd
(Bataineh et al. 2004, Varinauskas et al. 2006, Prockt et
al. 2008) or 4th (Ledesma-Montes et al. 2000,
Mosqueda-Taylor et al. 2002, Koseoglu et al. 2004, Jones
et al. 2006, Ochsenius et al. 2007) commonest odonto-
genic cyst, depending on the inclusion of odontogenic
keratocysts in the respective studies, with a prevalence
of 2.2% (Bhaskar 1966) to | 1.2% (Ochsenius et al. 2007).
As in radicular cyst, RC is more common in male than
female patients (Mosqueda-Taylor et al. 2002, Koseoglu
et al. 2004, Jones et al. 2006, Meningaud et al. 2006,
Ochsenius et al. 2007, Prockt et al. 2008), but it is diag-
nosed in older patients, possibly because the lack of
symptoms delays diagnosis that is usually made inciden-
tally, during a radiographic examination performed for
other reasons, or when secondary inflammation develops
(Regezi et al. 2003, Muglali kar Sumer, 2008, Prockt et
al. 2008). There is no agreement as to the more com-
mon location, with some authors reporting more com-
mon involvement of the maxilla (Bhaskar 1966, Jones et
al. 2006, Oschenius et al. 2007) and others of the
mandible (Prockt et al. 2008).

Clinically, an RC may cause extension or absorption of
the cortical bone, eventually protruding in the soft tissues
as a fluctuant swelling (Economopoulou and Triantafyl-
lou, 2007). Radiographically, it presents as a round or
oval-shaped radiolucency lying in varying distance from
the alveolar crest that may show radiopacities due to dy-
strophic calcifications (Economopoulou and Triantafyllou
2007). The histopathological features of RC are similar
to those of radicular cyst (Regezi et al. 2003, Econo-
mopoulou and Triantafyllou 2007, Neville et al. 2009).
The cyst wall consists of fibrous connective tissue lined
by non-keratinized stratified squamous epithelium that
may show mucinous metaplasia or atrophy. The connec-
tive tissue is infiltrated by inflammatory cells that are usu-
ally scant, while Rushton bodies, cholesterol crystals'
granulomas and dystrophic calcifications may be present.
The treatment of RC is usually surgical excision with enu-
cleation (Angelopoulos et al. 2010). However, it has
been stated that lesions remaining in the jaws after tooth
extraction should only be periodically examined, as there
is a great possibility to heal through “‘decomposition” of
their walls and in case that they remain, decompression
should be carried out in order to avoid damage of the
apical vessels of adjacent teeth and other anatomical
structures (Walton, 1996). Although there are no long-
term follow-up studies of lesions that were left behind
following tooth extraction (Walton, 1996, Gardner,
1997), many researchers support that such lesions do
not heal spontaneously and remain within the jaws
(Gardner, 1997, Schaffer, 1997). Furthermore, many
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pevwv Sovtinv kal dMwv avatopikwy otoixeiwv (Walton,
1996). Av kai bev UTIAPXOUV AKPOXPOVIEG EDEUVEG YId
TNV TTopEia aAoIWoEWY TToU TIapEpevay JETd Ty e&a-
ywyr] tou dovtiol (Walton, 1996, Gardner, 1997), moh-
Aol gpeuvnTég umootnpiCouv Twe of BAGPeg autég dev
UTTOOTPEQPOUV QUTOPATA Kal TIapdpévouy otig ywdboug
(Gardner, 1997, Schaffer, 1997). EmmAéov, TOMEG dMeg
BAGReC Twv yvdBwv pmopel va pipnbouv v eikdva YK
omw¢ avarmu&lakég KUOoTelG, 181aftepa n 0dovToyevrg Ke-
pativokiotn (August kar ouv. 2000, Chapelle kar ouv.
2004, Cunha kai ouv. 2005), kahoriBeig IvoooTikég PAd-
Bec (Sanchis kar ouv. 2003, Pérez-Garcia kar ouv. 2004,
Bhandari kai ouv. 2012), 1o KevtpIkd yIyavIiokuTtdpIkd
kokkiwpa (Peters kai Lau, 2003), odovtoyeveig dyKol, 101-
aftepa to adapavuvoBAdotwpa (Chapelle kar ouv. 2004,
Cunha kar ouv. 2005, Shivali kar ouv. 2013), n 1810ma6Ag
ootk kolAdTnta 1 kiotn tou Stafne (Sisman kar ouv.
2010), aMd kai omravidtepa kakonBeig PAdBReg (Schwim-
mer kai ouv. 1991, Swinson kar ouv. 2005, Muglali kai
Sumer 2008). Acgpaiiig Sidyvwon propel va tebel pévo
e tnv 1otomaBoloyikr| e€€tacn, n omoia mpoUmoOEtel
TN XelpoupyIkr apaipeon g PAGPNG.

2KomdG NG Tapouoag epyaciag Atav n kataypaer Tou
emmoAacpol BAABWV twv yvdbwv TTou pigolvtal Ty &l-
kéva YK, petd amd v avduon iotonaBoloyikwv eEe-
Tdoewv 10ToTEPaxiwv Tou eixav uttoPAnBel pe mbavr
Sidyvwon YK kabwg kar n ouykprtikl HEAETN Twv KUPIwY
EMONMIOAOYIKWV KAl KAVIKQOV xapaktnplotikaov g YK pe
TG AoImeég opddeg BAaPwv.

YAIKO KAl ME©OOAOX

2 uyKevTpwOnkav avadpopikd dAa ta mapamepttikd yia
1otoriaBoloyikr| eE£Taon aMOIOCEWY TTOU eixav UTToPAN-
Bel oto Epyaotripio >topatoloyiag pe mBavr| didyvwon
YK, og xpovikd didotnua 14 etwv (lavoudpiog 1990-Ae-
KEpPplog 2004). Kataypdpnke To @UAO Kal n nAIKia twv
aoBevav, n evtdmon kai n péyiotn diduetpog g PAd-
BnG, N ouprmwpatoloyia, kai n eidikeuon Tou amooTé-
Aovtog 1atpoU (XepoupydG OTOPATOG, OTOPATIKOG Kal
yvabompoowkdG XeIPoupyds A YEVIKOG 000VTIaTEOG).
2UMEXBnKav emiong kal kataypdenkav TAneo@opieg
and g avtiotoixeg TeNKEG IoToTaboloyikeG ekBETEIG.
2TG TIEPITTTWOEIG OTTOU 1 TENKT SIdyvwon avépepe AMN
BAABN, pn odovtoyevoug pAeypovadoug artiohoyiag, ka-
Taypdenke av n tehikr didyvwon eixe oupmepIAngOel otn
diapopikn didyvwon,

O1 Siapopég avdpeoa ota avtiotoixa XapaktnPIoTKA
v YK kal tTwv dMwv evdootikov BAaov pn odovto-
yevoug @Aeypovndoug artioloyiag eAéyxBnkav pe tig do-
Kipaoieg X2 pe di6pBwaon katd Yates (Tmoiotikd dedopé-
va) kal unpaired t-test (mocotikd dedopéva). Kar otig
Suo dokipaoieg wg emimedo oTATIOTIKAG ONPAVTIKGTNTAG
opiotnke to p<0,05. H otatiotikr] avdhuon mpayuato-
roiBnke pe to mpdypappa SPSS Statistics 17.0 software
(SPSS, Inc,, Chicago, IL, USA).
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other jaw lesions may mimic an RC, such as develop-
mental cysts, mainly odontogenic keratocyst (OKC) (Au-
gust et al. 2000, Chapelle et al. 2004, Cunha et al. 2005);
benign fibro-osseous lesions (Sanchis et al. 2003, Pérez-
Garcia et al. 2004, Bhandari et al. 2012); central giant-cell
granuloma (Peters and Lau, 2003); odontogenic tumors,
such as ameloblastoma (Chapelle et al. 2004, Cunha et
al. 2005); Stafne’s bone cavity (Sisman et al. 2010); and
in rare cases malignant lesions (Schwimmer et al. 1991,
Swinson. et al 2005, Muglali and Sumer, 2008). The final
diagnosis can be made only after pathologic examination
of the lesion, following its surgical removal.

The aim of this study was to record the prevalence of
other jaw lesions mimicking RC from the lesions submit-
ted for pathologic examination with a provisional diag-
nosis of RC, as well as to compare the main clinical and
epidemiological features of those two groups of lesions.

MATERIAL AND METHODS

All the biopsy request forms of lesions submitted for
pathologic examination to the Department of Oral
Pathology and Medicine, with the clinical diagnosis “resid-
ual cyst” during a 14-year period (January 1990 to De-
cember 2004) were retrospectively collected. Gender
and age of the patient, site and maximum diameter of
the lesion, symptoms and specialty of the clinician sub-
mitting the biopsy (oral surgeon/oral and maxillofacial
surgeon, general dental practitioner) were recorded. The
final diagnoses were additionally extracted from the re-
spective pathology reports. In cases where the final di-
agnosis was a lesion of non-odontogenic inflammatory
origin, inclusion of final diagnosis in the differential diag-
nosis list was also recorded.

Differences between the respective features of RC and
other lesions of non-odontogenic inflammatory origin
were examined with Yate's chi-square test (qualitative
data) and unpaired t-test (qualitative data). In both tests
the significance level was set to p<0.05. Statistical analysis
was performed with SPSS Statistics 17.0 software (SPSS,
Inc., Chicago, IL, USA).

RESULTS

377 cases were retrieved. In 299 of them (79.33%) with
a provisional diagnosis of RC the final diagnosis was RC,
in 31 cases (8.22%) it was granulomatous tissue, in 5
cases (1.35%) scar tissue, and in 42 cases (I |.1%) other
lesion of non-odontogenic inflammatory origin. Compar-
isons were limited between RC and other lesions. The
main clinical features of those lesions are presented in
Table |, where the statistically significant differences
found on the average age and the maximum diameter
of the lesions are shown.

The final diagnoses of the other lesions are displayed in
Table 2. Developmental cysts were the most frequent



54

AMOTEAEXMATA

2UVONIKG peAetriBnkav 377 mepimwoelc. 2& 299 and au-
€6 (79,33%) pe kAvikr didyvwon YK n tehik didyvwon
Atav mpdypat YK, oe 31 (8,22%) rjtav @Aeypova -
dnc/kokkiwdng 1otég, oe 5 (1,35%) ouhwddng 10Tdg, Kal
oe 42 (1'1,196) GMn BAGPN pn-odovtoyevoug pAeypov®-
doug armohoyiag. O1 mepatépw ouykpIoeIg TTeplopioTn-
kav Peta&l twv YK kai twv 42 mepimaoewy Pe dAn did-
YVWON TToU KAtaxwprBnkav wg «aAn BAERn». Ta kipia
KAIVIKd oToixeia mapoucidlovtar otov [livaka |, dmou
@alveTal ¢ oTaToTKd ONUAVTIKEG dIapopEC Ppédnkav
yIa T péon nAikia twv aoBevadv kai tn péyiotn diduetpo

TV BAaBov.

O teNikég Siayvwoeig twv AMwv BAaBwv mapouaidlovtal
otov [ivaka 2. Zuxvdtepeg Atav o avartugIakeég KUOTEIG
(73,82%), evw Bp€dnkav éva adapavivoPrdotwya, éva
petaotatkd Kapkivwpa dyvwotng mpwtorabolg eotiag,
Kal évag KakornBng atpaKToKUTIAPIKOG GYKOG (Hn AM®G
nipoodiopildpevog). H odovtoyevric kepativokiotn ritav
n el didyvwon oe 19 mepimaoeig (45,26%). H ouv-
ToImtKke mheloPneia twv Broyiwv (87,53%) eixav umoPAn-
Bel efte amd xeipoupyols otdépatog f amd oTopatkoug
ka yvaBompoowikoug xepoupyous (I'ivakag 3).

2YZHTHZH

>ty mapouoa pehétn Samotwbnke mwg to I1,1%
(42/377) BAaBov twv yvdBwv Tou Siayvwotnkav Pe Bdon
Ta KAVIKG Kal aktivoypagikd xapaktnplotikd wg YK Atav
GMeG PAABeG, pn-odovtoyevoug pAeypovwdoug artioho-
yiag, peta&y twv omoiwv BAGBEC pe emBeTikr PloAoyikn
OUPTIEPIPOPG, OTTWG N 0dOVIOYEVAG KEPATIVOKUOTN, N
adevoeldric odovtoyeviig kot To adapavivoBAdotwua,
A e TTTwxr] Poyvwon omwe ta KakorBn veom\dopata.
Av kai o emmoAdopdg AMng Tehikig didyvwong oe Tepia-
KpoppIikéG PAABe pe mBavr) didyvwon odovioyevoug
PAeypovmdoug KUoTng éxel armaoxohjoel n BiAioyparia
(Bhaskar, 1966, Spatafore kai ouv. 1990, Peters kar Lau,
2003, Ortega kai ouv. 2007, Omoregie kai ouv. 2009, Bec-
consall-Ryan kai ouv. 2010, Kontogiannis kar ouv. 2014),
Sev Bpédniav peAéteg Tou va avagépovtal eidikd otg YK
270G TIApANAve HEAETEG, O emMmMoAao g BAaBWV pn-odov-
ToyevoUg Aeypovmdoug artioAoyiag mou pidouviav v
KAVIKH) elkdva TepIakpopPIgKAG KUOTNG Kupavotav amd
0,65% wg 4% (Spatafore kai ouv. 1990, Peters kai Lau,
2003, Ortega kai ouv. 2007, Omoregie kai ouv. 2009, Bec-
consall-Ryan kai ouv. 2010), kai og peAétn oe eMnvikd
mAnBuopd Atav 3,42% (Kontogiannis kai ouv. 2014). >
pia pehétn omou eixav cupmepIA@Oel TTePIaKPOPPIGIKES
kal YK to avtiotoixo mocootd Arav |,3% (Bhaskar, 1966).
‘Onwg mpokdrel and v mapoloa epyaoia, pia aloi-
WON HE KAVIKE Kal aKTivoypagikd Xapaktnpiotikd cuppa-
14 pe YK éxel onpavtkd auénuévn mBavdtnta va eiva
dMn voooloyikr ovtdtnta, and &t pia alMoiwon Tou pol-
aCel Pe TEPIAKPOPPICIKY KUOTN,

Kovroyidvvng I. T. kai ouv./Kontogiannis G. T. et al.

Nivakag 1: Kdpia kAwvikd ototxeia 377 BAaBwv US‘KNVIKI‘,] Aldyvwon
urtoAeluaTikn kuotn (YK)

®Uho

Méon nAiia (€mn)

Evromion

Mgon péytotn
dldueTpog (cm)
Juprtopara*

*Tévog, oldnua, ouplyylo, duokoAia otn pdonon.

Avopeq
yuvaikeg
avahoyia

dvw yvdbog
K&Tw yvabog
avahoyia

val
Oxt

1,94+1,3 2,56+1,69

YK ‘AMn d1dyvwon
238 26
97 16
2.46:1 1.625:1
41,33+15,04 | 47,55+18,54 | p=0,01
166 24
1565 18
1.07:1 1.33:1

144 20 p=0,09
86 20

Mivakag 2: Tehikég dlayvaoelg BAaBwv e didyvwon mAny YK

Tehikr didyvwon

Avartu&lakég KUOTeIQ

Odovtoyevelg dykol

AMec BAAREQ

>Uvoho

OdovToyeviic KepaTivoKUoT
AdevoeldrG 000VTOYEVIQ KUOTN
EvaoBeotioyuevn odovtoyevng KUotn
Kdotn typopelou

MAdyla TTepLodOVTIKY KUOTN
Meteyxelpntikn KUotn dvw yvadou
AdauavtivoBAdoTwua
OoteomnopwTikd EMNELUPA

Avtidpaan EEvou owuaTog
Alpayye{wpua

KahorBng dykog veupikou lotou
KevTplkd YIyavTOKUTTAPIKO KOKK{wUa
Metaotartikd kapkivawpa

Kakortng arpakTtoKuTTapikog GYKOg

Nivakag 3: Katavoun YK kat dAMwv BAaBwv avéhoya
e v e1dikeuon Tou MapAréurovTog [atpou

STTIX 1) XS

["evikol odovtiaTpol

>Uvoho

ApiBudg

TIEPIOTATIKWV

330
47
377

No. %
19 45,26
4 9,52
4 9,52
2 4,76
1 2,38
1 2,38
1 2,38
3 7,14
2 4,76
1 2,38
1 2,38
1 2,38
1 2,38
1 2,38
42 100
39 11,81%
3 6,25%
42 11,1%

SIMX: Zropatikol kat M'vaBorpoowttikol xelpoupyol, X2: xelpoupyol oTépaTog

ones (73.82%), while a case of ameloblastoma, a case of
metastatic tumor of unknown primary origin and a case
of malignant spindle cell tumor were also found. The
odontogenic keratocyst was the final diagnosis in 19
cases (45.26%). The vast majority of cases (87.53%) had
been submitted by oral surgeons or by oral and maxillo-
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Table 1: Main clinical features of 377 lesions with a clinical diagnosis

of a residual cyst (RC)

Gender

Average age (years)
Location

Average maximum
diameter (cm)
Symptoms*

* Pain, swelling, sinus tract, difficulty in mastication.

Table 2: Final diagnoses of other lesions

Final diagnosis

Developmental cysts

Odontogenic tumors
Others

Total

Table 3: Distribution of RC and other lesions according
to the specialty of the submitting clinician

OMFS or OS
GP
Total

RC Other diagnosis
male 238 26
female 97 16
ratio 2.46:1 1.625:1
41.33+15.04 | 47.55=18.54 | p=0.01
maxilla 166 24
mandible 155 18
ratio 1.07:1 1.33:1
1.94+1.3 2.56+1.69
yes 144 20 p=0.09
no 86 22
No. %
Odontogenic keratocyst 19 | 456.26
Glandular odontogenic cyst 4 9.52
Calcifying odontogenic cyst 4 9.52
Sinus cyst 2 4.76
Lateral periodontal cyst 1 2.38
Surgical ciliated cyst 1 2.38
Ameloblastoma 1 2.38
Bone marrow defect 3 714
Foreign body reaction 2 4.76
Hemangioma 1 2.38
Benign neural tumor 1 2.38
Central giant-cell granuloma 1 2.38
Meastatic carcinoma 1 2.38
Malignant spindle cell tumor 1 2.38
42 100
No. Other diagnoses .Percer]tage of oth_er
of cases diagnosis per specialty
330 39 11.81%
47 8 6.25%
377 42 11.1%

OMFS: Oral and Maxillofacial Surgeon, OS: Oral Surgeon, GP: general practitioner

H odovtoyeviig kepativokiotn 1 KEPATVOKUOTIKOG
odovtoyevrig Oykog eival n BAGPN mou cuxvotepa diayi-
yvwoketal AavBacpéva wg YK dnwg eafvetar kar améd
avdloyeg HeNEteq oe TeplakpoppIlikég Kuotelg (Peters
kar Lau, 2003, Cunha kai ouv. 2005, Ortega kar cuv.
2007, Omoregie kai ouv. 2009). H emBetikr Pioloyikr
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facial surgeons (Table 3). In 39 cases (92.86%) the final
diagnosis was not included in the differential diagnosis.

DISCUSSION

The present study shows that | 1.19% (42/377) of jaw le-
sions clinically and radiographically diagnosed as RC were
finally other lesions of non-odontogenic inflammatory
origin, including lesions with aggressive behavior, such as
odontogenic keratocyst, glandular odontogenic cyst,
ameloblastoma or with poor prognosis like malignancies.
Although the prevalence of other diagnosis among peri-
apical lesions has been discussed in the literature
(Bhaskar, 1966, Spatafore et al. 1990, Peters and Lau,
2003, Ortega et al. 2007, Omoregie et al. 2009, Bec-
consall-Ryan et al. 2010, Kontogiannis et al. 2014), there
are no studies considering specifically RCs. In the afore-
mentioned studies, the prevalence of lesions of non-
odontogenic inflammatory origin mimicking the clinical
features of RC ranged from 0.65% to 4% (Spatafore et
al. 1990, Peters and Lau, 2003, Ortega et al. 2007,
Omoregie et al. 2009, Becconsall-Ryan et al. 2010), and
in a study of Greek population it was 3.42% (Kontogian-
nis et al. 2014). In a paper where both radicular cysts and
RCs were included (Bhaskar, 1966), the respective per-
centage was |.3%. As shown in the present study, a le-
sion with clinical and radiographic features consistent
with a RC has a greater possibility to be another disease,
than one that resembles a radicular cyst.

The odontogenic keratocyst or keratocystic odontogenic
tumor is the lesion most commonly misdiagnosed as a
RC, as in also shown in similar studies considering radic-
ular cysts (Peters and Lau, 2003, Cunha et al. 2005, Or-
tega et al. 2007, Omoregie et al. 2009). The aggressive
biologic behavior of odontogenic keratocyst, with local
infittrative growth and common recurrences necessitates
its excision and the long-term follow-up of the patient.
The glandular odontogenic cyst (Fowler et al. 201 I') and
the calcifying odontogenic cyst or calcifying cystic odon-
togenic tumor (Sonone et al. 201 1) may also present an
aggressive biologic behavior, and cases of both lesions
were found in the present study mimicking a RC. Cases
of ameloblastoma originally diagnosed as RC have been
reported in the literature (Chapelle et al. 2004, Cunha
et al. 2005, Shivali et al. 2013), while there are three case
reports of squamous cell carcinoma mimicking a RC
(Schwimmer et al. 1991, Swinson et al. 2005, Muglali and
Sumer, 2008). Malignant neoplasms are usually associ-
ated with neurological manifestations, like pain or hy-
poesthesia (Swinson et al. 2005), as was seen in one of
the two cases of malignant neoplasms included in the
present study that proved to be a malignant spindle cell
tumor.

The epidemiological and clinical features of RC of the
present study are in agreement with the literature re-
garding the predilection of males over females
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oupmEPIPOPd NG 0dovToyeVoUG KePATIVOKUOTNG, HE Td-
on TOTTKAG EMEKTACNG KAl CUXVEG UTIOTPOTTEG, emMBdAel
v agaipeon TG PAABNG Kail Ty Hakpoxpdvia Tapako-
AoUBnon tou acBevoug. EmBetikr| PioAoyikr| oupmepipo-
pd umopel va mapouaidouv eriong n adevoeidrg odov-
Toyevrg kiotn (Fowler kar cuv. 201 1) kar n evacPeot-
oUpevn odovtoyevig KUoTN | evaoBeotiolpevog KuoT-
k&G odovtoyevric Oykog (Sonone kar ouv. 201 1), mepi-
TWOEIG Twv omoiwv Bpédnkav atnv Tapoloa PeAET va
pigouvtal Ty eikéva YK. St PipAioypagia €xouv ava-
@epBel Mepmwoeig adapavtivoBAactwpatog mou dia-
yvwotnkav apxikd wg YK (Chapelle kai ouv. 2004, Cun-
ha kar ouv. 2005, Shivali kai ouv. 2013), evw undpxouv
Kal TPEIG TIEPITTIWOEIG aKavBOKUTIAPIKOU KAPKIVWHATOG
pe eikéva YK (Schwimmer kar ouv. 1991, Swinson kai
ouv. 2005, Muglali kar Sumer, 2008). >uvr|fwg ta kakon-
Bn veomAdopata cuvodelovtal and VEUPoAoyIKa evo-
xAjpata, onwg mévo f unaioBnoia (Swinson kai ouv.
2005), émwg foxue oe pia and Tig dUo MEPMTTWOEIG TG
mapoloag PEAETNG, TToU apopoUoe og Kakoron atpa-
KTOKUTTAPIKS OYKO.

Ta emdnuioloyikd kar kKhvikd xapaktnpiotikd tov YK
Tou peAetriBnkav oupwvolv pe ta PiPhoypagikd de-
Sopéva WG TPOG TNV UTIEPOXT] TWV AvOpWY EVavl Twv
yuvaikav (Mosqueda-Taylor kar ouv. 2002, Koseoglu kai
ouv. 2004, Jones kar ouv. 2006, Meningaud kar ouv. 2006,
Ochsenius kar ouv. 2007, Prockt kar ouv. 2008), tn ou-
xvOTePN ePeavion otny 4n dexaetia (Ochsenius kai ouv.
2007), kai v mpotignon yia v dvw yvabo (Bhaskar,
1966, Jones kai ouv. 2006, Oschenius kar ouv. 2007), av
Kal o AMeG peAETeG diamoTwvetal pikr| TEOoTiUNon yia
AMeg nNikiakég opddeg (Ledesma-Montes kar ouv. 2000,
Bataineh kai ouv. 2004, Prockt kai cuv. 2008) kai yia tnv
Kkdtw yvdbo (Prockt kai ouv. 2008). Av kai n oUykpion
TWV XAPAKTNEIOTKWY autwv Petal twv YK kal twv ah-
Aov BAapav dev eival ddkiun, kabwg n deltepn opdda
aroteleitar and moikieg, etepoyevelc PAABeg, gaivetal
TwG ol aoBeveig pe AMeg PAABeG Atav peyalitepor o
nAikia (ouxvétepn eppdvion otnv 5n dekaetia) kai ol ai-
AoIWoEIG eixav peyahitepn péon Sidpetpo amd tg YK
mepfmou katd 0,5 cm, Slapopd oTATIoTKWG ONPAvIIKH.
JUVETIWG, amoé TNV MapoUod PEAETN TIPOKUTTTEl TTwG OO0
peyaAUtepo eival to péyebog piag BAAPRNG twv yvdbuwv
Tou poidCel pe YK, téo0 mepioadtepo vivetar avaykaio
va agaipebel kal va umoPAnBel oe 1otoAoyikr eE€taon.
To olvoho, oxeddv, Twv YK otnv mapoloa perétn eixe
apaipebel amd xeipoupyoUlg OTOPATOG 1 OTOPATIKOUG
Kal yvaBompoowTTKoUg Xelpoupyoug, eISIKEUPEVOUG On-
Aadr] yiatpoUg TTou €xouv Katd Kavova ywwaon Kal eprel-
pia Téoo atnv avayvwpion éoo Kal oty agdipeon BAa-
Bav mou eivar rj poidouv pe YK To yeyovdg du diayvw-
otnkav ektdg and YK kar dMeg BAABeg mou époialav pe
QUTEC, UTTOYPAICel TNV avdykn opIoTKrG Sidyvwong Kd-
Be BAGPNG péow 1oToMOYIKAG eE€Taong. Autr n avdykn
eEdMou éxel umootnpixBel amd moAoUG ouyypPaQels,

Kovroyidvvng I. T. kar ouv./Kontogiannis G. T. et al.

(Mosqueda-Taylor et al. 2002, Koseoglu et al. 2004, Jones
et al. 2006, Meningaud et al. 2006, Ochsenius et al. 2007,
Prockt et al. 2008), the more common presentation in
the fourth decade of life (Ochsenius et al. 2007) and the
predilection for the maxilla (Bhaskar, 1966, Jones et al.
2006, Oschenius et al. 2007), although in some studies
an increased frequency for other age groups (Ledesma-
Montes et al. 2000, Bataineh et al. 2004, Prockt et al.
2008) and the mandible has been reported (Prockt et
al. 2008). Although a comparison of the features of RC
with those of the other lesions is not appropriate, as the
latter consists of various, heterogeneous lesions, it is
shown that patients with other lesions were older (more
common manifestation in the fifth decade of life) and
that those lesions had a greater maximum diameter in
comparison with RC, approximately by 0.5cm, that was
statistically significant. Therefore, the present study im-
plicates that the larger the size of a lesion manifesting as
an RC, the more essential is to remove it and submit it
to pathologic examination.

Almost all RCs in the present study were excised by
oral/oral and maxillofacial surgeons, e.g. specialized clini-
cians that have, as a rule, knowledge and experience in
recognizing and excising lesions resembling RC. The fact
that other types of lesions resembling an RC were finally
found, underlines the need for a final diagnosis through
pathologic examination. The need for pathologic exam-
ination of every jaw lesion, even when the provisional di-
agnosis is consistent with a lesion of inflammatory odon-
togenic origin, such as a radicular cyst that may “evolve”
to an RC, has been supported by many authors (Schaffer,
1997, Baughman, 1999, Ellis, 1999, Newton, 1999,
Ramer, 1999, Summerlin, 1999, Talacko kar cuv. 2000,
Kontogiannis et al. 2014).

A lesion clinically diagnosed as a residual cyst stands |
out of |10 possibilities to be a non-odontogenic inflam-
matory lesion, and malignant neoplasms may mimic a
residual cyst. Thus, all lesions with clinical and radi-
ographic features consistent with a residual cyst must be
enucleated and the tissue must be histopathologically ex-
amined.
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akoéun kai otav n mbavry didyvwon eival cupPaty pe
BAGPN odovtoyevoug @Aeypovmdoug armiohoyiag omwe
N TIEPIAKPOPPICIKY KUOTN «eEENENY TNG omolag prmopel
va BewpnBel n YK (Schaffer, 1997, Baughman, 1999, Ellis,
1999, Newton, 1999, Ramer, 1999, Summerlin, 1999,
Talacko kar ouv. 1999, Kontogiannis kai ouv. 2014).

2 uprepaopatikg, n mbavétnta pia BAAPn pe mbavr| did-
yvwon YK va eivar dMn BAABn, pn-odovtoyevouc gAey-
povadoug artiohoyia eivar oxeddv 1:10, evey dev armo-
Kkheletal v eikéva YK va pipouvtal kai kakorBn veoriad-
opata. 2UVenwe, BAABeg pe KAIVIKY) Kal akTivoypd@IKn
didyvwon oupBatr pe YK mpémel va apaipolvtal kai va
uttoPpdMovtal oe IotoAoyikn e&€taon.
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Oculocardiac reflex in a pediatric orbital floor fracture:
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[MEPINHWH: O1 yvaBompoowriikol xelpoupyol omdvia ou-
vavtolv kataotdoelg mou dikaiohoyoulv emefyouca Bepa-
TIEId TWV TIPOCWTTIKWY Kataypdtwy. Eidikd ota katdyuata
Tou £5dPouG Tou 0PBauikoy kdyxou pia Tétola EvOeign
yia dueon avupetwmon eival n fpadukapdia n ormoia ou-
oxetiCetal pe 10 o@Balyokapdiakd avravakhaotkd
(OKA). Mpdkertar yia katdotaon mou ekONAVVETAl KAIVIKA
pe Kepahalyia, vautia, éueto, Bpadukapdia kai duvntikd
OUYKOTTA. 2TV TTapoUod TEPITTwon TepIyPAQETal N avtl-
petwmon maidiol nAikiag 5 v pe kdtaypa blowout kai
Bpadukapdia, Uotepa amd kTdmnua Pe prdAa oty Se&id
TAeUPd Tou TIPooWTToU Tou PO 24wpou. H Bpadukapdia
anmoddéBnke otnv mayideuon tou kdtw opBou pude Kabd-
oov dev ummpxe kdmoia dAMn epeavic armohoyia. O
aoBevrig 0dnyrBnke oto Xelpoupyeio yia diepelvnon Tou
€6dpoug tou Se€lol opBaiuikoU kOyxou Kal amokatd-
0Taon xwpig mepaépw kabuotépnorn. Aiamotwonke kd-
Taypa £ddpoug o@Baipikoy kdyxou TUTTOU KATATakTrc,
TIOU QVTIETWITIOTNKE pE ameAeuBEpwan Twv eykAwPIoE-
VWV TIEPIBOABIK@Y 10TWV Kal Tou Kdtw opBou yu Tou
TpoéRaiav oto oloTtoxo IYHOPEIo Kal amokatdotaon
Tou KoyxikoU eddgoug pe maidiatpikd KOyxIKS TTAEYA Ti-
taviou AO Synthes. Tnv tpftn peteyxeipnukd nuépa
urp&e MAPNG uTToxwpPEnon twv o@Baiuikay diatapa-
X(V Tou aoBevoug, kabwg emiong NG vautiag, Tou lETOU
Kal TG ePpévouag aiodUVapIkiG aotdBelag TTou oxe-
TiCovtal pe o opBaipokapdiakd aviavakAaoTtiko.

AEZEIX KAEIAIA: kdraypa e8dgoug kdyxou, kdtaypa
blow-out, maidid, eykhwPiopdg pude, Bpadukapdia.

SUMMARY: Maxillofacial surgeons seldom encounter fa-
cial fractures that warrant urgent treatment. Such an in-
dication is related to orbital floor fracture when it induces
the oculocardiac reflex (OCR), a condition which clini-
cally manifests as headache, nausea, vomiting, bradycardia
and potential syncope. In the reported case, the man-
agement of bradycardia in a 5-year-old pediatric patient
with an orbital blow out fracture, after a hit by a ball on
the right side of his face 24 hours before, is described.
Bradycardia was attributed to inferior rectus muscle en-
trapment, as there was no other known etiology. The
patient was taken to the operating room for right orbital
floor exploration and repair without any further delay. A
trapdoor fracture of the right orbital floor was evident,
which was treated by release of the heriated orbital con-
tents and the entrapped inferior rectus into the correspon-
dent maxillary sinus, followed by reconstruction of the or-
bital floor with AO Synthes pediatric orbital titanium mesh.
On the third postoperative day there was complete res-
olution of the patient’s ocular disturbances, as well as of
nausea, vomiting and the persistent hemodynamic insta-
bility associated with oculocardiac reflex.

KEY WORDS: orbital floor fracture, blow-out fracture,
children, muscle entrapment, bradycardia.
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EIZAITQrH

O yvaBompoowrikol xelpoupyol omdvia ouvavtolv ka-
taotdoeig Tou dikaiohoyouv emefyouca Bepareia twv
TIPOOWTTIKWY Kataypdtwy. Eidikd ota katdypata tou edd-
@ouC Tou opBaAIKoU kOyXou, [ia Tétola évoeEn amotelel
n mayideuon evég o@BaipikoU pudG 1y dtav apouoidle-
tal Bpadukapdia Tou cuoxeTietal pe To o@BaipoKkap-
Siaké avtavakhaotikd (OKA) (Kim kai ouv. 2012). Ta
blowout katdypara tou eddpoug Tou 0eOaAUIKoU KOYXoU
TUrou Katamaktig MTEEMOUV TNV TTEATTIWON Kal TNV Tia-
yideuon twv mepiexopEVmY Tou 0pBaAIKoU KOYXou, TTou
odnyolv og TepIopIopEVN Kivnon tou o@Balpou kar oi-
mwria. H augnpévn ehactikdtnta twv ootV Tou TPo-
owrou ota maidid e&nyel v Peyalltepn emimwon twv
kataypdtwy autwv otov maidiatpikd mnbuopd (De Man
kai ouv. 1991, Theologie-Lygidakis kar ouv. 2007, Gerbino
kai ouv. 2010). Or kakwoeig Tou e5apoug Tou o@BaAdikou
KOYXOU PTTopOoUV va MPOKAAEooUV TO0 0@OaAUokapdIakd
avtavakhaotikd, 1o omoio KAVIKA ekdnAwvetal wg Kepa-
Aahyia, vautia, éuetog, Bpadukapdia, kar dSuvnikr cuyko-
i (Sires kai ouv. 1998; Gerber kai ouv. 2013).

H mapouoa epyaoia meplypdoel v avupetomon Ppa-
Sukapdiag oe évav aoBevri nAikiag 5 etwv pe blowout kd-
Taypa kdyxou.

MEPIFTPA®H MEPIMTQZHX

‘Eva aydpi nhikiag 5 v mapamépednke otn Khivikd pag
Aoy TrEPIOPIONOU TwV OPBAAUIKWV KIVI|OEWY Kal SIMAWTTIa
otnV TPo¢ ta dvw PAeppatikr] Béon tou Se&lol opBahuol
ano 24wpou. Emiong avépepe téooepa pe mévte emeioddia
vautiag kai gétou oto dio didotnua. To maidi napousiace
Ta avagepBévta petd Tov TPauPatiopd Tou amd Pmndia
otnv 6e§id Meupd Tou TIPooWToU. ZNTriBnKe VEUPOXEL-
POUPVIKY EKTIUNON Kal amokAeioBnke eyke@aAikr| KAkwon.
[Mapd talta o aoBeviig PEdnKe va éxel Ppadukapdia pe
pia kapdiakr) ouxvétnta 38 maApwy to Aermtd (Bik. ).
KAvika o aoBeviig eixe exxUpwon otnv Segid umokdyxia
xwpa. H e&gtaon €5ei&e @uoioloyikéG 0QPOANUIKES KIvA-
0eIG 0€ OAeG TG PAeppaTikéG BEoeg extdg amd tn Se€id
dvw PAeppatikr) Béon n omoia Atav Teplopiopévn padi pe
SmAwria, dSnAwtikr koyxikrg mayideuong (Eik. 2). H amou-
ofa pidg umoemmmepuKiag aioppayiag, Tou Edwae TV ep-
@avion evog tutikou “‘blowout pe Aeukd opBaiud”. tnv
YnAdenon urmpxe pia Ama euaiobnoia otnv Seid umo-
KOYXIa XWPA.

Ta k\ivikd euprjpata urmodnihwvav kdtaypa eddgoug
o@BaApikou Kdyxou, Tou emPBeBainbnke pe TV a&ovikr
topoypagia (CT) tou kdyxou pe TpIodidotatn avaouv-
Beon mou amokdAuye éva kaBapd blow out kdtaypa -
riou katamaktrg (Eik. 3). Yrmpxe mpdmwon kai eykhwpi-
OHOG Tou Kdtw opBoU pudc diapéoou Tou Katdypatog
kai n Ppadukapdia anoddbnke otnv mayideuor] Tou Ka-
Bdoov dev umrjpxe kdmoia AMn yvwotr| artohoyia. Zntd-
Bnke opBaiporoyikr extipnon kai n mepipetpia Gold-

Kamath A. kai ouv./Kamath A. et al.

INTRODUCTION

Maxillofacial surgeons seldom encounter facial fractures
that warrant urgent treatment. In orbital floor fractures
in particular, indications for urgent surgical intervention
may rise when entrapment of an extra ocular muscle oc-
curs or when the oculocardiac reflex (OCR) is induced
(Kim et al. 2012). Trapdoor type of orbital floor blowout
fractures is associated with herniation and entrapment
of the orbital contents, leading to restricted eye move-
ment and diplopia. Increased elasticity of the facial bones
in children explains the higher incidence of these frac-
tures in the pediatric population (De Man et al. 1991,
Theologie-Lygidakis et al. 2007, Gerbino et al. 2010). The
OCR is a rare condition which may be attributed to or-
bital trauma and clinically manifest with headache, nausea,
vomiting, bradycardia and potential syncope (Sires et al.
1998; Gerber et al. 2013).

The present report describes the management of a case
of bradycardia in a 5-year-old patient with an orbital
blow out fracture.

CASE REPORT

A5 year old male child was referred to our unit with
complains of restricted eye movements and double vi-
sion in the upward gaze for the past 24 hours. He also
reported four to five episodes of nausea and vomiting
during the same period. The child apparently presented
the findings after being hit by a ball on the right side of
his face one day before. Neurosurgery consultation was
sought and head injury was ruled out. However, the pa-
tient was found to be having bradycardia with a heart
rate of 38 beats per minute (Fig. |).

Clinically, the patient had ecchymosis in the right infra-
orbital region. Examination showed normal eye move-
ments in all the gazes except right upward gaze which

w1 RA W

M
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— " 00.00

Eik. I: Boadukapdia pe pia kapdiakr ouxvdtnta 38 ktimwv
0 Aermtd.
Fig. I: Bradycardia with a heart rate of 38 beats per minute.
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Eik. 2: Mpogeyxeipnukr gwtoypagia mou Seixvel TEPIOPIOPS Twv
Kivrjoewv tou Se€lol o@Balpol oty dvw BAeppatikr B€on.

Fig. 2: Pre-operative photograph showing restriction of the right
eye movements in the upward gaze.

Eik. 3: Yrohoyiotik agovikr topoypagia-oBeNiaia tour mou deixvel
blow out Koyxikd kdtaypa pe MEATTWON TWV TIEPIEXOUEVWY TOU
KOyxou péoa oto yvabiaio kOATo.

Fig. 3: Computed tomography —sagittal section showing orbital
blow out fracture with herniation of orbital contents into maxillary
sinus.

mann arnokdAUYE TIEPIPEPIKY] OTEVWON Tou Tiediou otov
5e&16 oBarud (Dersu kar ouv. 2006). Adyw NG eppé-
vouodag Bpadukapdiag xopnyronke To aviixoAivepyiko
@dppako atportivn (0.02mg/kg). O aobevric xwpig mepai-
T€pw Kabuotépnon odnyrBnke oto xeipoupyeio yia Sie-
pelvnon tou e5deoug Tou 0PBaipIkoy KGyXou Kal armo-
katdotaon.

Xpnoiporoirjonke urokdyxia ToWr yia TV TPOOTIEAAON
ToU £8dPOUG ToU 0POAAUIKOU KOYXOU Kal QvayVwpPIoTNKE
kdtaypa £53@oug TUTou Katanaktig He eyKAwPIoPo twv

Topog 15, No 2,2014/Vol 15 No 2, 2014

Eix. 4: ‘ExBeon tou eMeiupatog tou eddpoug tou opBaiuikou
KOyxou Kal armeAeubépwon Twv TayIdeUBEVIWY TIEPIEXOPEVWY TOU
KSyxou.

Fig. 4: Exposure of orbital floor defect and release of entrapped
orbital contents.

Eik. 5: Arokatdotaon tou €6dgoug Tou o@Baiuikoy KOyxou.
Fig. 5: Reconstruction of the orbital floor.

was restricted along with diplopia, suggestive of orbital
entrapment (Fig. 2). Absence of a subconjunctival haem-
orrhage, gave it an appearance of the typical “white eyed
blowout”. On palpation there was mild tenderness in the
right infraorbital region.

The clinical findings were suggestive of orbital floor frac-
ture which was confirmed by computed tomography
scan (CT) of the orbit with 3D reconstruction; a pure
blow out fracture of the orbit of the trapdoor variety
was reveled (Fig. 3). There was hemniation of the inferior
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TEPIBOABIKGV 10wV Kal Tou kdtw opbou pu. Or yaiakof
lotof ameheuBepwOdnrav (Eik. 4) kai otn ouvéxeia to €da-
(POG aMOKATACTAONKe e TAIBIATPIKG KOYXIKO TIAEypa T-
taviou (AO Synthes) (Eik. 5). >to xeipoupyikd Tparmed
SievepyrBnke n dokipaoia avaykaotikrg AENG tou PoA-
Bou (forced traction test) moiv kar yetd v amokatdotaon
yia va emPeBaiwoel T opBaAUIKEG KIVAOEIG I oTToleG ap-
xikd oav TeplopIopéves. AlevepyriBnkav eriong Bubo-
oKATNON Kal aP@IBANCTPOEIGO0KATINON YIa TOV ATTOKAEI-
opd Kdkwong Tou BoABou | Tou orttikou veupou.
Meteyxelpnukd n Ppadukapdia unoxwpenoe kar o acbe-
vig bev Tmapamovédnke yia vautia kai €peto. ‘Opwg ma-
pépeve n Simhwriia n oroia amoddBnke og PeteyxeipnTKO
ofénpa. Tnv tpftn Nuépa peteyxeipntikd, urmp&e MARPNG
UTTOXWPNON TwV 0OAAUIKOV SIaTapaxwv tou acBevouq
(B 6).

2YZHTHXH

Ta blowout katdyuata tou ogBahuikou kdyxou eivar pe-
HOVWEVA KaTdypata Tou e5AQOUG XWPIG CUUHETOXT TOU
uttokdyxiou xeihoug (Theologie-Lygidakis kar ouv. 2007).
O tnog katanaktig oe autd, anavtdtal mo ouxvd o
naidid €€ artiag g Nyotepo evaoPeotiwpévng Kal WG ek
ToUTOU TTEPIOOATEPO eAAOTIKAG (PUONG TOU 0oToU Kal TIPO-
Kaheftal Aoyw apBAéwy kakwoewy otov kdyxo amnd peyd-
Aa avtukeipeva. To ogpBaipokapdiakd avtavakhaotikd
Uotepa amnd Koyxikd tpalpa eivar mo ouxvo oe miaidia-
TpikoUg aoBevelc & artiag tng mpoavapepBeioag eaot-
KAG (UONG TOU 00TIKOU KOYXIKOU XeAoUG kal Tou e5Agoug
Tiou 0dnyel oe au&npévn ouxvatnta tou katdypatog -
riou katarnaktig (Grant kar ouv. 2002, Kim kai ouv. 2012).
Mia avadpopikry perétn and toug Gerbino kar ouv. (2010)
TagvouNoE Ta katdypatd TUTToU KATamakTtrG O€ YRAPUIKE
(twimog 1 a) kar apBpwtd (timog |B). Ta ypauuikd katdy-
pata xapaktneiCoviar and eAdXIoTn TTAPEKTOMON Tou
£5apoug Tou o@BaAUIkoU KOYXoU Kal TEOTTIWON TwWV PaA-
Bakav 10Twv. Autd ta katdypata dIatpéxouy Katd PriKkog
TOU TTOPOU TOU UTTOKGYXIOU VEUPOU o€ Wia ommoBorAdyia
KkateuBuvon péxpl tnv omoBoBoABikr mepioxn. Ta ap-
Bpwtd katdypata avtibeta ouvdudlovtar pe mEdTTWon
TV HAABAKWV I0TWV Tou kOyXxou dia HETOU evAG OOTIKOU
eMeippatog oto omioBio tprjpa tou eddgpoug (Gerbino
kai ouv. 2010).

Autof ol acBeveig mapouoidlouv Aya KAivikd onpeia, ou-
vnBéotepa dimwriia Kai TEPIoPIoHS TwV OPOAAUIKGV KI-
vAcewv. AUTd Ta onpeia Kar CUPTTIWPATA aVaPEPOVTal WG
«Koyxikd blowout Tou AeukoU opBaipoUy (Worthington
2010, Gerber kai ouv. 201 3). Mepikof aoBeveic propel va
eHoavioBoUv Pe CUPTTTWHATA evepyoTToinang Tou oeBal-
pokapdiakou avtavakhaotikou (Sires kai ouv. 1998, Ger-
ber kai ouv. 2013). To opBaipokapdiakd avtavakhaotikd
ota katdypata tou eddgoug Tou 0@BaApIkoU KOyXou
propel va opioBel wg pia Eapvikr) ehdttwon tou kapdia-
KkoU puBpoU mepioodtepo and 30% tng avapevopevng T-
prG, pe duoppubiieg Tou cuvdudlovtar e vautia kai €pe-

Eik. 6: Meteyxeipnuxr| eikéva tou aobevr) mapoucidlouca Aion
(amokatdotaon) twv TMEPIOPICHEVWY OPBAAUIKWV KIVIOEWV.

Fig. 6: Postoperative view of the patient showing resolution of the
restricted eye movements.

rectus muscle through the trapdoor and bradycardia was
attributed to this entrapment as there was no other
known etiology. Ophthalmologist opinion was sought
and the Goldmann perimetry revealed peripheral con-
striction of field in the right eye (Dersu et al. 2006). In
view of persistent bradycardia, anticholinergic drug was
administered (atropine 0.02mg/kg). The patient was
taken to the operating room for orbital floor exploration
and repair without any further delay.

Infraorbital incision was used to access the orbital floor;
a trapdoor type of fracture and the entrapment of peri-
orbital tissues and muscle were verified. All heriated and
entrapped contents were subsequently released (Fig. 4)
and the floor was reconstructed with titanium orbital
mesh (AO Synthes) (Fig. 5). On the table, forced traction
test was done before and after reconstruction to confirm
the release of the initially restricted eye movements. Fun-
doscopy and retinoscopy were carried out to rule out
globe or optic nerve injury.

Postoperatively, bradycardia subsided and the patient did
not complain of nausea and vomiting. Persistent diplopia
was attributed to postsurgical edema. On the third day
postoperatively, there was complete resolution of the
patient’s ocular disturbance (Fig. 6).

DISCUSSION

Orbital blow out fractures are isolated fractures of the
orbital floor without involvement of the infraorbital rim
(Theologie-Lygidakis et al. 2007). The trapdoor type of
orbital floor fracture is more commonly seen in children
owing to the less mineralized, hence, more elastic nature
of the bone caused due to blunt injuries of the orbit by
large objects. OCR secondary to orbital trauma is more
common in pediatric patients owing to the afore men-
tioned elastic nature of the bony orbital rim and floor re-
suting in a higher prevalence of a trapdoor-type fracture
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10. O 0pBahikdg KAAdOG Tou TPIdUPoU velpou eival o
Tipooaywydg khadog. Ta epebiopata diépxovral dia pé-
00U TOU SIKTIUWTOU OXNUATIOHOU TIPOG TOUG OTTAQYXVIKOUG
KIVITIKOUG TTUPIVEG TOU TIVEUHOVOYaoTpIkoU velpou. To
prVUpa Tou anaywyou kAddou petagépetal and To Tveu-
povoyaotpikd velpo otnv kapdid Kai tov otopaxo (Sires
kai ouv. 1998). To opBaipokapdiakd avravakhaotiko ei-
var éva eaivopevo Tou ouxvd armavdral Katd v Sidpkeia
0@PBANIONOYIKWV KAl VEUPOXEIPOUPYIKWV EMEURACEWY
(mx. S16pBwon otpaPiopoy, emdidpBwon amokoMnOév-
T0G ap@IBAnotpoeidolc, eE6putn opBapou, armoouprie-
on tou yaooépeiou yayyAiou, kAT) (Kim kai ouv. 2012).
To opBaipokapdiakd aviavakhaotikd pmopel emiong va
aravinBel oe katdypata tou e6dgouc Tou oeOaikou
KOYX0oU He TOavd Pnxaviopd g eMaywyng Tou aviava-
KAQoTIKOU OtnV TePITTtwaon autr] Ty Tayideuon twy Te-
PIEXOUEVWY TOU KOYXOU, OUYKEKPINEVA TOU KATw opBou
pudg (Cohen kai Garret 2003, Lubbers kai ouv. 2012).
2NV TepImwon Tou Tiapoucidletal, To opaiyokapdia-
KO avtavakAaoTikd ekdnAwbnke wg eppévouoa Ppadu-
kapdia pe TOMANAG eneioddia PETaTPAUATIKOU EHETOU
kal xpeldobnke emefyouoa avuipeTwmon).

Ev Sev amarteftal xeipoupyik mapépBaon os dAa ta -
TIOU Katanaktiig Koyxikd katdypata (Grant kar ouv. 2002),
ol evoeiteig yia mapépPaon oe blow out koyxikd Katdy-
pata mepiAapPdvouy v iapouacia SimAwTiag Kai Tov Tre-
ploplopd twv oeBaiuikwy Kivicewy (Worthington kai
ouv. 2010) kal oUpewva Kar he v mapolod Tepimwon
Kkal tnv mapoucia ogBaipokapdiakoy avtavakhaoTikou
TIoU Sev UTTOXWPE.

2YMIMEPAXMA

Ta nmaidiatpikd katdypata tou ddgoug tou o@Baiuikoy
KkOyxou cuviotolv pia TpdkAnGN yia tov yvabompoowr-
kS xeipoupyd. Nautia kar €UeTog Pe amousia Koaviakrig
kdkwong otoug aoBeveic autoug eivar ouvrBwg onpeia
Tou ogpBahpokapdiakoy avtavakhaotikou. Amarteitar ka-
TAMNAN didyvwon kar Beparteia yia va eheyxBel n eppé-
vouoa argoduvapik aotdBeia mou oxetiCetal e to
ogBaipokapdiakd avtavakhaotikd Kai va amogeuxBel n
N avTIoTEETTTA HUIKY IoXdiyia kar fvwaon Tou pmopouv va
odnyroouv og pévipn o@Bahpikr ducAertoupyia.
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(Grant et al. 2002, Kim et al. 2012). A retrospective study
by Gerbino et al. (2010) classified the trapdoor fractures
into linear (type la) and hinged (type Ib). The linear frac-
tures are characterized by minimal orbital floor displace-
ment and soft tissue hemiation. These fractures run along
the canal of the infraorbital nerve in a posterolateral di-
rection till the retrobulbar area. The hinged fractures in
the contrary are associated with orbital soft tissue herni-
ation through a bony defect in the rear portion of the
floor (Gerbino et al. 2010).

These patients present with few clinical signs, usually
diplopia and restriction of eye movements being the com-
mon complains. These signs and symptoms conform to
“white eye orbital blow out” phenomenon (Worthington
2010, Gerber et al. 2013). Some patients might present
with symptoms of activation of the oculocardiac reflex
(Sires et al. 1998, Gerber et al 2013). OCR in orbital floor
fractures can be defined as a sudden decrease in the heart
rate of more than 30% of the baseline value, dysrhythmias
associated with nausea and vomiting. The ophthalmic di-
vision of the trigeminal nerve is the afferent limb. The im-
pulses pass through the reticular formation to the vagus
nerve's visceral motor nuclei. The efferent limb message
is carried by the vagus nerve to the heart and stomach
(Sires et al. 1998). The OCR is a phenomenon most
commonly seen during ophthalmologic and neurosurgical
procedures (correction of strabismus, repair of a de-
tached retina, orbital exenteration, decompression of
gasserian ganglion, etc) (Kim et al. 2012). OCR might also
be encountered in fractures of the orbital floor; the prob-
able mechanism of induction of the reflex in this case
could be the entrapment of the orbital contents, in par-
ticular of the inferior rectus muscle (Cohen and Garret,
2003, Lubbers et al. 2012). In this case, OCR manifested
as persistent bradycardia with multiple episodes of post
trauma vomiting, and required urgent management.
Although not all trapdoor type orbital fractures need sur-
gical intervention (Grant et al. 2002), indications for this
involve presence of diplopia and eye movements' restric-
tion (Worthington et al. 2010) and according to the find-
ings of the present study, in non-resolving OCR.

CONCLUSION

Pediatric orbital floor fractures pose a challenge for the
maxillofacial surgeon. Nausea and vomiting in the ab-
sence of head injury in these patients are usually signs of
oculocardiac reflex. A prompt diagnosis and treatment
is required to combat the persistent hemodynamic in-
stability associated with OCR and to prevent irreversible
muscle ischemia and fibrosis that can lead to permanent
ocular dysfunction.
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Ltopatiki Kal yvabormpoowmiKn XEIPOUPYIKH
oe acBeveig umdé avumnkuky i avuaiponetaliaky aywyn:

Yuyxpoveg amoyeig

Jtatpoc BAZIAEIOY!, Bepdvika MATMAKQZ TA?

KAwvikrj Ztopaukric kai [vaBompoowrikric Xeipoupyikic latpikric 2xoAr¢ [Navemotnuiou ABnvay, Noagokopeio Attkdv

(AievBuvtric: KaBnyntric E. Bajpaxtdpnc)

Oral and maxillofacial surgery in patients
on anticoagulant or antiplatelet therapy:

Current thoughts

Stavros VASSILIOU, Veronika PAPAKOSTA

Department of Oral and Maxillofacial Surgery at Attikon Hospital, Medical School University of Athens, Greece.

(Head: Professor E. Vairaktaris)

MEPIAHWH: H oUyxpovn téon ival va pnv diakdrroveal
Ta avumnnkTikd kar avuaigorretahiakd @dppaka otg i-
KOEC OTOPATIKEG eMmeBAaEIC, ol oToleg pmopouv va yi-
vouv pe aogdheia étav 1o INR eivar 2-4. H ouppaor
TOU TPAUNATOC KAl N XPron TOTIKWY AIJOOTATKWY Hel-
vel v mMBavotnta PeteyxelpnTikAG aijoppayiac. 2Tg
peydheg yvabompoowmiké emepfdoeic ouviotdtdl n
ouvtopdtepn duvatr] SIAKOTTH TwV AVITNKIKWY, WOTE va
amoeuxBei o kivouvog BpdpPwong. To idio 1oxUel Kal
yia v aompivn, evw étav o acBevig AauBdver dimAn
Bepameia (aompivn kar kKAomdoypéAn), ouviotdtal va
Siakdel TV KAOTIIOOYPEAN KAl va CUVEXIOE! Pe XApNAR
ddon aomipivng. 2 MepIMwon agoppayiag xopnyouv-
Tal mapdyovteg TENG av o acBevric AapBdvel avimmk-
Kd kal vwrid argoretdNia av AapBdvel avtaigonetaNiakd.
>tn mapouoa PiANioypaeiky avackaTnon avagépoval
Ta mahaidtepa Kai Td vedTepa avmnkukd (dapmmykatpd-
vn Kai piBapo&afdvn) kar avuaiyoretahiakd (mpacou-
YPEAN) ©APHaKa, KaBWG Kal N XEIPOUPYIKY AVTIUETWTION
Twv aoBeviv Tou Taipvouv autd ta edppaxa.

AEZEIX KAEIAIA: >topatikd kar yvabormpoowTiky Xel-
POUPYIK], QVTITTNKTIKG, avTIAIJOTIETANIAKA.

SUMMARY: Nowadays the trend is not to interrupt an-
ticoagulants or antiplatelet drugs for minor oral surgery;
They can be safely performed when the INR is 2-4. The
suturing of the wound and the use of hemostatic agents
reduces the possibility of postoperative bleeding. In cases
of major maxillofacial interventions, the shortest possible
interruption of anticoagulants is recommended in order
to avoid the risk of thrombosis. The same applies to as-
pirin, and in cases of dual therapy (aspirin and clopido-
grel) discontinuation of clopidogrel and low dose of as-
pirin are recommended. In case of excessive bleeding,
administration of clotting factors or fresh platelets is rec-
ommended when the patient is on anticoagulants or an-
tiplatelets respectively.

In this literature study we report the older and the newer
anticoagulants (dabigatran and rivaroxaban) and an-
tiplatelet drugs (prasugrel) as well as the surgical man-
agement of patients who take them.

KEY WORDS: oral and maxillofacial surgery; anticoagu-
lants; antiplatelet drugs;
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EIZAITQrH

H mpdAnwin kai Bepaneia twv BpopPoepfolikwy emeico-
Siwv amartel ) xprion Twv avUIMKUKWY KAl avTdloTIETa-
Nakov papudkwy. Ta avumnkikd xpnolgorolodval yia
v TPo@UAagn kai T Bepareia TG eMMONG Kal eV Tw
BdBer pAePikric BpdpPwong, tv mpdAnYN kai tn Bepareia
Twv BpopBoepPoNKWV emelcodiny o€ A0BEVEIG e KOATT-
Kr) Happapuyr, MpooBetik avikatdotaon twv KapdIakwv
BaABidwv Kkar pe pdoxeupa apdkapPng g ote@aviaiag
aptnpiag, os diataukr puokapdiondBeia, ayyeiakd eyke-
@aNkd emeicddio, Petd and EPpEaypa Tou puokapdiou
Kal OTnV TIVEUPOVIKN egBoAR. Xpnoipormololvar emnfong
yia Ty TEOANYN kai Bepameia NG PETEYXEIPNTIKAG PAEPI-
K¢ BpduPwong oe aobeveig Tou unoPArBnkav oe Xel-
poupyIkA eméuBaon yia kdtaypa Tou 1oxiou kai oNikr ap-
Bpomactiky 1oxiou 1| yévatog. Ta avuaiponetaliakd
@dppaka xopnyouvtal oe acBeveig Tou diaTpéxouy Kiv-
SUvo I0XaIdIKoU eyKe@aNKoU eTEIc0dioU, Ot ekeivoUg TIOU
éxel TomobetnOel kapdiakr BaABida 1} otepaviaia stents
yia TV MEOANYN TG QAEPIKAG Kar aptnpiakng OpdpBwong
kaBw¢ emiong kar oe ekeivoug pe 1oxaipikr kapdiomdBeia
(Halfpenny kar ouv. 2001, Heit, 2001).

2rjpepa dho kal meplocdtepol aoBevelg Tou umoBaMov-
Tal 08 PIKOEG 1 peydAeg yvaBoTpoowTTIKEG emepBAoelg
Aappdvouv avumnkukr f avuaigorretahiakr] aywyr. Eva
0 KIVOUVOC TNG XEIPOUPYIKAG 1 HETEYXEIPNTIKAG AIHOP-
payiag eival pIkpOG yia TG HIKPEG OTOHATIKES eMEHPAOEI,
1o avtiBeto oupPaiver oTig HeydAeg. Ma MTOAG xpodvia ei-
xe kaBiepwOel va diakdrtetal mpoeyxelpnTikd to dp-
pako yia tnv medAnyn NG alpgopeayiag kai va emnava-
XOpPNVEftal 600 1o Suvatdv CUVTOPGTEPA WETA TNV ETTEW-
Baon, avdhoya kar pe tn pappakoduvapiky tou. Opwg
oto didotnua diakoTm¢ Tou eappdkou éxouv avapepBel
TIOMEC TTeptwoelg BpopBoepfolikay emeicodiwy, akd-
pa kai Bdvarol. Na Tov Adyo autd kataPdMetal mpooTid-
Beia va Ppebel n «xpuor topr» mPog dpelog Tou acbe-
vj (Grines kai ouv. 2007, Brenan kar ouv. 2007, Ward
kal Smith, 2007).

H olyxpovn tdon doov apopd oG PIKPEG CTOHATIKES
emepPdoeig eival va pn diakdmetar n aywyr] kKabwg pe
TNV Qappoyr TwV TOTIKWV PETPWV AIpGaTAcnG ETTUy-
xdvetal oe peydho Babud o éheyxog TG peteyxelpnTkig
aipoppayiag. Opwg dev utidpxel AOPANES TIPWTOKOMO
yia pia geydAn yvaBompoowrikr eméuBaon. 2uvibwg ta
(@dppaka SIakATTovTal yia pikpd xpovikd didotnpa, avd-
Aoya Pe TNV VEQPIKA Aertoupyia kar Tov avapevopevo
kivbuvo aipoppayiag (Firiolo kai Hupp, 2012, Widson
kar ouwv. 2013).

Ané ta avumnkukd éxouv xpnolporoinBel kupiwg n Pap-
@apivn, evw amd ta avualponeTaNiakd n aommpivin Kai n
KhotmdoypEAn pévn iy og ouvduaopd pe tnv aommpivn. H
Pappapivn éxel avtidoto oe TepITwon aipopeayiag.
ASYW TWV TTAPEVEPYEIRV TWV AVWIEPW QAPHAKWY, N
€pEUVA EPEPE OE XProN VEQ avTNKUKA (Sapmykatpdvn
kal piBapo&afdvn) kar avuaiponetahiakd (Tpacouype-

BaaiAeiou 2. kai ouv./Vassiliou St. et al.

INTRODUCTION

The prevention and treatment of thromboembolic
events requires the use of anticoagulants or antiplatelet
drugs. Anticoagulants are used for prophylaxis and treat-
ment of venous thromboembolism and deep vein
thrombosis, prevention and treatment of thromboem-
bolic events in patients with atrial fibrillation, prosthetic
replacement of cardiac valves and coronary artery by-
pass graft, dilated cardiomyopathy, cerebrovascular ac-
cident, after myocardial infarction and in pulmonary em-
bolism. They are prescribed for prevention and treat-
ment of postoperative venous thromboembolism in pa-
tients who have had surgery for hip fracture and pros-
thetic total hip or knee joint replacement. Antiplatelet
drugs are used in patients at risk of ischemic stroke, on
carriers of prosthetic heart valves and coronary stent for
prophylaxis of venous and arterial thrombosis and also
in those with ischemic heart disease (Halfpenny et al.
2001, Heit, 2001).

Today the number of patients on anticoagulation or an-
tiplatelet therapy, seeking minor or major maxillofacial
surgery has increased; and while the risk of intraoperative
or postoperative hemorrhage is small for minor inter-
ventions, this is not the case in major operations. For
many years preoperative interruption of medications to
prevent bleeding, had been established, followed by
readministration as soon as possible after surgery, taking
into account the pharmacodynamics of each drug. How-
ever due to drug discontinuation, many cases of throm-
boembolic events and even deaths have been reported,
leading to an effort to find the "golden standard" for the
benefit of the patient (Grines et al. 2007, Brenan et al.
2007, Ward and Smith, 2007).

Nowadays medications are not interrupted for minor
oral surgery; the use of local hemostatic agents largely
achieves control of postoperative bleeding. Although
there is no safe treatment protocol for major maxillofa-
cial surgery, usually drugs are interrupted for a short time
depending on the patient's renal function and the bleed-
ing risk (Firiolo and Hupp, 2012, Widson et al. 201 3).
Drugs most often used are warfarin from the anticoagu-
lants, aspirin and clopidogrel from the antiplatelets, the
latter either as a single treatment choice or in combina-
tion with aspirin. Due to the side effects of the above
drugs, research brought into use new anticoagulants such
as dabigatran and rivaroxaban and new antiplatelets such
as prasugrel. These newer drugs have better pharmaco-
dynamic and fewer side effects, but there is no antidote
for them and thus a different strategy is required for the
management of bleeding (Firiolo and Hupp, 2012, Zafar
etal. 2013).

Aim of this literature review is to report the older and
newer anticoagulants and antiplatelet drugs, as well as
the management of patients who undergo a minor or
major maxillofacial surgery.
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An). Ta vewtepa @dppaka €xouv KaAUTePN @appakodu-
VaPIKA Kal AIYOTEQEG TIAPEVEPYEIEG, AMG Sev unidpxel av-
tidoto. Edw xpeidletal Siagopetikr) atpatnyikr amno o,T
ota maAaidtepa OAPHAKa yid TNV AvVUPETWMON TG di-
poppayiag (Firiolo kar Hupp, 2012, Zafar kai ouv. 201 3).
2KomoG NG Mapouoag BIBANoypa@Ikig avaokdmnong
efval n avapopd ota maiaidtepa Kai vedtepa avamn-
KTIKG Kal avriaiporetaiakd @dppaka, kabwg kar otov
TPOTIO AVTIETWITIONG TwV acOeviyV UG OXETIKY aywyH,
TToU XpeIdlovTal ia pIKEr 1) HeydAn yvaborpoowTiky
emépPaon.

Avtmnkuikd @dppaka: XUvtopn mapouciaon

a) Bapoapivn

H Bapeapivn eival éva koupapivikd mapdywyo, avia-
yoviotic tn¢ Pitapivng K pe avtiBpopfwtky dpdon
(Pototski kar Amenabar, 2007, Aldridge kai Cunning-
bam, 2010). Xpeidletal 48-72 wpeg yia va avarti&el
TNV TAAEN avtrmnkukr] dpaotnpidtnta, diatnpeel ta Be-
PATEUTIKA TNG emimeda yia 2-5 NPEPEG Kal 0T OUVEXEIQ
apxiCel va peiwvetal dpdon g (Hirsh kar ouv. 2001,
Moyer kar ouv. 2009, Aldridge kai Cunningbam, 2010,
Ageno kai ouv. 2012, Nutescu, 2013). H docoloyia tng
pubpicetar pe 1o INR wote va emrteuxBel To emBupuntd
Bepameutikd amotéleopa, amo@elyovtag TG ooBapeg
napevépyeiec. ‘Etol yia ug mepioodtepeg mabrioeig ou-
viotdtal va eivar 2-3, eve) o' éva aoBevry pe kapdiakn
npooBetikr BarBida to INR Ba mpémel va eivar 2.5 g
3.5 (Pototski kar Amenabar, 2007, Aframian kar ouv.
2007, Jiménez kai ouv. 2008).

) Acevokoupapon

Eival éva mapdywyo tng 4-udpo&ukoupapivng pe Xpdvo
NUIGwng 8-24 wpeg (Lozano kai ouv. 201 1, Eisele kar ouv.
2012).

y) Hmapiveg

H UFH, pn khaopatomoinuévn nmapivn, éxer kahrj av-
KTy dpdon, aAd amnartel voonAeia Tou acBevr, ou-
vexr] Tpooappoyr TG ddong e otevr) TapakoAoubnon
Tou xpovou mpoBpoppivng kar tou INR. Autd au&dvel
T0 KOOTOG NG Bepareiag, eva emMMAEoV oUXVA TTPOKAAES
BpopPorevia. H xapnAol popiakou Bdpouc nmapivn
LMWH, n omola efval k\dopa tng UFH, xpnoiporoleital
Mo oUXVA 0Tn YVaboTIPOCWTTIKY) XEIPOUPYIK YA UTTOKA-
tdotaon Twv avurmkukwy. EukoAa @Bdvel oe otabepd
enimeda oto mA\dopa kai dev XpeldeTal ouvexr TTapa-
KoAoUBnon. Xopnyeftal umodopiwg kar Umopel va xpn-
olporoinBei oe eEwvoookopelakr Bdon amd tov acbevr|
rj amé ouyyevr Tou. EmmAéov, mpokalel Aiydtepo ouxvd
Bpopporuttaporevia (Todd kai Roman, 2001, Johnson-
Leong kar Rada, 2002, Jeske kai Suchko, 2003, Aldridge
kal Cunningbam, 2010, Kosyfaki kai ouv. 201 1). Av umdp-
xel aipoppayia and UFH f LMWH xopnyeitar wg avti-
doto n Beiikr) mpwtapivn (Rolfe kar ouv. 2010).
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Anticoagulants: Short presentation

a) Warfarin

Warfarin is a coumarin-derivative, an antagonist of vita-
min K with anticoagulant activity and antithrombotic ef-
fect (Pototski and Amenabar, 2007, Aldridge and Cun-
ningbam, 2010). It takes 48-72 hours to develop full an-
ticoagulant activity, maintaining therapeutic levels for 2-
5 days and then its action is decreased (Hirsh et al. 2001,
Moyer et al. 2009, Aldridge and Cunningbam, 2010,
Ageno et al. 2012, Nutescu, 2013). The dosage of war-
farin is regulated with INR, in order to achieve the de-
sired therapeutic effect and at the same time avoid seri-
ous side effects. So for most diseases INR is recom-
mended to range between 2-3, while in patients with a
cardiac prosthetic valve INR should be from 2.5-3.5 (Po-
totski and Amenabar, 2007, Aframian et al. 2007, Jiménez
et al. 2008). It is possible to reverse the effects of war-
farin in case of severe bleeding.

b) Acenocoumarol
[t is a derivative of the 4-hydroxycoumarin with a half-
life of 8-24 hours (Lozano et al. 201 |, Eisele et al. 2012).

) Heparins

The UFH, an unfractionated heparin, has good anticoag-
ulant activity but requires hospitalization of the patient,
as continuous dosage adjustment is needed with close
monitoring of PT and INR. Disadvantages are the in-
creased cost of treatment for the above reasons, as well
as an increased incidence of thrombocytopenia due to
heparin. Low molecular weight heparin- LMWH, which
is a fraction of UFH, is used more often in maxillofacial
surgery for temporary substitution of anticoagulants.
LMWH reaches easily steady plasma levels and does not
need constant monitoring. As it is subcutaneously admin-
istered, it can be used by the patient or a relative on an
out-patient basis. Furthermore, it causes less frequently
thrombocytopenia (Todd and Roman, 2001, Johnson-
Leong and Rada, 2002, Jeske and Suchko, 2003, Aldridge
and Cunningbam, 2010, Kosyfaki et al. 201 I). Protamine
sulfate is administered as an antidote, in case of bleeding
from UFH or LMWH (Rolfe et al. 2010).

d) Newer anticoagulation drugs

These are sufficient and safe as warfarin and LMWH,
with the additional advantage of predictable anticoagu-
lant activity. They are administered at fixed doses, do not
need a continuous monitoring and present limited inter-
action with food and other drugs (Neel, 201 |, Nutescu
etal 2011, Liew et al. 2012).

Dabigatran exetilate, the prodrug of dabigatran, is bound
with factor Ila, at the active site of thrombin and thus
prevents the catalyzation of fibrinogen to fibrin (Levy et
al. 2010). It usually is administered orally twice-daily. It is
converted to dabigatran and reaches steady plasma levels
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8) Newtepa avumnkukd dppaka

Autd elval emapkr| kal aopair dnwg n Bapeapivn kain
nrapivn xapnAou popiakoU BApoug evey TIAEoveEKTOUV
ouyKpITIKA [e ta maAaidtepd, SIGT N AVUTINKTIKY TOUG
Spaotikdtnta eival mpoPAégiun. Xopnyouvtai oe otabe-
PEG SA0EIg, dev xpeld{ovtal CUVeXT| TTapakoAoUBnon Ka
eMMAEOV TTaPOUsIACouV TIEpIoPIopEVN aMnAemidpaon
pe Ta Tpd@Iua kai ta dMa gdppaka (Neel, 201 |, Nutes-
cu kai ouv. 201 I, Liew kai ouv. 2012).

H eEeuhik) dapmyxatpdvn to mipogdppaxo g dapryka-
TPdvng, ouvdéetal e Tov [Napdyovra lla, atnv evepyr B¢-
on g BpopPivng kar €tol epmodiCer tnv katdhuon tou
vwdoydvou oe vwdeg (Levy kai ouv. 2010). ZuvriBug xo-
pnyeftar ané to otépa dUo PopES nuepnoing. Metatpé-
rietal og Sdapmykatpdvn kar eBdvel oe otabepd enfmeda
oto MAdopa péoa oe 2-3 NPEPEG, eVi) O XPAVOG NUioEIag
Cwng eival 12-14 wpec. H kahitepn dokipacia yia tov
€Neyxo NG TNKTKAOTNTag Tou aoBevi eival o xpdvog -
&ng g exapivng (ECT), o omoiog aglooyel v mapayw-
v TG BpopBivng. Emeidr) autdg Sev eivar Siabéoipog ota
TiePIoodTeEPa KAIVIKE pyacTripid, XpnaloToIEtal ouvr-
Bwg o xpdvog BpopPivng (TT), o omoiog duwg Sev eival
1600 akpIPric. QQotdo0, O KATaoTATEIG EKTAKTNG AVAYKNG
ouviotdrtal o PT kai 0 aPTT. To INR &ev eival uaiobnn
dokipaoia yia tn dapmmykatpdvn (Firriolo kar Hupp, 2012,
Miyares kai Davis, 2012).

H pifapoéafdvn avactéMel tv dpaotnpidtna evog el-
SikoU tprpatog tou [Napdyovia Xa. ‘Etor epmodicer v
petatporr g mpoBpoppivng (Mapdyovta Il) oe Bpop-
Bivn (Levy kai ouv. 2010). Xopnyeftal ané to otéua pia
@opd TV Nuépa kai gtdvel og otabepd enmeda oto TAd-
opa péoa og 2,5-4 WPEG, evwd 0 XpAvog nuioeiag (wig
efvar 6-9 wpeq (Garcia kar ouv. 2010). H kaAtepn doki-
pacia yia Tnv ektignon tng katdotaong mENG eivar o
mpoodiopiopdg tou avmapdyovta Xa (anti-factor Xa
assay), n omoia dev efval Siabéoipn ota mepioodtepa kNI-
vikd epyaotipia. ‘Etol, dnwg kar pe  dapmykatpdvn
xpnolporioieftar o PT kar o aPTT (Castellone kai Van
Cott, 2010).

AvtiaigornietaAiakd @dppaka: ZUvtopn apouaiaon
a) Aaripivn

H aompivn kavovikd xopnyeftar og 6éon 75-150mg v
NHEPQ yIa TNV TTEAANWN TwV AYYEIQKOV ETTEICOSIWY, eV
oto o&U €ugpaypa tou puokapdiou xopnyeitar ddéon
@dptong 300mg (Pototski kar Amenabar, 2007, Brennan
kar ouv. 2008). Aev undpxel 10k dokiyacia yia v
a&loAdynon tou kivbuvou aipoppayiag and ty aormpivn,
aMd av oupPel aigoppayia peyahitepn améd ) ouvnoi-
opévn o€ pia PeydAn yvabompoowikn eméuBaon, dev
pmopefl va anodoBel e BePaidtnta otnv acmpivn. ‘Etol,
ol didpopeg dokipacieg agiohoyolv T Aeitoupyia twv
aiporretahiowv. O xpdvog POrG TToU XPNOIPOTIOIETO TTa-
Aaidtepa éxel TOMA HEIOVEKTAUATA Kal €XEl QVTIKATAoTd-
Bei amd to PFA-100 (avaAutig tng Aertoupyiag twv ar-
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within 2-3 days, while the half-life is 12-14 hours. The
best test for the assessment of coagulation status is
ecarin clotting time (ECT), which assesses the generation
of thrombin. Since this is not available in most clinical lab-
oratories, usually thrombin time (TT) is used, afthough
not as accurate. However in emergency situations meas-
urements of both PT and aPTT are recommended. INR
is not a sensitive test for dabigatran (Firriolo and Hupp,
2012, Miyares and Davis, 2012).

Rivaroxaban inhibits the activity of a specific part of fac-
tor Xa, preventing thus the conversion of prothrombin
(factor II) to thrombin (Levy et al. 2010). It is orally ad-
ministered once daily and reaches steady plasma levels
within 2.5-4 hours, while the half-life is 6-9 hours (Gar-
cia et al. 2010). The best test for the assessment of co-
agulation status is anti-factor Xa assay, which is not
available in most clinical laboratories. Thus, as with
dabigatran PT and aPTT are used (Castellone and Van
Cott, 2010).

Antiplatelets: Short presentation

a) Aspirin

Aspirin is normally administered in 75-150 mg per day
for the prevention of vascular events, whilst in acute my-
ocardial infarction it is administered in loading dose of
300mg (Pototski and Amenabar, 2007, Brennan et al.
2008). There is no specific test for assessing the risk of
bleeding from aspirin, but in a major maxillofacial surgery
a greater than usual bleeding cannot be attributed with
certainty to aspirin. Thus the various blood tests assess
the platelet function. Bleeding time (BT) that was used
previously has been replaced by the PFA-100 (platelet
function analyzer), which is considered more reliable.
This test assesses the ability of platelets to release clot-
inducing substances, to aggregate and produce a clot
(Harrison et al. 1999, Lin et al. 2013).

b) Clopidogrel

It is a member of the group of thienopyridines and be-
longs to the second generation of antiplatelets (Lin et
al. 2013). The action lasts as long as the life of the
platelets, that is 7-10 days (CAPRIE Steering Commit-
tee, 1996). As aspirin only affects thromboxane-2, it is
administered with clopidogrel for best results in acute
myocardial infarction. The absolute indication of dual
antiplatelet therapy is in case of patients with stents, es-
pecially those with pharmacoactive ones. The combi-
nation of the two drugs is also used after coronary ar-
tery bypass graft to reduce the likelihood of graft clo-
sure (Harrington et al. 2004, Stein et al. 2004, Vilahur
et al. 2007).

¢) Prasugrel
It is a third generation thienopyridine with a half-life of
7.4 hours (Small et al. 201 I, Lin et al. 201 3). Prasugrel is
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poretahiwv), o omoiog Bewpeital mo agiémotog. H do-
kipaoia autr aglohoyel TV IkavATnTa Twv aipoTetaNinv
va aneAeuBepwoouy ousieg Tou mpokahouv BpdpPo, va
ouoowpatwvovtal kal va mapdyouv Bpdppo (Harrison
kai ouv. 1999, Lin kai ouv. 2013).

B) Khomdoypéhn

Eivar péhog tng opddag twv OBeievorupISIvv kai avrikel
otn deUtepn yevid Twv avtialpornetahiakav (Lin kar ouv.
2013). H dpdon diapkei 600 n didpkeia Cwrg Twv digo-
metahiwy, 7-10 nuépeg (CAPRIE Steering Committee,
1996). Emeidr) n aompivn emnpedler pdvo tn Bpoppo-
Edvn-2, xopnyeftar padi pe tv kKhomdoypéAn yia KaAu-
Tepa anoteAéopata og o€V EUppaypa Tou puokapdiou.
H amdéAutn évoei€n tng dmrig avtiaiporetalNiakig ayw-
yAq eival oe aoBeveiq pe stents, eibikdtepa o€ exeivoug
pe pappakoevepyd stents. O ouvduaopdg twv dvo eap-
PAKwV XpnolpoTioleltal emong Petd amnd dopTooTERavi-
afa mapdkapyn yia va peiwbel n mbavétnta olykieiong
Tou pooxelpatog (Harrington kar ouv. 2004, Stein kai
ouv. 2004, Vilahur kar ouv. 2007).

y) MNpacouypéhn

Eivar Beievortupidivn tpftng yevidg pe xpdvo nuioeiag
Cwrg 7,4 wpeg (Small kar ouv. 201 1, Lin kar ouv. 2013).
Aroppogdtal To edkoAa ard tnv KAOTSoYPEA Kar Exel
peyahUtepn avuiaigoretahiakr| dpdon (Lin kai ouv. 2013).

Aiaxeipion acBevayv otnv Ztopatkn Kai
l'vaBompoowmikr Xeipoupyikr (XIT1X)

H tdon orjpepa eival va unv diakdrovtal Ta avumnkkg
Kal Ta avuaioretahiakd, avaloya BéRaia pe tn oofa-
POTNTA NG XeEIPOUPYIKAG eméppaong. tn PiPhioypapia
dev avagépetal pio PETaly HIKPAG Kal peydAng xel-
POUPYIKAG Kal ival ot SIaKEITIKY EUXEPEIT TOU XEIPOUP-
you. Zfyoupa ol ToManAég eEaywyeg dovuwy, 1diaitepa
Ol XEIPOUPYIKEG, HTTOPOUV VA TIPOKAAECOUV HEYAAUTEPO
Tpaupa anod v eEaywyr] evog mpoabiou dovtiol v n
TOTTOBETNON TTOAMAMAGY 0OOVIIKWY EPQUTEUNATWY PE
EKTETAPEVOUC Kpnpvoug amotelel Befaiwg cofapdtepn
eméPPBaon amod tnv TomobEtnon evog PEUTEUPATOG XW-
pic kpnuvé (Aframian kar ouv. 2007, Madrid kar Sanz,
2009, Dewan kar ouv. 2009). Avapoeifoia ol peydheg
emepfBdoeig eivar and tn @uon Toug o dIJOPEAYIKES,
aMd n Mg avumnKuK®v f aviaipoTIETaNIak®y emoel-
v@vouv o MpdPANHa. Mepikég popég autd ta dpuaka
HTTOPOUV Va TIPOKAAECOUV ETTIKIVOUVEG HETEYXEIPNTIKEG
KaTaoTdoelg yia Tov aoBevr), dMwG UMoyAWCaOIo, otmobo-
@apuyyIké i Aapuyyomapuyyiké alpdtwpd, To omoio pe
TN oglpd Tou propel va odnyroel o duceayia fi akdpa
Kal og ameIAnTikr] yia T {wr| anmdeea&n Tou agpaywyou
(Wahl kai Howell, 1996, Scully kar Wolff, 2002) .

MNa ug pikpég emeppdoeig ol Scully kar Wolff (2002) mpo-
Tefvouv va yivovtar to mpwi, otnv apxr} TG efdopddag
yIa va eAéyxetal KAAUTEPA N PETEYXEIPNTIKY aipoppayia,
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converted faster to its active metabolite, is more easily
absorbed than clopidogrel and has greater antiplatelet
activity (Lin et al. 2013).

Managment of patients in Oral and Maxillofacial
Surgery (OMFS)

The trend today is not to interrupt anticoagulants and
antiplatelets peri-operatively, depending of course on the
severity of the surgery. The boundary between minor
and major oral and maxillofacial surgery is not clarified in
the literature and remains in the discretion of the sur-
geon. Certainly multiple dental extractions, particularly
surgical, can cause more local trauma than the extraction
of an anterior tooth. Also the placement of multiple den-
tal implants with extended flaps is more severe operation
than the placement of an implant without flap (Aframian
et al. 2007, Madrid and Sanz, 2009, Dewan et al. 2009).
Undoubtedly major interventions cause by their nature
more bleeding, but anticoagulants and antiplatelets ex-
acerbate the problem. Sometimes these drugs can cause
dangerous postoperative situations for the patient, such
as sublingual, retropharyngeal or laryngopharyngeal
hematoma, which in turn can lead to dysphagia or even
in life-threatening upper airway obstruction (Wahl and
Howell, 1996, Scully and Wolff, 2002).

For minor interventions Scully and Wolff (2002) suggest
to be performed in the moming, at the beginning of the
week to better control postoperative bleeding, which
can occur 24-48 hours later; local anesthetic with vaso-
constrictor and avoidance of regional nerve block are ad-
visable.

Anticoagulants and OMF Surgery

I) Warfarin, Acenocoumarol, Heparin

The trend today is not to interrupted warfarin; all small
interventions can be safely performed when INR is 2-3.5,
provided local wound care measures are taken, which
include suturing and use of local agents. Few simple ex-
tractions and surgical extraction, as well as perio surgery
can be safely performed without drug interruption; in
case of multiple extractions, 3-5 teeth per quadrant can
be extracted each time (Pototski and Amenabar, 2007,
Aldridge and Cunningbam, 2010, Kosyfaki et al. 201 I).
The haemostatic measures include topical application of
gelatin, or fibrin sponge, oxidize cellulose, resorbarble
collagen sponge, fibrin sealant, cyanoacrylate or autolo-
gous fibrin glue, tranexamic or e-aminocaproic acid. The
last two ones are also used as a mouthwash. The tranex-
amic acid solution 5% is used postoperatively with very
good results as a mouthwash 4 times a day (Patatanian
and Fugate, 2006, Kosyfaki et al. 2011, Wisdom et al.
2013). In their study of patients with preoperative INR
|.5-4, Blinder et al. (1999) compared results of local ap-
plication of the above haemostatic agents, and mouth-
washes for 4 days with tranexamic acid solution. They
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n oroia pmopel va cupPel kar petd and 24-48 wpeg. Eni-
ONG vVa XPNOIKOTIOIETAl TOTTKG avaloBnmikd Ye ayyeloou-
OTIAOTIKG Kal va drmogeUyetdl Katd To duvatdv n otehe-
xiaia avaioBnoia.

Avurnktikd kai emeppdoeig ZIMX

I) Bappapivn, acevokoupapdAn, Hmapiveg

H tdon orjuepa eivar va pnv diaxdrtetal n Bapeapivn,.
‘OMeg o1 pikpég emepfdoeig pmopouv va yivouv pe aogd-
Aeia étav 1o INR eivar 2-3.5, apkel va Angbouv tomikd
HETPa aipdotaon, Ta ormoia mepIAapdvouy T cuppaer
TOU TPAUNATOC KAl TN XPrjon TOTKWY AlOCTATIKWY. X-
pic diakorm| TG Bappapivng propel va yivouv pe aopd-
Aela 3-5 anhéq eaywyeg, xeipoupyikr) eEaywyr), Kabwg
Kal TIEPIOSOVTIKEG EMEUPAOEIC. 2€ TTOMATAEG EEAYWYEG,
pmopouv va e&axBouv kdBe @opd 3-5 dévuia avd tetap-
uodpio (Pototski kar Amenabar, 2007, Aldridge kai Cun-
ningbam, 2010, Kosyfaki kar ouv. 201 I). Ta aipootatikd
HETPa TePIAaUPAvouY TV TOTTKY epappoyr| (eAativng,
omndyyou vadoug, Ty o&eidwbeioa kuttapivn, Tov amop-
POQAOIHO OTTOYYO KOAMAySVOU, KOMA IVIKAG, KUQVOaKpu-
NI} 1§ autdhoyn KOMa vddoug, To TpaveEapikd Kai To
e-apivokampoikd o&u. Ta duo teAeutaia xpnoipomololv-
1al wg otopatkd dlaNipata. To didhupa tpaveEapikou
o&gog 5% xpnoipomoleital ouvBwg peteyxeipnuikd 4 ¢o-
PEG TNV NUEPQ, He TTOAU kaAd amoteéopata (Patatanian
kar Fugate, 2006, Kosyfaki kai ouv. 201 1, Wisdom kar ouv.
2013). O Blinder kai ouv. (1999) oulykpivav dUo opddeg
aoBeviv: otnv PWtn opdda Eyive TOTTIKY EQApHOyH Twv
QVWTEPW AIJOOTATIKWY TTAPAyOVIWY, eve) oTn OeUTePN
opdda ékavav amokAeloTiIkd oTopaTikéG TTAUCEIS yia 4
NHéPeS pe SidAupa tpavegapikol o&€og. INpoeyxeipnukd
10 INR og dhoug Atav |,5-4. Aev Bprikav otatiotikd on-
HaVTIKEG BlapopEg otig SUo opddeg otov KivOUVO NG pe-
TeyXeIPNTIKAG aijoppayiac. AvtiBeta, o Wisdom kar ouv.
(2013) avapépouv Niydtepn PeTeyXelpnTKr] digoppayia
o€ aoBeveig Tou éxavav Adon pe Sidhupa tpave&apikou
o&¢og, aveEdptnta amd to av To xpnoipomoinoav 2 | 5
npépeg. Kdmolor xeipoupyol, pokeigévou va emaverBel
10 INR og @uoioloyikd emimeda kar va peindel n mbavo-
TNta peteyxeipnuikig alpoppayiag, mpoteivouy tn Siako-
T g Bepaneiag pe Bappapivn kai TV avtikatdotaon
(Yepupwan) pe evdopAépia UFH (Mehra kar ouv. 2000,
Jeske kar Suchko, 2003, Spyropoulos kar ouv. 2006), r§
umoddpia xoprynon nrapivng xapnhou popiakou Bé-
poug (Todd kai Roman, 2001, Johnson-Leong kar Rada,
2002, Jeske kai Suchko, 2003, Spyropoulos kar cuv. 2006,
Bajkin kar ouv. 2009). EmmAéoy, n avtikatdotaon pe nria-
pivn €xel WG OTdX0 Va PEIMOEl TO Xpdvo umoBepareiag,
TIpoKeIpévou va mpoAneBel éva mBavod BpopBoepfoiikd
emeioddio. ‘Etol, n Papapivn diakdrtetal 3-5 nuEPES
mpoeyxelpntikd kar xopnyeftar otov acBevry UFH 1
LMWH | éwg 2 nuépeg petd tn Siakorr Tou Koupapivi-
KoU, oI OTTOlEG e TN 0gIpd Toug dIaKATTTOVTAl avTioToIXa
6-8 wpeg kar 18-24 wpeg mpiv and tnyv emépPacn. Tnv
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found no statistically significant differences in the various
agents regarding postoperative bleeding. In contrast,
Widson et al. (2013) reported less postoperative hem-
orrhage in patients who have mouthwash with tranex-
amic acid solution, used either for 2 or 5 days. Some au-
thors, in order to return the patient’s INR to normal lev-
els and to reduce the possibility of postoperative bleed-
ing, suggest discontinuation of warfarin therapy and bridg-
ing with intravenous UFH (Mehra et al. 2000, Jeske and
Suchko, 2003, Spyropoulos et al. 2006) or subcutaneous
LMWH (Todd and Roman, 2001, Johnson-Leong and
Rada, 2002, Jeske and Suchko, 2003, Spyropoulos et al.
2006, Bajkin et al. 2009). Furthermore the bridging with
heparin intends to reduce the subtherapeutic time in
order to prevent a potential thromboembolic event.
Thus, warfarin is stopped 3-5 days preoperatively, UFH
or LMWH are administered | to 2 days after discontin-
uation of coumarins, which in tum are stopped 6-8 hours
and 18-24 hours respectively before the intervention. On
the day of surgery, the patient again begins to take oral
warfarin, while UFH and LMWH resume 6-24 hours and
[2-24 hours respectively post-operatively and continue
until the INR reaches desired levels (Dunn et al. 2007,
du Breuil and Umland, 2007, Jiménez et al. 2008). Bridg-
ing with LMWH has the advantages mentioned above,
compared with UFH. Although LMWH s particularly
recommended for the prevention of venous thrombosis,
however is an alternative to the UFH. The incidence of
severe postoperative bleeding when using LMWH
ranges from O-10% (Tinmouth et al. 2001, Larson et al.
2005, Aldridge and Cunningbam, 2010). Bajkin et al.
(2009) compared two treatment protocols (no interrup-
tion of warfarin and bridging with LMWH), studying 214
patients given simple tooth extractions. They found no
significant difference in the incidence of postoperative
bleeding between the two groups, confirming other au-
thors that with INR <4 minor oral surgery can be per-
formed safely without interruption of coumarin, provided
postoperative local wound care. In the elderly renal func-
tion should always be checked, because when it is re-
duced, warfarin should be adjusted accordingly, for the
prevention of severe postoperative bleeding. Specifically,
if there is a reduced creatinine clearance, the half-life of
warfarin increases respectively and therefore requires a
longer time of discontinuation of the drug preoperatively.
When a major maxillofacial surgery is scheduled, discon-
tinuation of warfarin for 3 days preoperatively is recom-
mended. Particular attention should be given to drugs
that interact with warfarin such as NSAIDs which in-
crease the risk of bleeding, without a corresponding in-
crease of the INR and the patient needs to be monitored
for signs and symptoms of bleeding. Postoperatively usu-
ally the administration begins after |2 to 24 hours and
the initiation of warfarin is based on the severity of the
surgery, the risk of bleeding and the bowel movement
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NUéPa NG eméppaong, o acBeviig apxiCer kal mMéAI va
nafpver and to otépa Papeapivn, eved or UFH kai
LMWH emavahapBdvovtar 6-24 wpeg kai 12-24 kpeg
avtioToIxa Peteyxelpntikd Kar ouvexiCovial pexpl To INR
va @tdoel og embupntd enfmeda (Dunn kar ouv. 2007, du
Breuil kai Umland, 2007, Jiménez kai ouv. 2008). H avtu-
katdotaon pe LMWH éxel ta mAeovektrjuata mou ava-
@épBnkav mapamndvw, oe atykpion pe UFH. Molovdt n
LMWH cuviotdrar 1diaftepa yia tnyv mpdAngn g eAePI-
KAG OpdpBwong, anoteAel wotdoo pia evaMaktikr Ajon
and v UFH. H ouxvétnta epedviong cofapr|g Hetey-
XEIPNUKAG algoppayiag amd ) LMWH kupaivetar ané
0-10% (Tinmouth kar ouv. 2001, Larson kar ouv. 2005,
Aldridge kar Cunningbam, 2010). O1 Bajkin kar ouv.
(2009) ouykpivav dUo Beparmeutikd TTPWTOKOMA —oTNV
TIPWTN opdda dev diakdmnke n Papeapivn kai ot deu-
Tepn éyive avukatdotaon pe LMWH— peletwvrag 214
aoBeveic otoug omoioug €yivav amiég eGaywyég Sovuwv.
Aev Bprikav kapia otatotkd onpavkr diagopd ot ou-
XVOTNTA TNG HETEYXEIPNTIKAG aipoppeayiag peta&l twv
8Uo opddwy, emPefaidvovtag AMoug ouyypagei étl oe
INR < 4 pmopef va yivel e aopdheia Xelpoupyikr| eME-
Baon xwpic diakorr NG Bappapivng, epOcoV pETEYXEN-
pNTIkd yivel ToTKK @povida Tou Tpalpdtog. 2Toug nA-
Kiwpévoug Ba Tpérel TAvia va eAéyxetal v n VEQPIKA
Aertoupyia eivar emapkrg, S1éT dtav auth eival peiwpévn,
n Bapgapivn Ba mpénel va mpooappootel avdloyd, yia
NV MEAANYN TG 0oPapnG HETEYXEIPNTIKAG AIopEayiac.
2 UYKEKPIPEVA, Qv UTTAPXEl Pelwévn kdBapon kpeativivng
au&dvetal avtiotoixa o Xpdvog nuiceiag (wrig g Pap-
(apivng e ATOTEAECHA Va amartetal JeyaAUTEpog Xpo-
VoG SIAKOTIAG TOU (PAPHAKOU TIOOEYXEIPNTIKA. 2 HEYANEG
Tipoypappatiopéveg yvabompoowkég emepBdoelg, ou-
viotdtal n diakorr] g Papeapivng yia 3 -5 nuépeg mpo-
eyxelpnuikd. 181aftepn mpoooxr Ba mpémer va Sobel oe
@dppaka mou aMnAemdpouv pe tn Bapeapivn. Ta pn
otePoeIdr] avTIPAEYHOVWON apevog augdvouy Tov Kivou-
vo aigoppayiag apetépou Sev empedlouv to INR, €tol
empPdMetal va mapakoAouBeftar peteyxeipnuikd o acBe-
VAG yIa Oneia Kar oUPITTOPATa NG aijoppayiag. Metey-
XelPNTKd n évapén g Bapeapivng PaciCetal otn cofa-
POTNTA TNG XEIPOUPYIKAG EMEPBAONG, ToV KiVOUVO PETEY-
XEIPNTIKAG aldoppayiag kai tnv évapgn Kivnukdtntag Tou
EVIEPOU. 2V BwG N xoprynon g apxier 12-24 hpeg
peteyxelpnTikd. a va mpoAneBel n peteyxeipnukr| aigop-
payia, n &don mou xopnyeftal dev Ba mpénel va urepai-
vel TV mpoeyxeipntik) (Firiolo kar ouv. 2012, Douketis
kar ouv. 2012, Nutescu 201 3).

2 € mepimwon aigoppayiag and w Bapeapivn diakdre-
Tl N Xoprjynan Tng kar yivetar aipoduvapikr) umootripién
Tou aoBevouq. >uviotdtal n xoprjynon Prrapivng K amd
TO 0TéNa, N omoia prnopel va emavagépel to INR og qu-
ololoyikd enimeda oe 24 wpeg. 2e coBapr| aioppayia,
ameiAnTiky) yia T ¢wrj tou acBevr|, pmopel n Prrapivn K
va xopnynBei evbo@AéPia, n orofa amokabiotd to INR
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and the dose administered should not exceed the pre-
operative (Firriolo and Hupp, 2012, Douketis et al. 2012,
Nutescu, 2013).

In case of bleeding from warfarin, anticoagulation is in-
terrupted and hemodynamic support of the patient is re-
quired. Oral administration of vitamin K is recommended,
which can convert INR to normal levels within 24 hours.
In severe, life- threatening bleeding, vitamin K may be in-
jected intravenously, aiming to restore the INR in 4-6
hours. Alternatively for quick control of hemorrhage
fresh frozen plasma (FFP), which contains the factors Fll,
VII, IX'and X may be administered. Even more rapid ac-
tion than the FFP is achieved by PCCs administration,
which contains FlI, VII, X and X (Hirsh et al. 2003, Pollack
and Faha, 2013).

2) The newer anticoagulants

There is not yet sufficient experience regarding the
newer anticoagulants. For minor surgery, dabigatran, ri-
varoxaban and apixaban do not need to be discontinued
preoperatively, if the patient has normal renal function.
Local measures applied help control the postoperative
bleeding. When creatinine clearance is 31-50 ml/min,
medications should be stopped 2 days before surgery,
and when clearance is <30 ml/min should be discontin-
ued for 4 days regarding dabigatran and 2 days for ri-
varoxaban and apixaban. In case of dabigatran discontin-
uation, control of anticoagulation status may be esti-
mated 6-12 hours preoperatively by PT or aPTT. The
patient resumes medications 24-48 hours postopera-
tively. In major operations and normal renal function all
3 drugs are usually discontinued | day preoperatively.
When creatinine clearance is 31-50 ml/min medications
should be stopped 4 days before surgery, and when
clearance is <30 ml/min should be discontinued regard-
ing dabigatran for 6 days and for 4 days for rivaroxaban
and apixaban. The patient resumes medications 48-72
hours postoperatively, when the risk of bleeding has
passed and the bowel motility has restarted. It should be
mentioned that anticoagulant action of newer drugs
starts faster compared to warfarin (Firriolo and Hupp,
2012, Nutescu, 2013).

Good support of the patient to allow adequate diuresis
is recommended in case of Dabigatran because it is pri-
marily excreted by the kidney; in normal renal function
the half-life is 13 hours. A specific antibody that reverses
the action of dabigatran has been tested but is currently
not available commercially. In severe bleeding activated
charcoal may be used which can reduce the anticoagu-
lant within 2 hours. In life-threatening situations FFP, red
blood cells or coagulation factors can be administered
(Van Ryn etal. 2010, Wann et al. 201 I'). Coagulation fac-
tors (PCC) are also administered for rivaroxaban, in case
of bleeding (Pollack and Faha, 2013).

Discontinuation of antiplatelet for 7 days preoperatively
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oe 4-6 Hpec. EvaMaktikd, ypriyopo é\eyxo g aigoppd-
yiag emruyxdvel To vwmd katepuypévo madopa (FFP), to
ortoio mepiéxel Toug [Napdyovteg Fll, VI, X kai X, Akdua
o ypriyopo and to FFP eivai to PCCs, mou mepiéxer Fll,
VI, X kar X (Hirsh kai ouv. 2003, Pollack kai Faha, 201 3).

2) Ta vewtepa avimnkuka

>XeTKA Pe Ta vedTeEPA aVTTINKTIKG, Sev UTTApXel akOun
enmapkiq epmelpia. MNa PIKPEG XeIPOUPYIKEG emepBAoelg
Kal og aoBevelg Pe @UOIONOYIKN VEPPIKNA Asitoupyia, n
Sdapmmykatpdvn, n piPapo&aBdvn kai n am&apmdvn Sev
Siakdrrovtal mpoeyxelpntikd kabwg ta TotmKkd péTpa
Tou epappoloval Bonbolv otov EAeyXo TNG PETEYXEN-
pNUKAG aigoppayiag. ‘Otav n kdbapon kpeatvivng ival
31-50 ml/min ta dppaka Ba mpémel va otapatioouy 2
NUépPeC PV TNV emépPaocn kai étav n kdbapon eivar <30
ml/min Ba mpénel va diakdrtetal 4 nuépeg n dapmyka-
TPAvN Kal 2 nuépeg n piBapo&aBdvn kar n am&apmavn.
Katd tn Siakomm] tng dapmykatpdvng pmopel va yivel
ENeYXOG TNG AVITINKTIKAG Katdotaong 6-12 wpeg mpo-
eyxelpnukd pe pérpnon tou PT r tou aPTT. 2ug avwte-
pw TePMTTOEIG 0 acBevig EavapxiCel TNV Ayn twv
Pappdkwy 24-48 wpeg peteyxelpnTkd. 2TG heydAeg yva-
Borpoowrikég emepPAOEIG, OE QUOIONOYIKN VEPPIKH Ael-
Toupyia kai ta Tpia edppaka diakdmrovial ouvhBwg pia
nuépa mpoeyxeipntikd. ‘Otav n k&dBapon kpeauvivng ei-
val 31-50 ml/min ta @dppaxa diakdrrtovtal 4 nuépeg
TPV amd TN XeIpoupyIKr emépBacn kar étav n kdbapon
efvar <30 ml/min 6a mpémel va diakdrtetar 6 npépeg
dapmykatpdvn kai 4 nuépeg n piBapo&afdavn kai n ar-
Eapmavn. O aobeviig apxiCer ta edppaka 48-72 wpeg
HETEYXEIPNTIKG, OTav apxioel n KIVTKSTNTA TOU EVIEPOU
Kar éxel lepdoel o kivOuvog aipoppayiac. @a mpémel va
AnBel umdyn o veyovdg ot n avurnkukr dSpdon twv
VESTEPWY PAPHAKWY ETIAVEPXETAl TAXUTERA OUYKPITIKG
pe ™ Papeapivn. Na va anogeuxBel o kivduvog aipop-
payiag, oplopévol Xelpoupyol PETEYXEIPNTIKA apXICouv
HEe To AIoU TG 56onG twv @appdkwy (75mg dapmiyka-
TPdvn i 10mg piBapo&aBdvn) kai otn ouvéxeia emotpé-
@ouv otnv mpoeyxeipntik ddon (Firriolo kar Hupp,
2012, Nutescu, 2013).

Eidikd yia v Sdapmykatpdvn Tou amekkpivetal Kupiwg
and toug veppouc, ouviotdtdl KaAr umoatrpi€n tou
acBevr wote va umdpxel emapkrg dlolpnon. Ze PuoIo-
AoyIKA VeppIkr) Aertoupyia o xpdvog nuidwig TG eival
I3 wpec. Exel dokipaotel éva eidikd avtiowpa mou ave-
otpépel TN Spdon tng dapmykatpdvng, alMd auth
otiyur| dev eival Siabéoipo epmopikd. e coPapr| alpop-
payia pmopel va doBel evepydc dvBpakag Tou peiwvel
TNV QVTTTNKTKSTNTA O€ 2 WPEG. 2€ AMEIANTIKEG VIa TN (wr)
kataotdoelg propel va doBouv FFP, epubpd aipoogparl-
pia  mapdyovteg mM&ews (Van Ryn kai ouv. 2010, Wann
kar ouv. 201 1). Na ) piBapo&aBdvn, yia tv ormoia emi-
ong dev umidpxel avtidoto, propel va xopnyndei PCC
oe mepimwon aipoppayiag (Pollack kar Faha, 2013).

BaaiAeiou 2. kai ouv./Vassiliou St. et al.

was applied previously, for small interventions. Today
the drugs are not interrupted. As with anticoagulants
whenever extractions are made, local treatment of
wound is recommended. In several studies, where the
possibility of postoperative bleeding was checked, the
most used drug was aspirin followed by clopidogrel,
ticlopidine and dipiridamol. No drug was more prone
than others (Morimoto et al. 2008, Cardona-Tortajada
et al. 2009). Participating were patients who received
daily 100 mg aspirin and those who discontinued the
drug for a week; bleeding time was prolonged in the first
group. However there was no problem postoperatively
and hemorrhage was controlled with gauze and sutures
(Ardekian et al. 2000).

For major maxillofacial surgery there is no general con-
sensus. Some authors recommended discontinuation of
antiplatelet for 3 days preoperatively (Little et al. 2002).
However there are not enough conclusive studies to
rule out the risk of thrombosis. No drug discontinuation
is advised in the USA and estimation of the risk of bleed-
ing versus thrombosis is required (Grines et al. 2007a).
It is also worth noting that discontinuation of aspirin is
not recommended in Canada, Great Britain and the
Netherlands for vascular and orthopedic surgery
(Samama et al. 2002, Smout and Stansby, 2003, Fijnheer
et al. 2003). The American College of Chest Physicians
and the American College of Cardiology/American
Heart Association guidelines recommend discontinua-
tion of aspirin and clopidogrel for 7-10 days to allow the
synthesis of new uninhibited platelets which restore the
normal hemostatic function of the patient (Eagle et al.
2004, Douketis et al. 2008). Recently Li et al. (2012) in
their study in healthy volunteers found that 4 days were
needed after discontinuation of aspirin and 10 days after
cessation of clopidogrel to achieve satisfactory platelet
aggregation. Alternatively, platelets can be given preop-
eratively for the prevention of bleeding, particularly in
emergency surgery (Maltais et al. 2008). Vilahur et al.
(2007) recommend preoperative administration of 10
units of platelet concentrate when the patient takes
300mg of clopidogrel and 12.5 units when the patient
takes 600mg to achieve again platelet aggregation. In pa-
tients taking dual treatment, Thiele et al. (2012) recom-
mend discontinuation 12-24 hours preoperatively and
transfusion of 2 units of platelets |-2 hours before sur-
gery because aspirin and clopidogrel have a half-life of
12-24 hours. Since there is control of bleeding, the pa-
tient may start taking 100mg aspirin 6 hours postoper-
atively or 75mg clopidogrel 24-48 hours after the oper-
ation respectively.

In patients with metal or pharmacoactive stents, who
usually take dual therapy drugs, these are not interrupted
for minor intervention and local haemostatic measures
need to be used. For a major maxillofacial surgery it is
wise to contact the patient's physician preoperatively. If
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Avtiaiporietahikd kai emepfdoeig XMIX
[Nahaidtepa, MPOKEIJEVOU YIa HIKPEG emepdoelg, Ta av-
TIQIJOTIETANIAKA SIAKATTTOVTAV 7 NEPEG TIPOEYXEIPNTIK.
2rHepa autd dev ouativetal kai o aoBevig ouvexilel
kavovikd TV aywyr tou. Onwg Kai he Ta avmnKukd ou-
otrjvetal va yivovtal 3-5 eEaywyéq kdBe popd Kal TOTTIKY
TIEPITIOMNON TOU TPAUNATOC. 2. € APKETEG HEAETEG TTOU e&e-
TAOTNKE TO EVOEXOUEVO TNG HETEYXEIPNTIKNG AIopPa-
yiag, To ouxvdtepa xpnoidomoloUpevo @dppako frav n
aommpivn Kkar akoAouBouoe n kKhotmdoypén, n Tkhomdivn
kai n dimupidapdin. Kavéva gdppako dev Atav o emp-
pemég and to dMo (Morimoto kai ouv. 2008, Cardona-
Tortajada kar ouv. 2009). 2e olykpion acBevav Tou
ehdpBavav kabnpepivd |00mg aommpivng pe exeivoug
mou Sigkoav to edppako yia pia eBdouadda, kataypd-
@nKke TTApdTaon tou xpdvou aidoppayiag otny mpwn
opada, n oroia wotdoo eAEyxOnKe Pe cUPPAPH] KAl TTIW-
patopo (Ardekian kar ouv. 2000).

Ma g peydAeg enepPdoeig dev unidpxel opo@wvia oute
UTTAPXOUV APKETd TIEIOTIKEG PEAETEG GO0V apopd ToV
kivouvo tng Bpdppwong. Kdmoiol cuyypageic cuviotolv
T Siakomr TwV avUIAIMOTIETANIKWY YId 3 NPEPES TIPO-
eyxeipnukd (Little kai ouv. 2002). 2t HIMA dev diakd-
TTETAl TO (PAPHAKo Kal poteivetal va otabpiCetal o kiv-
duvog aipoppayiag - Bpdppwonc (Grines kai ouv.
2007a). Evoeiktikd eEdMou a&ilel va onpeiwbel 6t otov
Kavadd, tn MeydAn Bpetavia kar tnv OMavdia dev ou-
viotdtal n SIaKoTTr TNG aommpPivng YId TIG AyYEIOXEIPOUP-
YIKEG Kkal opBomedikég emepPdoelg (Samama kar ouv.
2002, Smout kar Stansby, 2003, Fijnheer kar ouv. 2003).
AvtiBeta, o Apepikavikd KoAéylo @wpakoxeipoupywy
kai To Apepikavikd Koréyio Kapdiohdywv cuviotouv dia-
KOTI TNG aoTpivng Kkai tng KhomdoypeAng yia 7-10 nué-
PEG, yIa va kataotel duvatr n ouvBeon véwv aidoreta-
Nwv kal va amokataotabel n Kavoviky alooTatiky Ael-
Toupyia tou acBevry (Eagle kar ouv. 2004, Douketis Kka
ouv. 2008). Mpdogata ol Li kai ouv (2012), oe perétn
Toug ot Uyielg eBehovtég, Siamotwoav du anartolvrar 4
NHépeg petd tn Siakorm| TG aompivng kar 10 nuépeg
petd tn diakot TG KhotmdoypEANG yia Ty emfteuén ka-
VOTIOINTIKAG CUCOWPEUONG TwV alporetaiwy. Evalak-
Kd, urmopouv va 5o8ouv aiporetdAia mpoeyXxelpnTikd yid
NV MESANYN TG aldoppayiag, 1diaitepa oe emelyouoa
xelpoupyikr emépPaon (Maltais kar ouv. 2008). O Vilahur
kar ouv. (2007) ouvictolv tn xopriynon 10 povddwv
OUNTTUKVWHEVWY AIJOTIETAANIWY TIpogyxeIpnTIKG, dTav o
aoBevric AapBdver 300mg khomdoypéAng kai 12,5 po-
vadeg, 6tav o aoBevric AapfBdver 600mg kKhotmdoypEAng
yia va emteuxBel kal éAI N oUCCWPETWON TWV AIfOTTE-
TaNwv. 2 aoBeveic TTou AapPdvouv dimhd Bepareia emel-
&1\ n aompivn Kkar n KAOTOOYPEAN €XOUV XPdVO NUICWAG
12-24 dpeg, ol Thiele kar ouv (2012) cuviotouv tn dia-
kot Toug |2-24 hpeg TTpoeyxelpNTIKA Kal JETAYYIoH 2
povddwv aiporetaNiwv |-2 ©peg Tpiv amd v enépPa-
on. Epdoov undpxel é\eyxog NG algoppayiag, o acOe-
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surgery is not urgent, it is prudent to schedule it later in
order to give the patient dual antiplatelet therapy for one
month if he has metal stents and for |2 months when
he has pharmacoactive stents. When surgery is urgent,
the patient continues to take aspirin and will only stop
clopidogrel, which will resume as soon as possible after
bleeding control (Grines et al. 2007b).

Regarding prasugrel, which has irreversible action on
platelets, preoperative discontinuation for 5-8 days is rec-
ommended, to improve the haemostatic mechanisms
(Lin et al. 2013). Lately Zafar et al. (2013) in their study
of samples of healthy volunteers, who received 60mg
prasugrel and 325mg aspirin and had fresh platelets
added simultaneously, found that prasugrel does not af-
fect the platelets 6-12 hours post administration. So in
an emergency surgery, in order to better control bleed-
ing, fresh platelets may be administered 6 hours after the
last dose of prasugrel, achieving thus 80% of their activity.

CONCLUSIONS

— Anticoagulants and antiplatelet drugs need not to be
interrupted in minor oral surgery where local measures
for haemostasis are used. In major maxillofacial surgery,
drugs are interrupted the shortest time possible to
control bleeding and prevent thrombosis.

— In case of bleeding, if the patient is taking anticoagulants
clotting factors are administered and if he takes an-
tiplatelets fresh platelets are the choice.

— In patients with stent receiving dual antiplatelet therapy
(aspirin and clopidogrel), when a major intervention is
scheduled, it better be after at least one month on
drugs in case of metal stents and after 12 months in
case of pharmacoactive stents. In emergency surgery
clopidogrel only needs to be stopped, and recom-
mence as soon as possible after control bleeding.



74

VAG Propei va apxioer ty AMuin 100mg aompivng 6 wpeg
HETEYXEIPNTIKAG 1y avtiotoixa 75mg khomdoypéhng 24-48
WPEC HETA TNV emépPaon).

> aoBevelc e PetaMIkd f @appakoevepyd stents, ol
otoiol ouvABwg AapPdvouv Smr) Bepareia dev diakd-
TITovTal td @APHAKa yid HIKPEG emepBAoels, pe mpolmnod-
Beon v xprjon TOMKWOV AIHOOTATIKWY. 2& P JeyaAn
emépPaon Bewpeital eEOVIUN N TIPOEYXEIPNTIKY ETTIKOI-
vwvia tou yvaBompoowmikoU xeipoupyou e tov Bepd-
movta 1atpd Tou aoBevr). Edv n emépPaon dev emeivel,
1éte MpoypappatiCetal apydtepa wote o aobevig va
A&Bel SIMAY avtiaipomeTaNiakr) aywyr yid éva prva, eeo-
o0V Exel HETAMIKG stents kai |2 prjveg, dtav éxel @ap-
pakoevepyd stents. ‘Otav autr eival emefyouoa, o aoe-
VAG ouvexiCel va AaufBdvel aompivn kar otapatd pévo
v kKhomdoypéAn, n omoia Ba apxioel 1o cuvtopdtepo
duvatdv petd tov éleyxo NG aipoppayiag (Grines kai
ouv. 2007b).

> aoBeveig mou AapBdvouv TpacouypéAn, emeidn n
Spdon g ota aigoretdhia eivar pun avacTtpEWipn, ouvi-
otdrar diakorry 5-8 npépeg mpoeyxelpnTikd yia T Beh-
Tiwon Twv argootatikv pnxaviopav (Lin kar ouv. 201 3).
Teleutaia o1 Zafar kar ouv. (2013) oe perétn toug oe
Sefypata twv uylwy eBehoviwy, dmou eixav tomoBetnOel
60mg mpacouypéAng, 325mg aompivng Kar mpootédn-
Kav Tautdxpova verd aiporetdhia, diamiotwoav ot n
TIPAcOUYPENN Sev emnpedlel Ta aldoTeTdNia 6-12 wpeg
HETd T xoprjynon tng. ‘Etol, oe pia emeiyouca xeipoup-
YIKr) €TTEPBacn yia Tov KaAJTepo €AeyXxo NG alpoped-
ylag, xopnyouvtal otov acBevr] vwnd aigometdhia 6
WPEC PeTd v Teheutaia dGon TG TIPACOUYPEANG, EVW
EMMAEOV QUT TN XPOVIKK OTIYHHA TA AIPOTTETdAId €XOUV
noén amoktioel To 80% tng dpaotnpIdTTAg TouG.

2YMIMEPAXMATA

— 2 & PIkpr| otopatikr eméupacn dev diakdrovtal Ta av-
TTMNKUKA KAl Ta avTIaIPoTTETaNiakd @dppaka Kai xpn-
oloToloUvVIal TOTTKG PETPA aldoTAong.

— 2T¢ peydheg yvaBompoowtikég emepfdoeig Ta edp-
paka diakdTrtovtal yia To HIKPATEPO duvatdv XPoviKd
Sidotnpa, yia Tov éAeyxo NG aiopeayiag kar tny mpod-
Anyn g Bpdupwong.

— 2¢& Tiepfmwon aipoppayiag xopnyouvtar TApdyovteg
m&NG, av o aoBevric AapBdvel avumnktikd kar vard
aiporetdAia av Traipvel avuidigoTretahiakd.

— 2¢& aoBeveic pe stents mmou mafpvouv OmMAr Bepareia
(aompivn kar kKhomdoypéAn), pia peydhn yvabBorpo-
OWTIKA eMépPacn mpoypapuatiCetar apydtepd, Kote
va TApouv €va prjva tnv aywyr] 4Tav €xouv PHETAMIKA
stents kar 12 prjveg, étav éxouv @appakoevepyd s-
tents. 2e emefyouoa xeipoupyikr| diakdmetal Pévo n
KhotmdoypEAn, n omola EavapxiCel To ouvtopdTtepo Ou-
vatd petd Tov €Aeyxo NG alpopeayiag.

BaaiAeiou 2. kai ouv./Vassiliou St. et al.
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MneBaoi{oupdurn kai 0oTteOVEKPWON TWV Yvdbwy:
lMapouciaon mepimwong kar avackomnon

s PiBAioypagpiag

Mapia AAZAPIAOY', Bdyia TKAAITEIOY?, Anurtone MAAOYTAS?, Aviévne BOAITAKHE?

[b1wtiké latpeio, Osooakovikn

Bevacizumab and osteonecrosis of the jaw:
Report of a case and review of the literature

Maria LAZARIDOU, Vagia GKALITSIOU, Dimitris MALOUTAS, Antonis VOLITAKIS

Private Practice, Thessaloniki, Greece

MEPINHWH: H ooteovékpwon twv yvdbwv eivar pia oo-
Bapr| mdbnon. Méxpl mpdoparta ta dipwoeovikd Atav n
O KOIVA dItia yid TV eP@AVIon OOTEOVEKPWONG TWV
yvdbwv oxet{duevng He xoprynon eappdkwy. 2Auepa
Kkal dMa edppuaka mou xpnoigomololvtar oty Bepareia
TOU KapKivou UTAEKOVTAl OTNV EPPAVION OOTEOVEKOW-
ong twv yvdbwv. ‘Eva and autd eivar n pmeBaciCoupdp-
TN, €vag QVTIOQYYEIOYEVETIKOG TIapdyovIag Tou Xpnol-
poroleftal ot Bepanmeia ouyKekpIgévwy TUMwV Kapkivou.
O okomég G epyaociag ival n mapouoiaon piag omd-
VIAG TIEPITTTWONG 00TEOVEKPWONG TNG KATW yvdBou TTou
TIpoKAOnke amd To pdppaxko urefaciCoupdurn. [vetal
emong pia avaokdmnon g undpxouodg BiBAioypagiac.
[Mpdkertal yia dvtpa 55 1wV Pe PETAoTATKS KApKivo Tou
veppou Tou AdpPave prefaciCoupdpmn kar éva ouvoua-
opd amd dMa xnpeioBepareutikd @dppaka yia karmoia
xpovia. O aoBevrig TTou TTapoUCIdoTnKe OTO IATPEio Pag
E OOTEOVEKPWON EVIOTNIOWEVN OTnV ommioBia TTepIoxH
NG Kdtw yvdBou apiotepd, QVTIPETWTTIOTNKE CUVINENTIKA
HE aQaipeon Twv O0TIKWV AMOAUPdTwY Kal amdgeon.
>tov emavéheyxo petd mapéheuon duo efdopddwy ma-
patnerBnke onpavtikr BeAtiwon. 2uotBnkav Taktkof
EMavéAeyXol yia TTPSANYN mBavAg UMTOTPOTIAC.

AEZEIX KAEIAIA: bevacizumab, ooteovékpwon twv yvd-
Bwv, avuayyeioyevetikol Tapdyovteg, avastin.

SUMMARY: Osteonecrosis of the jaws is a severe bone
disease. Until recently bisphosphonates were the most
common cause of drug-induced osteonecrosis of the
jaws. Nowadays other drugs that are used in cancer
treatment have been implicated in osteonecrosis of the
jaws. One of these drugs is bevacizumab an antiangio-
genesis factor, which is used for the treatment of certain
types of cancer.

The aim of this case report is to present a rare case of
osteonecrosis of the mandible caused by the drug beva-
cizumab and to review the current literature.

A 55-year-old male patient suffering from metastatic kid-
ney cancer was treated with bevacizumab and a combi-
nation of other chemotherapeutic drugs for a couple of
years. The patient presented with osteonecrosis of the
left posterior mandible and was treated conservatively
with removal of bone sequestra and curettage. The pa-
tient was examined again after two weeks and there was
a significant improvement. Regular reexaminations were
recommended in case of relapse.

KEY WORDS: bevacizumab; osteonecrosis of the jaw; an-
tiangiogenesis factor; avastin.
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EIZAITQrH

H oxeuldpevn pe ©dppaka ooTeovEKpwan TwV Yvdbwv
efval pia coBapr| mdbnon Twv ootwv Tou ennPedlel Kal
TG SUo yvdboug. Ta teheutaia xpdvia ta dipwopovikd
@dppaka éxouv yivel 1I81aTépwG ywwotd Adyw g ou-
OXETIONG TOUG HE TNV EPPAVION VEKPWTIKWV OCTIKWY aA-
Aolwoewv oTIg ywdBoug Tou epgavifouy emMpnKUpEvo
xpovo emoUAwong. H oxeulduevn pe dipwopovikd
ooTeoVEKpWON TwV ydbwv éxel tautomoinBel to 2003
(Bucu kar ouv. 201 1) kai opiCetal wg «mepioxr| exktedel-
pévou ootoU oty dvw 1| otnV Katw yvdbo tng oroiag n
emouAwon Oev €xel ohokAnpwOel oe didotnua €8 €wg
oxt efOopddwy kai epgpaviCetal oe aobeveic mou Adp-
Pavav dipwopovikd, dev éxouv UMoPAnBel oe aktivobe-
parieia kar dev épouv evOeEelq petaotatikig vooou»
(Began kai ouv. 2007, Burr, 2007). Znueia kar cupmo-
HATa Omwe TTOVOG, GAEYHOVH TV TTEPIBAMOVIWY 10TWY,
Seutepomadrig empodiuvorn, ekpor| TTiou Kai utraiobnoia
propel va ouvuidpxouv. AUTEG of AMOIOOEIG ITOPES va
gHpavioTolv autépata aMd Tieploodtepo ouxvd dni-
oupyouvtal €merta amd kdmola odovuatpikr) TPd&n
onwg ol e&aywyég dovuv. O aobevrg pmopel va eiva
QOUNPTIWHATIKOG Via eB60PAdEC 1] Kal priveg péxpl va
eH@avioTel To ekteBelpévo vekpwtikd ootd. Av kai uridp-
XOUV TTOMEG BepammeuTIKEG €TMIAOYEG, N OOTEOVEKPWON
TV yvdbwv amartel XelpoupyIkr aeaipeon TwV OOTIKOV
aMmoAUPATWY TO CUVTONATEPO duvatdv apou Tebel n ow-
oty didyvwon (Bouquot, 1995).

H preBaoiCoupdumn (epmopikr| ovopaoia Avastin®),
€vag avuiayyeloyeveTikOg TTapdyovtag mou empBpaduvel
TNV avdrmugn vEwv aipo@Opwy ayyeiwv, Exel EvOeIEn o
Bepareia Siapdpwv TUNMwv kapkivwy OMwe Tou HeTa-
otatkoU KapKivou Tou TIAax€og eVIEPOU, TOU HNn HIKPO-
KuTtapikoU TUTou Kdpkivou Tou Tvelpova, Tou HETa-
otatkou kapkivou tou pactol (Rosenfeld, 2006), twv
vEQPWV Kal wobnkwv (Ravaud, 2007, Aprile kar ouv.
2012, Schmiegel kai ouv. 2013, Fleitas kar ouv. 2013, Sa-
hebjam kar ouv. 2013). E§aMou dievepyoulvtal KAIVIKEG
peNETe yia Sielpuvon twv evOelEewv yia va oupmepl-
AneBouv kar dMeg véool dnwg to maidikd ooteoadp-
Kwpa Kai kdmoieg kahorieic mabroeig twv oeBaiuwv
TIoU agopoUv atov kepdtoeldr) kal Ta ayyeia (Hou kai
ouv. 2009, Lim kai ouv. 2010, Guarneri kai ouv. 2010,
Hopp kai ouv. 2012).

H pmeBaoifoupdpmn mou eivar éva avacuvduacuévo
avBpmivo povokAwvIKG avtiowpa tng avoooopaipi-
vng IgG1, eival o mpwtog S1aBéaipog avtiayyeioyevetl-
k&G apdyovtag Ikavég va epmodiel T Asrtoupyia Tou
ayyelakou evdoBnhiakou augntikou mapdyovta (VEGF),
mou Oieyeipel TNV avdmmuén véwv ayyeiwv (Rusovici kai
ouv. 2013). Kabwg ol mepioodtepol kakonBeig dykol
Tapouacidouv augnuévn ayyeloyeveon, autd to @dp-
pako mpoodokdtarl va eumodioer Ty avdmugr Toug
TIPOKAAWVTAG pelwon TNG ayyelwong Toug kal éeyxo
NG eMavaipdtwor|g Toug. I'vwotég avemBUupnTeg evép-

Aalapidou M. kar ouv./Lazaridou M. et al.

INTRODUCTION

Drug-related osteonecrosis of the jaw is a severe bone
disease that affects both jaws. In recent years bisphos-
phonates have become well known as being responsible
for the appearance of necrotic bone lesions that exhibit
prolonged healing either in the maxilla or in the man-
dible. Bisphosphonate-related osteonecrosis of the jaw
has been identified since 2003 as a pathological entity
(Bucu etal. 201 1) and has been defined as “area of max-
illary or mandibular exposed bone that has failed to heal
within six to eight weeks seen in patients who have been
treated with bisphosphonates and have not been ex-
posed to radiotherapy and who do not have evidence
of metastatic disease” (Began et al. 2007, Burr, 2007).
Signs and symptoms such as pain, inflammation of the
surroundings tissue, secondary infection or drainage and
hypoesthesia may be present. These lesions may appear
spontaneously but most frequently they occur after den-
tal procedures such as tooth extractions. The patient
may be asymptomatic for weeks or months until the le-
sion of the exposed bone appears. Even though there
are a lot of different treatment options, severe os-
teonecrosis of the jaw requires surgical removal of the
bone sequestra as soon as possible after proper diagnosis
has been established (Bouquot, 1995).

Bevacizumab (trade name Avastin®), an anti-angiogenic
agent that slows the growth of new blood vessels, has
been approved for use in treatment of various types of
cancer, such as metastatic colorectal cancer, non-small
cell lung cancer and metastatic breast cancer (Rosenfeld,
2006). Clinical trials are underway for many other indica-
tions including ovarian cancer, pediatric osteosarcoma,
and certain non-malignant eye diseases such as retinal af-
flictions and neovascular diseases (Hopp et al. 2012, Hou
et al. 2009, Lim et al. 2010, Guameri et al. 2010). Beva-
cizumab is a recombinant humanized monoclonal im-
munoglobulin G antibody. It was the first available an-
giogenenesis inhibitor capable of preventing the function
of the natural protein vascular endothelial growth factor
(VEGF) that stimulates the growth of new vessels (Ruso-
vici et al. 2013). Since most malignant tumors are highly
depended on angiogenesis, this drug is expected to pre-
vent the growth of tumours by inducing the regression
of tumour vascularization and inhibiting tumour neovas-
cularization. Known adverse effects associated with the
use of bevacizumab include conditions such as deteriora-
tion of peripheral artery disease (Semenza, 2008), hyper-
tension, proteinuria, hemorrhage, wound healing compli-
cations, bowel perforation (Sliesoriaitis et al. 201 1), nasal
septum perforation and renal thrombotic microangiopa-
thy (Eremina et al. 2008). In December 2010, FDA
warmed of the risk of developing perforations in the body,
including the nose, the stomach and the intestines. Cur-
rently, inhibitors of angiogenesis used in the treatment of
cancer patients are implicated in isolated cases of os-
teonecrosis of the jaws (ON)).
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Eic. I: Evbootopatir] khvikr eikdva pe epgavi v egékwon
Tou BAevwoydvou Kai To exkteBelpévo VEKPWTIKS 0oTO.

Fig. I: Intraoral clinical appearance of the mucosal ulcer

and the exposed necrotic bone.

YEIEG OXETCOUEVEG PE TO PAPPAKo TepINapfBdvouy eri-
deivwon TiepipepIkwv ayyelomadeidv (Semenza, 2008),
uTIéPTAOn, TMPwIeivoupia, aipoppayia, emmiokég otnv
emolhwon tpalpatog (Sliesoriaitis kar Tawfic, 201 1),
didtpnon tou pivikoU diappdyuatog Kai veppikr Bpop-
Bwtikr pikpoayyelonddeia (Eremina kai ouv. 2008). To
AexépBpio tou 2010 n FDA mpoeidoroinoe yia tov kiv-
Suvo TPAKANONG ETITAOKWY TTOU AQOPOUV TNV TIEPIOXH
TNG PUTNG, Tou oTopdxou Kal Twv eviépwy. [pdopata,
@dppaKka Tou avaoTtéMOUV TNV AyyeIoyEveon Kal Xpn-
olgomoloUvtal otn Bepareia aoBevdv e Kapkivo eve-
TAGKNOAQV O€ PEPOVWHEVEG TIEQITTIWOEIG OOTEOVEKPW-
ong twv yvabwv.

2Kkomdg autig NG epydoiag eivar n mapouciaon piag
aouvriBiotng mepimwong aoBevouc mou AduPave pre-
BaciCoupdpmn Kai Tapouciace OCTEOVEKPWON OTO OW-
pa g kdtw yvdbou.

MEPIFTPA®H MEPINTQZHZ

Avtpag 55 etwyv Tou TipoorABe oe 181wTIKS 1atpeio TTa-
pouciale extebeipévo ootd otnv apiotepr] otiobia
YAWOOIKY) TIEPIOXT] TNG KATw yvdbou oe ouvbuaoud pe
Ama duogopia kai unaicbnoia tou kdtw @atviakou veu-
pou (Eik. ). O aoBevrig avépepe ST Tpiv amd 7 drveg
efxe uTToPANBEl oe eEaywyr| Tou apiotepoy deltepou Ka-
Tw yop@iou eartiag au€nuévng KivTikdTNTag kai mévou
(B 2). To pete€akukd tpavpa dev emouAdOnke, mape-
peive emwduvo Kal o acBevrg umépepe and unaiobnoia
Tou aplotepoU NuIpopiou Tou kdtw Xxeihoug TTou TTapé-
peIVE xwpiG PeAtiwon petd and v eEaywyr Tou dovu-
0U. 2to peoodidotnua o apioTePdG KATw TIPWTOG YOu-
olog uméotn autdpat efaywyry (xwplg mapgupaon
odovuidrpou) kal autdg AOyw aunpévng KIVATIKGTNTAG.
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Eik. 2: To apxikd opBomaviopoypdenua €8 priveg amd v
apaipeon tou 20u yougiou. To Petegaktkd @atvio dev emoulwOnke
Kal pia ooTeoAUTIKr mipdveia TTapapével Otnv TiepIoxXr) Tou
eEaxBévtog Seutépou yop@iou.

Fig. 2: The initial patient’s orthopantomograph six months following
the removal of the 2nd molar. The post extraction socket failed to
heal and an osteolytic area can be seen.

Eik. 3: 20 opBomavtopoypdenua €& priveg petd. H ooteoAutikr
mepioxr exteivetar amd tov 20 mMpoydu@Io UEXPI TN ywvia TG KATw
yvdbou. O kdww @atviakdg mépog dev ameikovidetal.

Fig. 3: Orthopantomograph six months after the first one. The
osteolytic lesion extends from the second premolar to the angle
of the mandible. The inferior alveolar canal is not depicted.

Aim of the paper is to present an unusual case of a pa-
tient treated with bevacizumab who presented with os-
teonecrosis of the mandibular body and to review the
relative literature

CASE REPORT

A 55 year-old man was referred to our private office
with bone exposure in the left posterior lingual mandible
associated with mild discomfort and hypoesthesia of the
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H kAivikr e€€taon @avépwoe exteBelgévo vekpwTikd
0010 otV apliotepr omiobia yAwoaoikr emedveia tng Kd-
Tw yvdBou mou epgaviCe KIVNTKOTNTA, eV oI TIEPIBAA-
Aovteg paiakofl totof mapoucialav e&éhkwon e Ama
@Aeypovr kai ekpor| iou. O yopgiol EMerTav kar o 206
TipoySHgIog eixe kKivnukdtnta. H dokipaoia {wtikdtntag
Twv unoloiMwy Sovtiwyv oldotoixa Arav Betikr kai o
aoBevrig Sev €maoxe and mepiodovtitda.

H akuvoypagikr e&étaon pe opBormavtopoypdenua
amokdAUYE pia oagwg TEPIYeYPAUPEVN OOTEOAUTIKY aA-
Aofwon oto apiotepd owpa TG KAtw yvdbou Tou erme-
KTEIVATAV JEXPI TOV TTOPO ToU KATw @atviakoU veupou
Kal tnv dnw emedvela tng piCag Tou SEUTEPOU TIPOYOL-
@iou. Méoa otnv aMoiwon umrjpxe éva ootikd amdAupa
(B 3). 2& mponyoupevo opBormavtopoypdenua petd
TNV e€aywyr] Tou SEUTEPOU YoPIoU Kal TIPIV TNV AMWAEId
TOU TPWTOU N aMoiwon propoloe Ron va evtomotel
eUkoAa av kai og Pikpdtepn éktaon (Eik. 2).

270 I10TopIKS Tou aoBevolg, Tpia xpdvia eV eixe dia-
YWWOTel Kapkivog Tou vepPoU TTOU QVTIETWTTIOTNKE He
EKTETAPEVN VEQPEKTOWN Kal akohouBnoe Bepareia pe
ureBacifoupdpm (Avastin®) kar viepgepdvn e€artiag
HETAOTATIKWY ECTINV OTOUG TIVEUPOVEG. AUTr N ouvoua-
opévn Beparteia xopnyrBnke otov acBevry amd to No-
éuppio tou 2010 péxpr tov Aeképppio tou 201 | omdte
10 Bgpaneutikd oxrpa dMae e€artiag epedaviong vEwv
KAPKIVIKWV ECTIOV OTOUG TIVEUHOVEG. To véo Beparmeut-
K& oxrjpa Tou TiepIAdppave pmeBaciCoupdprn Kai tem-
sirolimus (Torisel®) yia v medAnYn emavepedviong
Kapkivou tou veppou, diatneribnke amd tov lavoudpio
péxpr To Aeképppio tou 2012 ométe n pmeBaciCoupdp-
N diakdTnKe Aoyw epedviong mpwteivoupiag. O aobe-
VG ouvéxioe T Bepareia pe temsirolimus péxpl Twpa.
Aev avaépbnke kapia mponyolpevn Bepaneia pe o1
PWOPOVIKA.

Metd v e&€taon g otopatikrig KOIAGTNTAG Kal O€ CUV-
Suacpd e To 1atpIkd 10TopPIKS Tou aoBevous Kal Ta akt-
VOypa®Ikd euprpata To oupmépacpa Atav ot moavé-
TATa EMPOKEITO YId OOTEOVEKPWON TG KATW yvdbou oxe-
1¢dpevn pe @dpuaka.

Yné tomkr) avaiobnoia tpia ootikd anoAuuata diapé-
TPoU >|cm apaipébnkav pe OXETIKY euKoAia Kkar n Tre-
ploxr| kabapiotnke kal apédnke va emourwbel katd Seu-
tepo okomd (Eik. 4, 5).

Metd v emépBaon 660nkav otov aoBevr) odnyieg oto-
patkig uylevig (ouotriBnkav otodatonAJoEIG e Kap-
Bapidio tou unepokeidiou 10% - Unisept® kai xA\wpeg)-
6ivn 0,12%) kai diatpor pe uypd Kar aAaKEG TPOPEC.
Xopnynbnkav emnfong avuifiwon kai mauaimovn aywyn
(khuvdapikivn - Dalacin® 300mg, 3/24h kai mapaketapd-
An). 2TV emavegétaon €nerta amd duo fdouddeg n me-
ploxr iXe EMTUXWG eMOUAwBET Katd Seltepo okomd Kal
Sev unpxe extebelpévo vekpwtikd ootd (Eik. 6). O
aoBevric alobavdtav kalitepa aMd n umaioBnoia tou
KATw Xeoug Tapépeve. 2UoTBNKE va OUVEXIOTOUV Ol

Eik. 5: Ta tpia tepdxia
VEKPWTIKOU 00ToU TIoU
apaipgbnkav.

Fig. 5: The pieces of the
necrotic bone.

Eik. 4: Aigyxeipnuir eikdéva: n apaipeon Twv 0oTKWY amoAUUATwY.
Fig. 4: Intraoperative photograph showing removal of bone
sequestra.

inferior alveolar nerve (Fig. 1). The patient reported that
seven months ago he had undergone extraction of the
second mandibular left molar due to increased mobility
and pain (Fig. 2). The post-extraction wound remained
unhealed and painful and the patient also suffered from
numbness of the left half of the lower lip, which had been
gradually established following the extraction. In the
mean time the left mandibular first molar was sponta-
neously lost because of increased mobility.

Clinical examination revealed loose-mobile necrotic
bone exposure in the left posterior lingual mandible. The
surrounding soft tissue appeared ulcerated with mild in-
flammation and pus drainage. The molars were missing
and the second premolar was mobile. Pulp vitality test
of the remaining teeth was positive and the patient did
not suffer from periodontitis.

Radiographic examination with orthopantomograph re-
vealed a well-demarcated osteolytic lesion of the left
mandibular body, which extended to the inferior alveolar
canal and to the distal root surface of the second premolar.
Inside the lesion an ill-defined sequestrum could be sus-
pected (Fig. 3). In a previous orthopantomograph per-
formed after the extraction of the second molar and be-
fore the spontaneous loss of the first molar the lesion could
still be identified easily atthough smaller in size (Fig. 2).
From the medical history of the patient it was revealed
that three years ago, having been diagnosed with renal
cell carcinoma of the kidney, he had undergone radical
nephrectomy. Post-operatively, from November 2010
to December 201 1, he followed a treatment with beva-
cizumab (Avastin) and interferon due to metastatic re-

Apxeia EMnvikrg Ztopatikrig & NvaBompoowikiig Xeipoupyikrig/
Hellenic Archives of Oral and Maxillofacial Surgery




MneBaaifoupdunm kar oateovékpworn twv yvdbwv/Bevacizumab and Osteonecrosis of the Jaw 81

Eik. 6: Meteyxeipnur| eikdva petd v katd B okord mipn
€MOUAWON.
Fig. 6: Post operative image with full healing on second intention.

OTOPATOTAUCEIG YIa TIG emdpeveg dUo efdopddeg Kal
apou BIekATN N KAUVOapUkivn xopnyrBnke ago&ukiMivn
l'gr 3/24h. ‘Emerta and tpeig efdopddeg o aobeviig ma-
pouocidotnke pe AP eMoUAWON TNG TIEPIOXAG Kal TTA-
pn anmodpopr] Twv oupmwudtwy. H iotoraboloyikr e&€-
Taon rfrav evoeIKTIKY VEKPWTIKOU 00ToU XWwpIG OTOIXEld
petdotaong amd tov KApkivo Tou ve@pou.

2YZHTHXH

H ooteovékpwon twv yvdbwv dev eival pia véa mdbnon
kaBw¢ amd to 1850 didpopol TUMol «XnPIKAG OOTEOUE-
ANudag» avagépovtal otnv BiBhioypagia (Ferguson,
1868, Noel, 1868) pe tnv ndbnon TG mepioodTepeg (o-
PEG va epoaviCetal oe dTopa pe Kakf OTOPATIKY UYIEIVH
kai va eivai mo ouxvrj otnv Kdtw yvdbo. Omnwg mpoava-
QEPBNKe, 0TO TIPOOPATO TIAPEABOV OXETIOTNKE pE TV
Mun Sipwogovikwy kal pdhiota eivar yvwotr oty ay-
yAopwvn BiBAioypagia wg BRONJ 1| ooteovékpwon twv
yVabwv oxetdpevn pe dipwopovikd. [Mpdopata dpwg
SnuooIelBNKav pYacieg e TIEPITTIWOEIG SIaYVWOPEVNG
OOTEOVEKPWONG TwV Yvabwv ot Kapkivoriabeic aobeveig
mou AdpBavav wg Bepareia dAMa @dpuaka mny twv oi-
ewopovikwv (Troeltzsch kai ouv. 2012).

H oxeuldpevn He AppPaka 0oTEOVEKPWON TwV YVAabwv
arnodidetal o€ TOIKIAEG SPAOEIG TwV PaPPAKWY HE on-
pavtkotepn 6oov apopd ota Sipwo@ovikd TV ava-
OTOAA TNG OOTEOKAAOTIKAG dpaotnpidtntag. H ooteo-
VEKPWON n oxeulouevn pe dipwogovikd amodidetal
OTNV KATAoToN Tou peTaBoliopoy Twv O0TWV TToU TO
kaBiotd avikavo va avtpetwiTiosl Tpaupatioyd Tou Kal
10 0dnyel oe ooteovékpwor (Van Poznak, 2010). H per-
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gions in the lungs. At that time the combination of drugs
changed due to the appearance of new lung deposits and
bevacizumab and temsirolimus (Torisel®) were adminis-
tered from January until December 2012. At that time
bevacizumab was discontinued because the patient pre-
sented with proteinuria and he remains on treatment
with temsirolimus until now. No previous treatment with
bisphosphonates was reported.

Taking the above into consideration, it was concluded
that the patient was suffering from drug-related os-
teonecrosis of the mandible. Under local anesthesia three
bone sequestrums of a diameter >1 cm were easily re-
moved, the area was debrided and left to heal on second
intention (Fig. 4 and 5). The patient was given instruc-
tions to keep the oral cavity clean and follow a liquid diet.
Clindamycin 300mg (Dalacin®) 3/24hrs and paracetamol
as an analgesic were administered while Carmabide per-
oxide 10% (Unisept®) and chlorexidine 0.12% mouth-
washes were recommended three times a day.

Two weeks later the area was successfully healed on sec-
ond intention and no bone exposure could be identified
(Fig. 6). The patient was feeling better but numbness of
the lower lip insisted. Mouthwashes were recommended
for the next two weeks and antibiotic coverage with
amoxicillin |g 3/24h was prescribed and clindamycin was
discontinued. Three weeks later the patient presented
with complete healing of the exposed bone and resolu-
tion of symptoms. The histopathologic examination was
indicative of necrotic bone without evidence of metas-
tasis from kidney carcinoma.

DISCUSSION

ONJ is not a new disease. Around 1850 various forms
of "chemical osteomyelitis" were reported in the litera-
ture (Ferguson, 1868, Noel, 1868). The disease most of
the times occurred in patients with poor oral hygiene
and it seems that the mandible was more commonly in-
volved.

In the recent past ONJ was associated with biphospho-
nates and there was a large number of cases to prove
that theory. Currently, any case of necrotic bone lesion
present for more than 8 weeks in a patient who is or
was treated with bisphosphonates is considered to be a
bisphosphonate-related osteonecrosis of the jaw
(BRONJ) with the prerequisite that the affected bone
has never been exposed to irradiation. Most recently
however a few studies have been published which pre-
sented cases of diagnosed ONJ in patients who suffer
from metastatic malignancies and undergo treatment
with other drugs apart from bisphosphonates (Troeltzsch
etal. 2012).

Drug-related ONJ has been attributed to various drug
effects. Inhibition of osteoclastic activity is one of the
most important effects of bisphosphonate therapy and
bisphosphonate-related osteonecrosis has been attrib-
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Nivakag 1: Kataypagr MepUTTdoewy 00TEOVEKOWONG TWV YVABWY OXETICOUEVNC UE UMERACICOUMAUTN

Biphioypagiki HAikia/ % ZuyyopnyoUpeva Evromion Mapdyovreg "
napamnopm doAo* Nogog Qappaka 00TEOVEKPWONG KIV3UvOU Zlmwjiara
Greuter et al. Kapkivog L ; . E€aywyn Movog,
5008 63/ LOOTOU Doxorubicin | Avw yvdbog SoVTIoU NlopfiBa
) , Aw0oOlK
] Kapkivoc paotou g .
sillociel 51/© | -petdotaonoto | Capecitabine erupaved KOVSVG,Q Auogopia
2008 6 PR K&tw yvabou YVWOTOG
WPAKIKS Tolxwua p
Auew
Kapkivog ,
ST G /© TIVEUUOVQV. NAF* Kdtw yvdbog EEOY(DY,“ Mévog
2009 : 2 dovtiou
-00TIKY| petdotaon
> oua KATw
Pakosch et al. 53/0 Kapkivoua Paclitaxel, yvdabou OAIKn| M6vo
2012 TIaYKPEATOQ Sorafenib YAWOOIKN) odovrtoatolx(a S
eMpdavela
Hopp et al. OpduBwaon JOUA KATW Kavévag p
2012 i AUPIBANCTPOEdN Mo yvabou defld YVWoToq e
Mévog
Bettini et al. Kapkivog o g . Kavévag -autépaT
2012 /@ TIVEUUOVWV A AT e Whlefeld anwAela
doVTIOV
Binello et al. Adevokapkivwua . . . AvatoAn Tp(tou -
5012 47/A MapWTBAG NA Kdtw yvdbog VOLPIoU NA
Santos-Silva et al. ’ ’ - . , Kavévag .
2013 61/A | Kapkivog veppou | Temsirolimus | Kdtw yvdbog WoOT6e Y,
. Metaotartikd Fluorouracil, , . ,
28:] g] el el 51/A Kapkivwpa Leucovorin, zg)ggquggf 4 Kj‘(ﬁgﬁgq Mévoc, EAkog
OlyHOoeIdoUg Oxaliplatin W Y S
*O=0nA\u, A=dppev  **Aev Avapépetal

WpEVN ayyeiwon tou ootol eival evag emmAéov mapd-
YOVIAG TIou 0dnyel 0 0OTEOVEKPWOT), KABWG N IKavo-
TNta emoUAwong oty Tepimwon autr efval TepIopIopE-
vn. E&dMou elval ywwotd 6Tl n ooteovékpwan Tou el-
@aviCetal og 0oTd Tou €xouv extebel oe aktivoPoAia ei-
var Jia coBapr Hop@r 0oTEOVEKPWONG TToU ogeiletal
otV pelwpévn alydtwon. Ta dipwogovikd, n pmeBaol-
Coupdpumn kai n ouofa sunitimib (Mpdopata avapepod-
pevn wg SU T 1248) éxouv dheq avuiayyeioyevetikr Opd-
O Kal £XOUV EUTTAGKES 0TV 0CTEOVEKPWOT TwV YVaBwy
(Troeltzsch kar ouv. 2012).

>nv mepfmwon mou mapoucidletal, o aoBeviig eAdpfBa-
VE TIANV TNG KMePacioupdpmng Kai to evoopAERIo @dp-
pako temsirolimus TTou eival évag e1dIKOG avaotohéag
tou MTOR (mammalian Target Of Papamycin, a kinase
enzyme). O avaotoAéag autdg KAaTtaoTEMEN ToV KUTtapl-
KO KUkho otn G| @don kai emiong Pelwvel Ty ayyeiwon
Tou dykou kataotéMovtag tov mapdyovta VEGF, o
ormoiog mapdyovtag VEGF nafCer emiong onpavtkd pdio
otV Si€yepaon TG AVOOOAOYIKAG ATTavInong, mPodyov-

uted to oversuppression of bone metabolism, which ren-
ders the bone incapable of dealing with trauma leading
to osteonecrosis (Van Poznak, 2010). Impaired vascular-
ization is another factor that can lead to osteonecrosis
of the jaws as healing capability of a poorly vascularized
bone is compromised and osteoradionecrosis is a severe
form of osteonecrosis attributed to poor vascularization.
Biphosphonates, bevacizumab and sunitimib have all
been implicated in ONJ and they have all anti-angiogenic
effects (Troeltzsch et al. 2012). In our case the patient
was treated with both bevacizumab and temsirolimus,
which is a specific inhibitor of mMTOR (mammalian Target
Of Rapamycin, a kinase enzyme). It leads to cell cycle ar-
restin G| phase and also inhibits tumor angiogenesis by
reducing synthesis of VEGF (Xiaolin et al. 2006). VEGF
plays also an important role in triggering the immune re-
sponse by inducing monocyte and macrophage differen-
tiation and chemotaxis (Boyle et al. 2003). Bevacizumab
binds to VEGF and does not allow the factor to bind to
its receptor. Inactivation of VEGF may therefore lead to
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Table 1: Summary of the reported cases of bevasizumab-related osteonecrosis of the jaws

Reference

Greuter et al.
2008

Estilo et al.
2008

Serra et al.
2009

Pakosch et al.
2012

Hopp et al.
2012

Bettini et al.
2012

Binello et al.
2012

Santos Silva et al.

2013

Schmiegel et al.
2013

Age/ n Other Location
Sex* Dlacase drugs of onj
63/F | Breast carcinoma Doxorubicin Maxilla left
Breast carcinoma- Mandibular
51/F chest wall Capecitabine | body lingual
metastasis plate bilateral
Lung
/F adenocarcinoma N/R** Mandible
-bone metastasis
53/F Pangreatio Paclitaxgl, Magéjét;/ular
carcinoma Sorafenib lingual plate
Retinal vascular )
58/M | thrombosis (intravi- | N/R** "gggd'ﬁu'ﬁt'
treal administration) yng
/F Lung carcinoma N/R** Mandible
Parotid o :
47/M adenocarcinoma N/R Mandible
61/M Liver carcinoma Temsirolimus Mandible
51/M Metastatic sigmoid Tgﬁég%ar?n”’ Mandibular
colon carcinoma Oxaliplatin body right

*F=Female, M=Male **Not Reported

1ag v Siagopotioinon Twv PHOVOKUTIpWY Kal Twv Ja-
Kpogdywy Kar T xnueiota&ia (Boyle kar cuv. 2003, Xi-
aolin kai ouv. 2006). H preBaciCoupdunn mpoodeévetal
otov VEGF kai Sev emtpénel otov mapdyovta va mpoo-
5ebel otov urodoxea tou. H teNikr amevepyoroinon tou
VEGF odnyef oe éva eEaoBevnpévo apuvtikd olotnpa,
avikavo va apuvBel evavuia oe kdrmola otopatikr Bakn-
plakr| eloBoAr]. H empdAuvon tou vekpwtikoU ootol amnd
aKtivopUknTeg eival ToAU ouxvé elpnpa og ooTikd aro-
Adpata mou €xouv mapdmep@Bel yia IotoAoyIkr e&€taon
(Estilo kai ouv. 2008). MiBavév o Baktnpiakdg amoiki-
OHOG VA EUMAEKETAl OTNV TIPOAYWYH TNG OOTEOVEKDWONG
TV yvdbwv. Autdg pmopel va eival kar évag amd toug
AGYOUG TTOU 1) OOTEOVEKPWON OXETICOHEVN [E PApHaka
Seixvel Pia oagr mpotipnon ota ootd twv yvdbwv Tou
efval mo exteBeipéva oe Baktrpia oe oxEon e ta umo-
Aoma ootd Tou OkeAeToU.

>tV AyyAikr) BiBAoypagia uridpxouv avagopég Tou ou-
oxetiCouv T xprion preBaciCoupdunng He Ty ooTeo-
vékpwon Twv yvdbwv (Serra kai ouv. 2009, Pakosch ka
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Total prosthesis
of the lower jaw

Risk
factors Symptoms
Removal
Tooth extraction Pain, of sequestrum,
sinusitis sinus drainage.
No recurrence
Drug discontinuation,
None known Discomfort rinses, minor bone
debridement
Antibiotic treatment,
Tooth extraction Pain oral rinses, bone

exposure remained

Decortication,
antibiotic treatment,
rinses. Recurrence:
Pain conservative
treatment with chemo

discontinuation.

No recurrence

Curettage, antibiotic

None known Pain treatment, oral rinses
No recurrence
. Discontinuation
Pain
None known | -spontaneous ol sponte_meous
teeth 0SS sequestration
and healing
Eruption of lower o un
third molar R R
Conservative
* %
None known N/R ireatment
Curettage,
None known Pain, Ulcer follow-up

not reported

an impaired innate immune system uncapable of defend-
ing against oral bacterial invasion. Actinomyces superin-
fection of the necrotic bone is a common finding when
bone sequestra are sent for histologic examination (Estilo
et al. 2008), suggesting that bacterial colonization may
play a role in inducing jaw osteonecrosis. This is probably
one of the reasons that drug-related osteonecrosis show
a predilection for the jaws instead of the other skeletal
bones. Our patient was treated for a long period of time
with a combination of anti-VEGF agents that ultimately
led to ONJ.

There are a few more case reports in the English litera-
ture that correlate the use of bevacizumab with ONJ
(Pakosch et al. 2012, Bettiniet al. 2012, Serra et al. 2009,
Binello et al. 2012). Christodoulou et al. who have stud-
ied 119 patients receiving biophosphonates with or
without antioangiogenic factors, showed that the com-
bined treatment increased the risk of osteonecrosis
(Christodoulou et al. 2009). Bevacizumab is an angio-
genesis inhibitor which slows the growth of new blood
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ouv. 2012, Bettini kai ouv. 2012, Binello kai ouv. 2012).
Emfong n ouotnuatiky perétn twv XpiotodolAou kai
ouv. og | |6 aoBeveic mou AdpPavav Sipwo@ovikd e 1
XWPEIC avuiayyeloyevetikolc mapdyovieg €dei&e &t 0
ouvduaopdg toug au&dvel onpavtkd Tov Kivduvo eped-
VIONG OOTEOVEKPWONG amd AT JOVO N Xpron Twv dipw-
ogovikwv (Christodoulou et al. 2009). 2tov [Mivaka |
mapouoidletal Pia ouvorTikr Kataypaer Twv TeQITTW-
OEWV OOTEOVEKPWONG TwV YVdbwv oxeti{dpevn e TV
pmePaciCoupdpr, mou avagépovtdl oty AyyAiky Pi-
BAioypagia. To @dppako xopnyouvtav evoopAeBing
otouq aoBeveic Tou érmaoxav amd pn eAeyxOUevo 1) He-
TAoTaTkG KAPKIVo Kal Mo ouxvd og ouvdudopd pe dAa
xnpelioBepameutikd @dppaka. 2tnv Sikr) Pag mepimwaon
0 aoBeviig €maoxe anmd KApkivo oToug veppouq pe Je-
TAOTATIKEG EOTIEG OTOUG TIVeUpoveG Kal eAdpfBave yia pe-
ydaho xpovikd SiIdotnua ouvduaoud avTiayyEIOYEVETIKWY
TIapayovIwv.

Ta avuayyeioyevetikd kal avooOKATACTAATIKG ATTOTEAE-
opata ¢ pmefaciCoupdpnng mbavov emauvEdvoviav
and mapdpoleg emdpdoelq Twv dMwV XopnyoUdevwv
eappdkwv. H oxetuldpevn pe tnv pmeBaciCoupdprm
OOTEOVEKPWON TWV YWdaBwv eu@aviCetal Mo ouxvd oto
oWPa NG Kdtw yvdbou dmou n ayyeiwon eival Aiydtepo
m\ouola og oxéan pe v dvw yvdbo. EEdMou n egayw-
yrj dovtiou gaivetar va eivar ekhutikdg mapdyovtag, evad
QAVaQEPETAl KAl QUTOUATN EPQAVION TNG. 2TV TEPITTTWoN
Hag TMOTEUOUNE TTWG I OOTEOVEKPWAN TIPOKABNKe au-
tépata mpokaAwvtag tnyv au€nuévn Kivnukdtnta Tou
Seutépou youoiou kal TeNKd 0bnywvtag otnv eEaywyr
tou. H e€aywyr efte emtdxuve tn diadikaoia efte mpo-
kdAeoe emudAUVOn TOU VEKPWTIKOU 0O0TOU TTOU ETTErd
odrjynoe og ooteopueATIda kai unaioBnoia tou kdtw
xehoug. O mdévog kai n ducpopia eivar ouvnBiopéva
OUNTTIWNATA g autr TNV Katdotaon Kai To ektebelpévo
00td Sev eival ACUPTMIWHATIKG OTTwG cupPaivel ouxvd
otouc aobBeveic pe BRON/J. O aoBevric pag mapouaid-
OTNKE HE TTOVO, GAeypoVr, Kpor] TIUou Kal utiaioBnoia
TOU nuIpopiou tou kdtw xeihoug. [MpwtdkoMa Bepa-
niefag Sev éxouv akdpn ouvtaxBel kabwg dev undpxouv
peAéTeg oe Ikavoroinuikd aplBud aocBevav. Me Bdon
TG Miyeg TepITIWoEIG TTou éxouv dnuooieubel yivetal
avuAnTTo Mwg n SIaKoTH Xoprynong tou eapudkou
yIa KAmoloug prveg eivar amapaitnn. H avaotoAd tng
X0pPryNong tou eapudkou odnyel oe ypriyopn onpi-
oupyia twv amoAupdtwy 1} og apyr| Kai emtuxr) emou-
Awon otav éxel mponynBei ané&eon. O pdAog Twv av-
TPIOTKOV KAl QVTIONTTUKWY Oev €Xel akOun SIEUKPIVI-
OTel, Qv KAl Ol TTEPIOCATEPO! OUYYPAPEIG EXOUV XOPN-
yrjoel kai Ta dUo otoug aoBeveig Touc. 2NV TIEPITTTWaon

Aalapidou M. kar ouv./Lazaridou M. et al.

vessels and it is used in various types of cancer including
colorectal, lung, breast (outside the USA), glioblastoma
(USA only), kidney and ovarian (Ravaud, 2007, Aprile
et al. 2012, Schmiegel et al. 2013, Fleitas et al. 2013, Sa-
hebjam et al. 2013). In our case the patient was diag-
nosed with kidney cancer with metastatic deposits in the
lungs. A summary of the reported cases of bevacizumab-
related osteonecrosis of the jaws in the English literature
is presented In Table |. The drug is administered intra-
venously in patients who suffer from uncontrolled or
metastatic cancer and most frequently in combination
with other chemotherapeutic drugs. The antiangiogenic
and immunosuppressive effect of bevacizumab is prob-
ably enhanced by similar effects of the other co-admin-
istrated drugs. In one case the drug was administered
intravitreal for a long period of time (Hopp et al. 2012).
Bevacizumab-related ON]J is most frequently located in
the mandibular body. Vascular supply of the mandible is
less abundant compared with maxilla and therefore ONJ
due to impaired vascularization is expected to occur
more frequently in the mandible. Tooth extraction
seems to be a predisposing factor in bevacizumab-re-
lated ONJ but in many cases osteonecrosis occurs spon-
taneously. In our case we believe that osteonecrosis oc-
curred spontaneously rendering the second molar mo-
bile and leading to its extraction. Extraction of the sec-
ond molar may have accelerated the progress of the dis-
ease or may have infected the necrotic bone leading to
osteomyelitis and hypesthesia of the lower lip. Pain and
discomfort are common symptoms of this condition. Ex-
posed bone is not asymptomatic as is frequently the
case with patients who suffer from BRON]J. Our patient
presented with pain, inflammation and pus drainage and
numbness of the lower lip. Treatment protocols have
not been established since large studies have not yet
been performed. Based on the few case reports that
have been published it seems that cessation of the drug
for a few months is necessary; it will lead to rapid se-
questration or to uneventful healing when curettage has
been already performed. The role of antibiotics and an-
tiseptic rinses has not been clarified, although most au-
thors have prescribed both in their patients. In our case
the patient had discontinued the drug 40 days before
his referral. Sequestration had already occurred and mul-
tiple mobile bone pieces were easily delivered. Healing
was uneventful.

Although there are only a few studies to indicate the as-
sociation between ON]J and bevacizumab and further re-
search is necessary for this assumption to be confirmed,
dental extractions performed in patients who suffer from
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pag o aoBeviiq diékode ta pdppaka oapdvia NUEPES
TIPIV TNV TTapamnoprr] Tou. Ta amoAdyata eixav ién &n-
pioupynBel kai apaipébnkav eUkoAd, eve) n emoUAwaon
Atav apyr Kai emTuxnc.

Av karl uridpxouv Aiyeg HEAETEC TTOU KATadelkvUouv TNV
OXEOIN TNG OOTEOVEKPWONG TwV Ydbwv pe TV preBaoi-
Coupdprm kai emmAéov PeAETeG eival amapartnTeg yia va
emBePfaiwbel aut n umdBeon, eEaywyég dovuiwv ot
aoBeveic mou mdoxouv amnéd kapkivo kar Aappdvouy to
@dpuako preBaciCoupdpmn 1 Bpiokovtal und Bepareia
pe dMoug avtiayyeloyevetikoug mapdyovieg Ba mpérel
va a&lohoyouvtal MpooekTikd Kal va emAéyovial pévo
av dev undpxel dMn duvatdtnta.
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Ene€epyacia tng emgdaveiag Twv 000VUKWY EUPUTEUPATWOV
ME oKoTd TV PeAtinon TG 00TEOEVOWUATWONG:
Mapouciacn kai cUYKPIoN TwWV dIAPOPWY TEXVIKWY

®aidpa KAMOMOYAOY!, Ndvua ©OEOAOTH-AYTIAAKH?, dduog TZEPMIMOZ?

Khwvikrj Ztopaukric kai [vaBorpoowmkrig Xeipoupyikic Odovuatpikiic 2xoAric EKTTA

(Avtic: KaBnyntic Kwvivoc AheEavdpiong)

Dental implant surface treatments for osseointegration
improvement: Presentation and comparison of methods

Faidra KAPOPOULOU, Nadia THEOLOGIE-LYGIDAKIS, Fotios TZERMPOS

Department of Oral and Maxillofacial Surgery, Dental School, University of Athens, Greece

(Head: Professor C. Alexandridis)

MMEPINHWH: H ouvexwg au&avépevn epapuoyr Twv
odoVTIKWV eP@UTEUPdTWY KaBWG Kal n alnon twv anar-
Toewv 0drynoav TouG EMOTAHOVEG VA avalntrioouy eKel-
VN TV eMeaveia epeputelpatog mou Ba eEaopdNde T pe-
yaAUtepn emgdveia emagrig Peta&l ootou kai epguTela-
106 (Bone-to-implant contact, BIC). [A\éov, avagepdpacte
O€ EPUTEUATA TIoU €XOUV UTTooTel eneEepyaoia tng e&w-
TepIKr Toug emipdveiag pe o&ga (HC, H,50,) mpodyov-
TAG TNV OOTEOETIAYWYIKY) SPACTNEIGTNTA, TTOU €XOUV UTIO-
BAnBel oe appoPoli pe owpatidia ahoupivag, o&eidia T-
Taviou 1| pe udpo&uanatitn fj akdpa Kar éva ouvduacpd
TV PeBSSWY autwy, o omoiog paivetal va Sivel kal ta Kah-
Ntepa péxpl otiyprig amoteAéopata. Emiong n avodiwon
anotelel pia AMn pébodo emeEepyaoiag Twv eppuUTEUNd-
Twv Ttaviou. Avagépovial uPnAd mocootd 0OoTEOEVOW-
PATWOoNG Ota eppUTELNATa e emkAAuYn emeaveiag e
udpo&uaratitn rj Mdopa trtaviou, eve avtiBeta n xprion
@Bopiou f n epfdrion oe IootoVIKG aAatouxo didAupa
aroteholv pebddoug Tou emiong éxouv xpnoiporondef
yia eneEepyaoia g empdveiag He PTwxd armoteAéopata
00TeEoEVOWPATWONG. TEAOG, VEEG TTOME UMooxdpeveq Te-
XVIKEG EXOUV KAVEl TNV elpAVvIor| Toug OTwg N emeepyacia
HE laser, n xprjon eappdkwy Kal KUpIwg SIpwo@ovIKWV Kal
N XPHoN TwV HOPQOYEWNTIKWY TTOWTEVWY Tou ooToU.

AEZEIX KAEIAIA: emdveia emagrig peta&u ootou-gugu-
Tedparog, péBodol eme€epyaoiag, ooteoevowudtwon,
o&ga, appofBoAnon, dipwopovikd, udpoguanatitng.

SUMMARY: The growing use of dental implants and the
increase in requirements directed scientists to search for
the implant surface which will ensure the greater bone
to implant contact (BIC). Nowadays, implants are acid-
etched (HCI, H,SO,) promoting the osteoconductive ac-
tivity or are grit-blasted with alumina particles, titanium
oxide or calcium phosphates or finally they undergo dual
treatment (combination of the two previous methods),
which seems to have the better results as a method until
now. Anodization is another method of treating the tita-
nium implant surface and increased osseointegration is
reported for implants coated with hydroxyapatite or ti-
tanium plasma. The use of fluoride or wettability of im-
plant surface in saline solution are also methods which
have been used for treating the implant surface with low
rates of osseointegration. Finally, new techniques made
their appearance such as the use of laser, the use of drugs
and specifically those of bisphosphonates and the use of
BMPs. The last methods are very promising and their re-
sults are still under research.

KEY WORDS: BIC, treatment techniques, osseointegra-
tion, acids, grit-blasting, bisphosphonates, hydroxyap-
atites.
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EIZAITQrH

H tomoBétnon odoviikav epguteupdtwy anarel ek pé-
POUG TOU YeVIKoU 0doVTIATPOU YWHOEIG TNG OOTEOEVOW-
pdtwong, TG dueong dnAadry SopIKAG Kal ASITOUPYIKAG
Slaotvdeong (Wvtog ootoU Kal EPQUTEUPATOC, KaBwg
Kal xelpoupyIk epmeipia (AyyeAdtiouhog kar ouv. 2010).
Tov 6po ooteovowpdtwon eiorjyaye o >oundog opbo-
naidikég Per-Ingvar Branemark to 1952 petd amd peié-
TEG TTOU €KAVE O€ KOUVENIQ OTNV KVAHN TwV OTToIwV To-
mobétnoe éva Balapioko amd Ttdvio tov ormoio dev
PTTOpECE va apaipéaoel PETd TO TENOG TNG €PEUVAG AOyw
evowpdtwong tou oto ootd. O idiog to 1978 mapou-
olace epgutelpata amd utdvio, KoxAwtd pi{dpopPa,
Ta omola apoy apépevav adpavr) JETA TV TomobEtnon
Toug otV yvdbo yia didotnua oxi Aiydtepo and 4 priveg
TIPOKEIPEVOU VA 0oTeoevowpPatwBouly, otnv cuvéxela
amokaAdtovtav yia va xpnoidoroinboulv yia otripign
arokataotdoewv (Ayyerdmouhog kar ouv. 2010, Avdpr-
todkng 2002, Branemark, 1985, Branemark kai ouv. 1977).
"Exel Ppebel 6T dtav n empdveia Tou ePdQuTeEUpPatog dev
éxel unootel eneCepyaocia, au€dvovrar ol mbavatnteg on-
pioupyiag vadoug ouvdetikoy Iotol petagy Trtaviou Ka
ootoU Kal amotuxiag tng ooteoevowpdtwong (Le Gue-
hennec kai ouv. 2007, Von Wilmowsky kar ouv. 2014).
ESw eioépxetal n onpacia g peodeaong dnhadr g
HIKPOOKOTTIKAG KAl UTTEPHIKPOOKOTTIKIG SOWIC TNG TepIo-
XNG HETAEY TOU EPPUTEUPATOG-00TOU Kal TOU EPQUTEU-
HATOG-paiakwv popiwv. [pokeipgvou Aoimdv va evioxu-
Bel kal va emtaxuvBel n ooteoevowpPdTwor, €xouv Tia-
pouolaotel SIdPOoPES TPOTTOTIOINTEIG TWV EPPUTEUPATWY
Kupiwg emdidkovtag v emnfteu€n peyalltepng emed-
VEIaG eMaQrG PeTa&l ootou kar epgutelpatog (bone to
implant contact, BIC). ‘Exel BpeBei emiong &t n emoavel-
akrj adpdTNTa TWV EPPUTEUPATWY eTTNPEGCEI TO TTOOOOTSO
00TEOEVOWUATWONG Kal Plo-pnxavikig otabepdtntag,
kaBwg pe TV adpr em@dvela emtuyxdvetal PeyaAltepn
Kal kaAUtepn emaer] HETa&y eppuTEUPATOG Kal ooTtoU Kal
uPnAdTeEn avtiotaon oe kdBe porr TTou Telvel va peta-
kivioel to epeuteupa (Le Guehennec kai ouv. 2007). Na
T0 AOyo autd Ta olyxpova epgutelpata SIabBetouy pn-
XQVIKG Kal XnPIKG eTeEepyaoPéveg eMEAVEIES e OTOXO
TV emoaveiakr adpdtnta (Tou Tagvopeftal oe Hakpo-
KOKKT, MIKOOKOKKN KAl VaVOKOKKN) KAl TTIO CUYKEKPIJEVA
TN pIKpOKokkn Kupiwg (1-10um) eva teheutaia éxouv
gHpaviotel kal vavoemeEepyacuéva eppuIelata.
Ykomdg TG mapouoag PIBANIoypagikig avaokdong ei-
val n mapouoiaon twv pebddwv eneEepyaniag g em-
@Aveiag Twv 0dOVIIKWV EPQUTEUNATWY TIPOKEINEVOU Va
evioxuBel n ooteoevowpdtwor] Toug Kai n oUyKpIon Twv
anoteAeopdTwy amod TV pappoyr Toug.

O1 p€Bodol enegepyaociag g emedveiag Twv ep-
puUTEUPATWY

[MoMég péBodor éxouv avarmuxBei Hhote va dnpioupyn-
Bel n emBupunt autj adpry em@dveia Kai or oroleg Te-

KarrorrodAou @. kar auv./Kapopoulou F. et al.

INTRODUCTION

As far as the general dentist is concerned, implant place-
ment requires knowledge of osseointegration, ie the direct
constructive and functional bone to implant contact, as
well as surgical experience.

The term of osseointegration was first introduced by the
Swedish orthopedic surgeon Per-Ingvar Branemarkin 1952
after his research on rabbits" drumsticks where he placed
initially a titanium device that he couldn't remove after the
research end due to its osseointegration. Branemark in
1978 presented titanium implants, threaded and root
shaped, which stayed inactive after their implantation in the
jaw for 4 months at least in order to be osseointegrated.
Subsequently, they were revealed in order to be used for
fixed prosthodontics (Branemark, 1985, Branemark et al.
1977).

It has been shown that the possibility of osseointegration
failure due to fibrous connective tissue development be-
tween implant surface and bone is increased when the
latter has not undergone any treatment (Le Guehennec
et al. 2007, Von Wilmowsky et al. 2014). The importance
of interface ie the microscopic and ultramicroscopic
structure between implant-bone and implant-soft tissues
needs to be stressed. In order to amplify and accelerate
osseointegration, various implant modifications have
been presented seeking to higher bone to implant con-
tact (BIC). It has been also found that implant surface
roughness affects the rate of osseointegration offering
additional biomechanic stability; the rough surface
achieves higher and better bone to implant contact and
higher resistance to any removal torque (Le Guehennec
et al. 2007). For this reason, modern implants have me-
chanically and chemically treated surfaces, classified as
macro-, micro- or nano- grain type, in order to increase
roughness; the micro grain option (I1-10 pm) is prefer-
able for the time being while the nano-treated implants
have already been presented.

The aim of this literature review is to present the treat-
ment methods applied on dental implants surface in
order to enhance osseointegration; a comparison of
methods results is also made.

Methods of implant surface treatment

Several methods have been applied aiming to achieve
the desirable rough implant surface; mechanical or chem-
ical treatment, wettability or coating with different ma-
terials (Le Guehennec et al. 2007, Von Wilmowsky et al.
2014). Clinical success of >95% for over five years has
been registered in dental implants which are grit-blasted,
acid-etched, anodized and coated with hydoxyapatites
(Avdprtodkng, 2002). Classification of methods of treat-
ment of the implant surfaces briefly appears in Table |.

I) Roughening of implant surface by grit-blasting
One of the first methods of roughening the implant's sur-
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PIAUPAvVOUY TN pNXavikr Kal TV Xnuiky emegepyaoia,
T SiaPpoxr| kai v emkdAugn pe didpopa cuotatikd
(Le Guehennec kai ouv. 2007, Von Wilmowsky Kkar ouv.
2014). ‘Exer kataypagel amodotkOtTta Kar KAIVIK| €TTi-
Tuxia >95% yia mepioodtepa and mévie xpdvia yia Ta
000VTIKA EHQUTEUHATA [E EMEEEPYAOHEVN EEWTEPIKN ETTI-
(aveia dmnwg eival ta appoBoAnupéva, ta adporoinuéva,
autd mou éxouv dexBel nhextpolutik mabnuikomoinon
Kal Ta emkahuppéva pe udpouamnatitn (Avoprtadkng,
2002). H ta&ivéunon twv pebdduwv eneepyaoiag tng
EMPAVEING TWV EPPUTEUPATWY oUVOTTTIKE TTapoucidetal
otov [Mivaka |.

1) Emgdveia emeepyaopévn pe appoBoin

Mia amd tng mpwteg peBddoUC empavelakng emegepya-
olag twv epeuteupdtwy eival n appgoBdéinacr] toug pe
okAnpd kepapikd cwpatidia mou ekto&edovtal umd Tieon
e uPnAr Taxytnta kar avdloya pe 1o péyeBog Toug -
Tuyxdvetal Slagopetikol fabpou adpdtnta. [MoikiAa ke-
papIkd owpatidia and uAikd xnuikd otabepd, BlooupPa-
T4 KAl KPINKE» OTNV 0OTEOEVOWUATWON EXOUV XPNOIHO-
noinBel dmwg ahoupiva (ALO,), o&eldia titaviou kal ow-
patidia pwogopikol aofeotiou (Aparicio kar ouv. 2003,
Albrektsson kar ouv. 2004). H ahoupiva wg uhikd appo-
BoAnong dnuioupyel emeaveiakr) adpdtnta mou Jeta-
BdMetal avdhoya Pe TV KOKKOPETPIA TOU HESOU appo-
BoAnong (Aparicio kai ouv. 2003), Ta cwpatidid g ev-
OWHATOVOVTIAI OTNY EPQUTEUPATIK EMQAVEIQ Kal TTAPA-
HEéVOUV TIPOOKOMN VA akdpa kal Petd amd kabapiopd
HE UTTEPrXoug, mabnuikomolion e o&U Kkal amooteipwan,
Ta o&eidia tou TrTaviou mou xpnaoiyormolodvtal oty ap-
HoPdANon éxouv katd péoo 6po peyebog 25 pm kai ep-
@aviCouv uPnAd enimeda emtuxiag akdpa kar Séka xpo-
VIQ JETA TNV ePPUTEVON KaBWG EMTUYXAVETAl pid I0XUPN
oxéon peta&u ootol kai epgutedpatog (Ivanoff kar ouv.
2001, Rasmusson kai ouv. 2005). TéNog, To puwopopIkd
aopéatio, éva uhiké BlooupPatd, ooteokaBodnyntikd kai
anmopPOPACIHO, HE TN HOP®r) Tou udpo&uarnatitn, Tou
B-ewopopikol acBeatiou kal pefypata autwv Bewpouv-
Tal Xpriolpa oav owpatidia yia appoBdéAnon. Or evwoeig
QUTEG ival amopPOoPAOIKES Kal KataAeimouv pia kabapr
emdveia trtaviou. Miotedetal du 10 PWoEopPIkS aoé-
oTo evioxUel TV TIPOoPOPNON TTPWTENWDY (STTWG @Iy-
TIpOveKTivn) otV em@dveld Tou, e ATOTEAECHA va au-
Edvetal kal n ouykdMnon kai n dpactnpidtnta twv ar-
poretahiwv. H au&nuévn autr mpoopdenon mpwTevev
au&dvel Ta Mooootd NG QIUTPIvNG otnyv em@dveia Tou
EPQUTEUPATOC, 0dNYWVIAC €101 O€ YpNnyopdtepn Onpi-
oupyia tpiodidotatng PATPAS PECW NG OTToIag OOoTED-
yewntukd kittapa Ba petavaoteioouwy yia va mAnold-
00UV TNV EMMIPAVEIA TWV EPPUTEUPATWY. H Xprjon autoud
TOU TUTTIOU EPQUTEUATOC eVOEKVUTAI OE TTEQITTIWOEIG Xa-
HNAAG ToidtnTag ootou, Kabwg éxel rapatnenBel augn-
pévn ootk oUvBeon kupiwg oe omoyywdeg kal OXI o€
oupmayéc ootolv (Park kar Davies, 2000). Kai n ahoupi-

Tépog 15, No 2,2014/Vol 15, No 2, 2014

face is by blasting it with hard ceramic particles; these are
ejected at high velocity with compressed air; different de-
gree of roughness is achieved depending on ceramic par-
ticles size. Various particles from chemically stable, bio-
compatible and osseiontegration friendly materials such
as alumina (Al,O,), titanium oxide and calcium phos-
phate have been used (Aparicio et al. 2003, Albrektsson
et al. 2004). Alumina is often used as blasting material
producing surface roughness varying with the granulom-
etry of the blasting media (Aparicio et al. 2003). Alumina
particles are integrated into the implant surface and are
stable even after ultrasonic cleaning, acid passivation and
sterilization. Titanium oxide particles with an average size
of 25 um are also used for blasting implant surface. Stud-
ies have shown high clinical success rates up to 10 years
after implantation because of high level of bone-to- im-
plant contact (BIC) (lvanoff et al. 2001, Rasmusson et al.
2005). Finally, calcium phosphate, a biocompatible, os-
teoconductive and resorbable material, is used for sur-
face blasting in different forms such as hydroxyapatite,
beta-tricalcium phosphate and mixtures. These materials
are resorbable, leaving a pure titanium surface. It is
thought that calcium phosphate enhances protein ab-
sorption to its surface (i.e. fibronectin) and this leads to
the increase of platelet adhesion and activation. This in-
crease improves fibrin binding to the implant surface, re-
sulting in the establishment of a three-dimensional matrix
through which osteogenic cells migrate to reach the im-
plant surface. Use of this type of implant is very impor-
tant in case of low quality bone since increased bone for-
mation, trabecular mainly, has been reported (Park and
Davies, 2000). Alumina, titanium oxide and calcium phos-
phate have been found to achieve the same more or less
degree of osseointegration (Aparicio et al. 2003, Le Gue-
hennec et al. 2007).

The only disadvantage of this method is the possibility of
remaining extracts of the particles in the implant surface.
This problem can be solved with a careful cleaning by
compressed air with the use of alkaline or acid solutions
in ultrasound bath.

2) Roughening of implants surface by acid-etching method
Surface roughness is achieved by etching with strong
acids such as HCl, H,50,, HNO, and HF; micro pits are
created on titanium surface ranging from 0.5 to 2 pm in
diameter increasing osseointegration considerably. Tita-
nium implants are immersed for several minutes in a mix-
ture of HCl and H,SO, which is being heated at a tem-
perature higher than 100°C (dual acid-etching). This type
of surface is reported to both promote rapid osseointe-
gration and maintain long-term success over 3 years. This
dual acid-etched surface intensifies the osteoconductive
process through the attachment of fibrin and osteogenic
cells, resulting in bone formation directly on the surface
of the implant (Park and Davies, 2000, Le Guehennec et
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va kai ta o&efdia ttaviou kar To ewoeopikd acBéotio
EMTUYXdvouv ooteoevowudtwon idiou BaBpou (Aparicio
kai ouv. 2003, Le Guehennec kai ouv. 2007). Meiovéxtn-
Ha NG aupoBoArg eival n mBavdtnta mapapovrg Tepa-
X1I01WV TwV eKOPeVOOVIOPEVWY owHatdiny TTdvw otnv
eppuTeupatikr emedveia. To mpdPAnpa autd emidetal
He Tov kaAd kabapiopd efte pe T xprion aépa uro Tieon
efte pe ™ xprion aAkaNkav f S&vwv dialupdtwv os Aou-
10 uneprixwv (Pavdpidng, 2006).

2) Emedveia epeutedpatog emeEepyaopévn pe ogu

H adpomoinon toug pe 1oxupd oféa dnwg HCI, H,50,,
HNO, kai HF mpoctider adpdtnta otnv em@dveia Twv
EHPUTEUPATWY pe dnuioupyia PIKPOTIOpwY OTO TITAvio
Siapérpou amd 0,5 péxpr 2 pm. Ta epoutelpata eppu-
OiCovtal yia apketd Aermtd oe pefypa HCl kal H.SO, 1o
omoio Beppaivetar mavw and toug 100°C (SimAf adpo-
moinon). H adpormoinuévn autr emedveia mpodyel yen-
yopn ooteoevowpdtwaon eEacpaliCovtag emtuxia yia ta
EPQUTEUATA YIa TTEPIooGTEPO amo Tpia xpdvia. H SimAy
adporoinon endyel tv ooteoemaywyikr dladikaoia pé-
OW TNG OUVOEDNG TNG PIUTPIVNG KAl TWV OCTEOYEVWNTI-
KOV KUTtdpwv odnywvtag €10l oe dUECO OXNUatioyd
ootoU mdvw oto epguteupa (Park kar Davies, 2000, Le
Guehennec kai ouv. 2007). Emotnpovikég peréteg ava-
@E€pouv ATl N uPnAr Beppokpacia tng adporoinong ma-
PAVEl JIQ OHOIOYEVH HIKOOTIOPWTIKY em@dvela n otola
OUPBAMel oTo oxnPaTIoPd 10xupdtepng d1acuvoeong
peTa&y ootou Kkai epgutelpatog (BIC) oe oxéon pe ta
eHuTElpata Twv omoiwv n eEwtepikr em@dveia éxel Ye-
kaotel pe mAdopa trtaviou (Cohran kar ouv. 2002, No-
vaes kai ouv. 2004)

3) 2uvduaopdg twv duo mponyolpevey peBddwv
Eupéwg xpnoipomoloUpeva tnv teAeutaia dekaetia eival
Ta EYQUTELPATA TIOU €XOUV UTTOOTEl SIMAY eme&epyaoia:
pe appoBolr kal adporoinon. H appoBdAnon Bewpefta
OT emtuyxdvel T BENTIOTN TPaxUTNTA yIa PNXavikr] ouy-
Kpdtnon evw n adporoinon egopallvel kdmoia o&uaix-
pa onpeia kal mpoodidel otnv em@Aveld ToU EPQUTEU-
PATOG akOPa éva XapaktnpIoTIkG amapaftnTo yia Ty
TIPOCPOPNON TWV TIPWTEIVWY TTOU 0dnyel oe pid Mo oUv-
Topn Xpovikd emouhwtikr diadikacia yia 1o ootolv
(Wennerberg kai Albrektsson, 2009). H BeAtiwon tng
EVOWUATOONG EMTUYXAVETal KUPIWG PEoW TNG au&nong
TNG HNXAVIKAG OIATTAOKG TOU VEOOXNUATIOPEVOU OOTOU
OTIG PIKPOAVWHANEG TIou dnpioupyel To o&U otnv eri-
@Aveia. Zuyxpovwe TIPOOPEPETAl Kal éva PeyaAUTEPO
epPaddv emedveiag via v mpdoeuon Twv ooteoBAa-
OTWV Kal TV enaQr egeutelpatog-ootol (Pavdpidng,
2006). Napddeiypa autrg tng emegepyaoiag eivai n erm-
@dveia SLA (Sand-blasted, Large grit, Acid-etched) mou
TIPOKUTTTEl PeTd amd appoBoAr pe kOkKoug Jeydhou pe-
yéBoug (200-250um) kai adporoinon e piypa udpo-
xA\wplkoU-Beikou o&goc.

KarrorrodAou @. kar auv./Kapopoulou F. et al.

Nivakag 1: O1 ugbodol enetepyaoiag NS eMIPAVEIAS TWV OOOVTIKWY
EUPUTEUUATWY KAl QVTITOOCWTIEUTIKY] BIBAOYpapia

MéBodo1 EneEepyaaiag
Emipdvela appoBoAnuévn

Empdvela emeEepyaopévn e o&€a

2uvOUAOUAS TWV OUO AVWTEPW:
appoBoAn kat eneEepyaoia

Avodlwugvn erpdvela

Emipdvela emkaAuppgvn
a)udpoguarnaritn

B)mAdopa Titaviou

XNUKA TOTIOTIOMUEVT ETIPAVELQ
a)pe xperjon eBopiou
B)dlaBpoxr/evuddtwon

Erupavela eneEepyaopévn ue laser

MéBodol eneEepyaoiag empavelag
uTto gpeuva: a) AlpwoPoviKA
B) BMP-s

EvdeikTikr) Biphioypagia

Aparicio kat ouv. 2003, Albrektsson
kat ouv. 2004, Rasmusson Kalt
ouv. 2005, Park kat Davies 2000

Le Guehennec kat ouv. 2007, Cohran
kat ouv. 2002, Novaes kal ouv. 2004

Wennerberg & Albrektsson 2009,
®avdpidng 2006

Park kat ouv. 2007, Wilmowsky kat
ouv. 2013, Sul kat ouv. 2002

Wheeler 1996, Lee kat ouv. 2000,
Ducheyne kat ouv. 1986, Duske kat
ouv. 2012, Guastaldi kat cuv. 2013

Berglundh kat ouv. 2007,
Abrahamsson kat ouv. 2008,
Ferguson kat ouv. 2006

Faeda kat ouv. 2009, Souza
kal ouv. 2013

Josse kal ouv. 2004, Le Guehennec
kat ouv. 2007, Leeuwenburgh
kat ouv. 2001

Table 1: Methods of treatment of the implant surface

and indicative references

Methods of treatment

Grit-blasted surface

Acid-etched surface

Combination of grit-blasting
and acid-etching

Anodization

Covered surface (Hydroxyapatites,
Titanium- plasma spraying)

Chemically treated surface
(use of fluoride, wettability)
Laser

New methods
(bisphosphonates, BMPs)

Indicative references

Aparicio et al. 2003, Albrektsson
et al. 2004, Rasmusson et al. 2005,
Park and Davies 2000

Le Guehennec et al. 2007, Cohran
etal. 2002, Novaes et al. 2004
Wennerberg and Albrektsson, 2009,
®avdpidng 2006

Park et al. 2007, Von Wilmowsky
etal. 2013, Sul et al. 2002

Wheeler 1996, Lee et al. 2000,
Ducheyne et al. 1986, Duske
et al. 2012, Guastaldi et al. 2013

Berglundh et al. 2007, Abrahamsson
et al. 2008, Ferguson et al. 2006

Faeda et al. 2009, Souza et al. 2013

Josse et al. 2004, Le Guehennec
et al. 2007, Leeuwenburgh et al. 2001

al. 2007). Several experimental studies have reported
that high temperature acid-etching produces a homoge-
neous microporous surface with higher BIC than Tita-
nium plasma-spraying (TPC) surfaces (Cohran et al.
2002, Novaes et al. 2004).

3) Combination of two previous methods

Double treated implants —both grit blasted and acid
etched- have been widely used during the last decade.
The grit-blasting is considered to achieve the optimal
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4) EneEepyaoia pe avodiwon 1y nhektpoAutikr) mabnu-
kotrofnan

‘Orav ta gpoutedata ttaviou extiBevial oto o§uyovo
otV em@dveld Toug oxnuatiCovial otpwpata o&eidiwy
nidxoug 2-5 nm. H nAextpoxnpikr pébodog, ywwotr wg
avodikr o&eidwon r avodiwon fi NAektpikr TTadnuikorol-
non, eival pia amod TG Mo eUPEWS XPNOIUOTIOIOUNEVES
TeExVIKEG eme€epyaaniag Tou Trtaviou pe TV oToia oxn-
patiCovtal oty emdveia Tou ePQUTEUPATOS OTPWHATA
o&eidiwv peyalitepou mdxoug and Gt otny Tepimwon
TOU QUTOPATOU OXNUATIOPOU, EVIOXUOVTAG TNV OCTEOEV-
owpdtwon (Nttpix, 2008). MNMpayuatoroleital pe yai-
Bavootaukr avodiwon Twv KpapPdtwy Ttaviou o€ uyn-
A6 Suvapikd (100V) pe euPubion oe mukvd (2004/m?)
6&iva diakipata (H,5S0,, HNO, kai HF) (Le Guehennec
kai ouv. 2007). Teheutaia gpeuvnuikd dedopéva Exouv
amnodeitel onuaviikd mMocootd 0oteoevowpdTtwong o
vavoereEepyaopéveg emedveiec. Katd tn didpkeia g
NAEKTPIKAG TTabntikotoinong, of aMnAemdpdoeig mou
Tpayuatorolovval, 0dnyoulv og pia pIKPO- Kal vavo-Tio-
PWON HIKPOAEXITEKTOVIKT] e TTOIKIMN otoixelopeTpia. To
oxfjpa kai to péyebog Twv mépwv au&dvetal dco augd-
vetal kal n avodiakr tdon. Apa enegepyaoia oe uPnAo-
tepa duvapikd (>100V) odnyel o evtovdtepn adpdtnta
Kal AETTTOTEPO OTPWHA OEEISIWV OTNV EUPUTEUHATIKY ETTI-
@dveia (Park kar ouv. 2007, Von Wilmowsky kar cuv.
2014). H avodiwon eivar pia diadikaoia 181aftepa clvOe-
N kai e€aptdrar and mapdyovieg OMwG N MUKVOTNTA TOU
PEUATOG, N CUYKEVIPWON TwV 0&Ewv, N olvBeon kai n
Beppokpaoia tou nAektpoAUtn. H ooteoevowpdtwon
TIOU €MTUYXAVETAl Efval AMOTEAEONA TG00 TOU OXNATI-
opoU ootoU péaa otoug MOPoug 0o KAl NG PIoXnHIKAG
ouykoMnong (Sul kar ouv. 2002). YrootnpiCetal &t n
péBodog aut Mheovektel oTo Gt BeEATIVEl pnxavikd Kal
BioAoyikd v evowpdtworn, yiati ol dnpioupyoUpevol TTo-
POI HOIGouV HOPQOAOYIKE HE TOUG OOTIKOUG Kal TTPO-
dyetal n MPooPOPNoN TwV TPWIEIVWY TOU aipatog Kal
ToU IVWOOUG OTtnV eMm@dveld Tou epputelpatog (Pav-
5pidng, 2006).

5) Emkaluppéveg emedveles ePeUTEUPdTWY

5a) Me udpo&uanatitn

To pwogopikd aoPéotio éxel AdN avapepBel wg xpn-
olgoroloUpevo otnv appoBdinon emgaveiag. Me
pop®r] Tou udpo&uanatitn éxel xpnaolporoinBel kar oav
eMKAAUYN TNG emM@dvelag Twv epguteundtwy. Metd tnv
TOTTOOETNON TOU EPPUTEUNATOG, 1 otadiakr] ameAeubé-
PWON PWOPOPIKOU ACPRECTIOU OTNV TIEPIEUPUTEUPATIKA
TiepIoxr] QUEAVEI TOV KOPEOHO TV PIOAOYIKOV UYPWY
kal katakabiCel éva Pioloyikd amatitn otnv emedvela
TOU EPOUTEUHATOG. TO eMiXpIOpa autd TiEPIEXEl eVOO-
yevelg mpwtelveg kar xpnolpelel wg Prited yia Ty mpo-
okOMNoN kal avdrtuén Twv OOTEOYEWNTIKWY KUTIAPWY
(Davies, 2003). Zuvtehwvtag otnv emtdxuvon tng dia-
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roughness for mechanical fixation whereas the etching
smoothens out sharpness and may add a component
on the implant surface with potential significance for
protein adhesion; the latter is considered to be impor-
tant for the early bone-healing process (Wennerberg
and Albrektsson, 2009). The improvement in osseoin-
tegration is mainly achieved through the increase in me-
chanical relation of recently formed bone and micro-
scragginess of the dental surface created by acid. Simul-
taneously, a larger surface area for osteoblasts absorp-
tion and bone to implant contact is offered. Specific ex-
ample of this treatment method is the SLA surface
(Sand-blasted, Large grit, Acid-etched) which is created
by grit blasting first with big size grains (200-250um) and
acid-etching later in a mixture of H,50, and HCI.

4) Roughening of implants surface by anodization
When titanium implants are exposed to oxygen an oxide
layer of 2-5 pm thickness is created on the surface. The
electrochemical method, known as anodic oxidation or
anodization or electric passivity is a well-established tech-
nique for the modification of titanium surface through
which a thicker and protective oxide layer is created. A
galvanostatic anodization of titanium is achieved in strong
acids (H,SO,, HNO, kar HF) at high density (200%/m?)
or potential (100V) (Le Guehennec et al. 2007). Accord-
ing to latest experimental reports this method gives high
rates of osseointegration especially when processing
nanometer surfaces. During the process of anodization
the interactions that take place lead to micro- or nano-
porous surfaces with various crystallinity. The shape and
size of pores depend on the anodiac potential and treat-
ment in even higher potentials (>100V) produces
greater roughness and more thickened oxide layer on ti-
tanium surface (Park et al. 2007, Von Wilmowsky et al.
2014). The anodization process is rather complex and
depends on various parameters such as current density,
concentration of acids, composition and electrolyte tem-
perature. Two mechanisms have been proposed to ex-
plain this osseointegration: mechanical interlocking
through bone growth in pores and biochemical bonding
(Sul et al. 2002). It is believed that this method has the
advantage of improving mechanically and biologically the
integration because pores like these of bones are pro-
duced and in this way the protein’s and fibrous' absorp-
tion is promoted on implant surface.

5) Coated surfaces

5a) Hydroxyapatites

Calcium phosphate has been already mentioned as a
mean of grit-blasting. Hydroxyapatite (HA), a type of
calcium phosphate, has been used as coating on implant
surface. Following implantation, the release of calcium
phosphate into the peri-implant region increases the sat-
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Sikaoiag g 00TeoevowUdTwong Tou EPEUTEUNATOC
€Xel EQApPPOOTEel KAl ouVOUAOoPSC appoBordg pe emkd-
Augn otn ouvéxeia e amnatitn. Ev toutoig dev eivar Aiyeg
Ol POPEC TTOU TTAPATNPE(Tal armokOMNoN Tou emxpiopa-
T0¢ autoy amé 1o ep@UTEUpa Kal autd oeiletal oTig
SIdpopeg pdoelg Tou Tiepvd o anatitng Adyw dpacti-
KoV aMaywv otn olivBeor| Tou Kal Ty KpUoTaMIKSTNTd
Tou katd tnyv eneepyaoia Tou (Wheeler 1996, Lee kai
ouv. 2000). Emfong €xel xpnoigotmoinBef okdvn udpo-
Euanatitn mou Beppaivetar oe oAU uPNAEG Beppokpa-
ofeg ka evamotiBetal pe uPnAr) TaxutnTa otn JETAMIK
em@dvela, AMd €tol n moidtnta emkaluying, n olvbeon
Kal n kpuotaMikdtnta eivar dUokolo va eheyxBolv
(Ducheyne kai ouv. 1986). Nap’ dAo mou mpoteivetal n
XPr|on ePOUTEUpATWY eTEEEPYAC VWY Pe udpo&uara-
Tftn oy mpdobia dvw yvdBo kai otnv omioBia Kdtw
yvaBo umé mpoimoBéaeig (to fdBog tou ootol va &e-
miepvd ta 10nm, To eAoibdeg mEtaMo va eivar Aetrtd kai
To omoyywdeg ootolv apaid), n KAivikd xprjon autou
Tou TUTTou 0doVTIKOU EHQUTEUHATOG eival TENKA TTEPIO-
pIopévn, eve) yivovtal mpoomdBeleg yia peiwon tou md-
XOUG TOU ETIXPIoPATOC Kal yia alayég otn ouvBeor
tou (Ong kai Chan, 2000, Le Guehennec kai ouv. 2007,
Von Wilmosky kar ouv. 2014).

5B) Me mAdopa trtaviou

H ene&epyaoia pe mAdopa ttaviou eivar pia dMn pébo-
So¢ enegepyaoiac g eEWTEPIKIG MPAVEIAG TOU EPQU-
Telpatog yia v enfreu€n adpdtnrac. H mo yvwotr kai
EUPEWG XPNaolpoToloUdevn TexvIKy eival n Beppikr| oe
uPnAr Beppokpaoia. Ta pdpia ttaviou mpoe&exouy dvw
OtV €MQAVEId TOU EUPUTEUPATOS OTTOU CUPTTUKVOVOVTAI
Kkal Tkovtal padi, oxnuatifovtag pia pepBedvn maxoug
niepfmou 30 um, n oroia yivetar opoidpopen dtav to md-
x0G @tdoel Tepimou 40-50 pm. To tehkd otpwpa emkd-
AUYING pe TAOA Trtaviou €xel Katd Péoo 6po pia adpd-
Tnta 7 gp au&dvovtag kai tnyv em@dvela Tou ePeuTelpa-
106 Melovéktnpa propel va BewpnBel n mbavdtnta dia-
omopdq cwpaudiwv ttaviou 1 IGVIWV- TIoU €XouV aro-
omaoBel and to otpwa eMKAAUPNG- O YETOVIKEG 1 aTTo-
HakpUopEéveg B€oeig Tou opatog Adyw SidAuong, @Bo-
pdc¢ kar SidPpwong Tou TItaviou, yeyovog avnouxnTko Ad-
yw NG duvnTKAG TOTTIKAG KAl OUCTNHATIKAG KAPKIVOYEVE-
ong (Urban kar ouv. 2000). Erfong, undpxer kai n Yuxpd
TEXVIKT), e TTAGO[A TITaviou og CUVBOKEG ATHOOPAIPIKIG
TTiEoNG, N oTola €xel eugpyeTikd POAO yIa TNV evioxuon
NG ooTeoyeWnTIKrG andvinong kabwg éxel Bpebel dui o
em@dveleg Tiou €xouv SexOel eme&epyacia pe atpoogpar-
pikd TMAdopa evioxtouv T SIaBPOXH Kai TIC APXIKEG KUT-
TapIkéG aMnAemdpdoeig. H diaPpoxr| Tng emodveiag eival
anapeaftnn yia Ty €mtdxuvon TG OoTEOEVOWHUATWONG
OTa TIPWTA oTddia Kal €peuveg éxouv amodeitel ot emi-
Tuyxdvetar epPiopnxavikr atabepdtnTa kal OXNPATIoHSS
ootoU og TOAY pIKpS xpovikd Sidotnpa petd v epgu-
teuon (Duske kar ouv. 2012, Guastaldi kar ouv. 2013).

KarrorrodAou @. kar auv./Kapopoulou F. et al.

Aidypappa 1/Diagram 1

2 UyKpITIKr) ameikdvion tou Badpoy
00TEOEVOWPATWONG TWV EUPUTEUPATWY avaloya [e
v Pébodo emeEepyaoniag TG eEWTEPIKAG TOUG
emdveiag (Tpormomoinon ané Jeong kar ouv. 2010)

Comparative imaging of the implant osseointegra-
tion degree depending on the applied surface

treatment (Modification from Jeong et al. 2010)

%BIC

AB/AE  AB/AE TCP TCP  Anodization

+TCP +acid
AB/AE: ene&epyaocia pe aloupiva/o&l
alumina-blasted/acid-etched
TCP:  ene&epyacia pe anpporoipo udpoguamatitn
bioresorbable ceramic blasted (hydroxyapatites)
BIC: emagr ootoU pe gppUTEUNa
bone-to-implant contact

uration of body fluids and precipitates a biological apatite
on the surface of the implant. This layer contains en-
dogenous proteins and serves as a matrix for osteogenic
cell attachment and growth (Davies, 2003). In order to
accelerate the process of osseointegration, researchers
have promoted another technique which combines grit-
blasting and HA-coating. However, sometimes delami-
nation of the coating from the surface of the titanium
implant is possible, due to the various changes that
occur in HA synthesis and cristallinity during its treat-
ment (Wheeler, 1996, Lee et al. 2000). Moreover, one
of the most widely known techniques is HA plasma
spraying. With this method HA powder is heated to
high temperatures and deposited at a high velocity onto
the metal surface; nevertheless coating quality, compo-
sition and crystallinity are difficult to control (Ducheyne
et al. 1986). Although, clinicians recommend the use of
HA-coated implants for the anterior maxilla and poste-
rior mandible under certain considerations (bone depth
exceeding 10mm, thin cortical layer and less dense tra-
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6) XnHIKG TpOTIOTIOINUEVES ETIQAVEIEG EPQUTEUNATWY

6a) Me xprion pBopiou

Mia akdun texvikr Tiou éxel ipotabel eivar n kKaAuYn twv
EPQUTEUPATOV e 16via eBoplou, dedopévou 6T To TI-
Tavio eival 18iaitepa Spactikd e ta 1dvia gBopiou oxn-
uatiCovtag v eudidhutn évwon TiF,. ‘Exel mapatnenBef
augnpévn ouvdeon NG emegepyacpévng autig emedavel-
ag pe To ootouv kal au€nuévn mpoaywyr) TG 0oteoPAd-
otkig diagoporioinong, oToixela onuavtikd Katd v
ooteoevowpdtwon oe Béoeig pe mapouaia peydAwv dia-
Kévwv peta&ly ootou kar epgeutelpatog (Berglundh kar
ouv. 2007, Abrahamsson kar ouv. 2008). Ta 16vta @Bo-
piou emnpedlouv To OXNUATIOPNO OPYAVIKWV KAl avop-
yavwV OTOIXEIWV TOU 00Tt 10ToU augdvovtag tny mu-
KvOTNTa TOU oTToYYWdOUG 00TOU Kal EVIOXUOVTAG TNV V-
OWHATWON Tou KoAaydvou PEoa otnv ootk PriTeq,
utroponBwvtag £tol T Spdon NG AAKANKAG ewopatd-
ongG. H aiahikry ewopatdon eiva deiktng tng dpdong
TWV 00TEOPAACTWY, OUVENWG 0O PeyaAUTepa eival ta
Moo00td NG PWoQAatdong tdoo peyaAltepn eival n
SpaotnPIGTNTA TwV O0TEORATTWY KAl O OXNUATIOHOG VE-
ou ootoU (Farley kai ouv. 1983). H xnpikr} autr eme€ep-
yaoia fowg €xel kal to duvapikd yia evioxuon TG evow-
PATWONG TOU EPEUTEUPATOG OTO O0TOUV OTNV TIPWIKN
@don emolAwong Tou TPauuatog petd tnv tomobEtnon
EHPUTEUPATOC KAOWG YETATPETE TNV EMQAVEIQ TOU El-
(QUTEUNATOG O€ TTEPIOOGTEPO Pioevepyr] (AvdpItodkng,
2002, Abrahamsson kai ouv. 2008).

6B) Me diaBpoxr/evuddtwon

H diaBpoxr g emedveiag sival évag akdpun kabopliot-
k&G TTapdyovtag yia TNV TepIeP@UTEUPaTIKy evamdbeon
ootoU Kal TNV EMTUXNUEVN 0oTeoevowpdtwon. H mpo-
OKOMNON TWV TTPWTENVWY Kal TwV KUTTdpwV eival I0XU-
PATEPN OTIG UOPAOPIAEG ETTIPAVEIEG, TIPOWBWVTAG TO OXN-
patopd heyalitepng moodtntag ootol og GUYKPIoN HE
TG USPOPoPeG empdveies. [Npiv ) diaPpoxr éxel ipo-
nynBel unxavikr eme€epyaoia tng emedveiag Tou epeu-
TeUpatog Pe appoBoAr i pe adporroinon pe o0&y, otn
ouvéxeia yivetal n SiaBpoxri o€ 100ToVIKO aAatouxo did-
Aupa kai Téhog yivetar adporoinan oe atpdogaipa N..
Me Tov Tpdmo autd, mpootateletal n kabapr emedveia
Ttaviou and pdhuvon pe avBpakikd kal opyavikd otol-
xela k&t mou cupPaivel puolohoyikd otnv atpudoealpa
kai Siatnpeftar €tol n xnuikr kabapdtnta kai n Spactiky
emedveia (Ferguson kar ouv. 2006). H diappoxr| tng
eEWTEPIKAG eM@dvelaq Pe ahatouxo didAupa SIEUKOAUVEI
TNV MPoopd@non g Iumpivng, n omola pe tn oeipd
NG TTAPEXEN HIa PrTPA YIa TV HETAVACTEUOH TWV OOTE-
opAactwv otV emigdveld Tou epeuTelpatoc. Auti n oi-
TIAG emeEepyacpévn emedveld Twv egEUTEUPdTWY (ap-
poBoAr i adporoiron pe o&U kar petd diaPpoxry) mpo-
dyel TV evandBeon ootitn 1otou and ta mpwtd otddia
NG ooteoevowpdtwong. H umdpxouoa em@aveiak
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becular bone), the clinical use is rather limited while ef-
forts continue towards reducing calcium phosphate
coating thickness and improving its composition (Ong
and Chan, 2000, Le Guehennec et al. 2007, Von
Wilmosky et al. 2014).

5b) Plasma-spraying

Titanium plasma-spraying (TPS) is another method for
producing rough implant surface. The widely known and
applied technique is the thermal one at high tempera-
ture; the titanium particles are projected on the surface
of the implants where they condense and fuse together,
forming a film of about 30 pm thick, which becomes uni-
form at 40-50um thickness. The final layer of the TPS
coating has an average roughness of 7um increasing thus
the implant surface. However this technique has also
disadvantages as particles of titanium have been found
in the bone adjacent to the implant or remote locations
in the body. This side-effect may be the product of dis-
solution, fretting and wear of titanium and has potential
harmful local or systematic carcinogenic effects (Urban
et al. 2000). Apart from the thermal technique there is
also a cold one, in which the atmospheric pressure
plasma has been reported to be beneficial for the en-
hancement of osteogenic response; the surfaces treated
with atmospheric plasma enhance the wettability and
improve the initial cellular interaction. Surface wettability
is necessary in increasing osseointegration shortly after
implantation; the results have shown that biomechanical
stability improves and bone formation occurs very soon
after implant insertion (Duske et al. 2012, Guastaldi et
al. 2013).

6) Chemically treated implant surface

6a) Fluoride

This approach involves treating titanium dental implants
in fluoride solutions. Titanium is very reactive to fluoride
ions, forming soluble TiF, and as reported, implants with
this treatment present high BIC and promote osteoblas-
tic differentiation. These results are very important for
the success of the osseointegration especially in cases of
gaps between bone and implant (Berglundh et al. 2007,
Abrahamsson et al. 2008). Fluoride ions influence forma-
tion of both organic and inorganic components of bone
tissue. Thus, fluoride may increase the density of trabec-
ular bone and enhance the incorporation of collagen into
bone matrix as well as alkaline phosphate activity. Alka-
line phosphate is an indicator for osteoblasts’ action so
higher rates of phosphate indicate more intense function
from osteoblasts and finally formation of new bone tissue
(Farley et al. 1983). The chemical treatment may im-
prove implant anchorage in bone shortly after implanta-
tion by rendering the implant surface bioactive (Abra-
hamsson et al. 2008).
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adpdtnta eaiveral pdhiota &t éxel SmAd poo Téoo e
10 va mpowBel T dnpioupyia ooteoPAACTIKAG HOPPO-
Moyiag ota MG63 kittapa mou poiddouv [e TIG 00Teo-
PAdoteg 600 Kal pe to va auEdvel TNV TTapaywyr| 0oTe-
okahafvng Tou eivar deikting ooteBAactikrig Siagoportof-
nong. lvetar katavontd Aoimdy, &t n diaBpoxr| g -
@dvelag emnppedlel Ty aMnAemidpaon peta&l autrg
Kal Twv yUpw Iotwv. Téoo ta avépyava atoixeia (16via
PwoEdpou Kal acPectiou) doo Kai Ta opyavikd (Mpw-
Teiveg, Amompwteiveg, memtidia) pmopolv elukoAa va
npoopoenBoulv amd To aipa kar va mpookoAnBoulv
otnv udpo&uNiwpévn/evudatwpévn TiO, emedveia (Fer-
guson kai ouv. 2006).

7) EneEepyaopéveg empdveieg e laser

H pébodog autr avrkel OTIG VESTEPEG TEXVIKEG ETTEEEP-
yaofag g emeAvelag Twv EPPUTEUPATWY [ PKETA IKa-
vorrointikd anoteAéopata péxpl otyprig. O mo ouxvd
xpnolporoloUpevog TUTTog laser Bdoel Tou oroiou €xouv
yiver kar ol Teplocdtepeg PeAéTeg eival o Nd:YAG. 21é-
X0G NG HeBddou autrg eivar va yiver n emedveia tou
eppuTeEUPaToq Blovepyr kar autd mpaypdtomoleftal pe
TO OXNHATIOPS eVOG OTPWHATOG TTAoUoiou o 0&uyOvo
Kal TV eVOWPATwon Tou alTtou Katd tn ypriyopn avt-
Spaon kai otepeotoinon Tou Ttaviou. MNpoaodidetar pia
oUVBETN Kal opoloyeviG Hop@oloyia otV eupuUTEUa-
KA emedvela, he uPnAd Babud mopdtntag kar pdhiota
pe TpdTTo eAeyxdpevo Kal eUkoAa emavaAiyipo. Emiong,
N epeuteupatiky emedvela epgaviel oA peyalitepn
Tpaxutnta, avtiotaon otn didPpwon kar otabepri adpod-
tnta. H amartolpevn potr| amopudkpuvong-agaipeons
TOU ePOUTEUPATOG eival apKeTd uPnAdTtepn o GUYKPION
|I€ QUTY| TTOU aTTarteftal oTa ePQUTEUPATA TIOU €XOUV TPO-
nioroinBel pe adporoinon pe duo o&ga. Or eme€epya-
Opéveg e laser emodveleg epgaviCouv onUaviikeg Tpo-
ToTtoIfoeig ooV aopd OTIG PUOIKOXNHIKEG TOUG 1016-
TNTEG KAl OtV ToTToYPAPia TG eMPAvelag O OXECH He
TG dMeg HeBSSouG, euvowvtag tnv aMnAemidpaon pe-
ta&l ootitn 10ToU Kal egeuTEUPAtog katd T didpkeia
NG apxIkig TepIddou GTTou TIPAyUATOTIOIETAl I OOTIKN
avakataokeur] (Braga kar ouv. 2007, Faeda kar ouv. 2009,
Souza kai ouv. 2013)

8) MéBodor mou Bpiokovtal umé €peuva

8a) Xprjon SIpwo@ovikav @apudkwv

H empdveia Twv ePQUTEVPATWY PTTOPES va «QOPTICTEN
pe pépia mou eéyxouv v avadiapopgwtikr diadikacia
Tou ootol omwg eival Ta dipwogovikd Ta oroia mPod-
opata anodeixBnke T auUEAavouv TNV 0oTIKA TTUKVOTNTA
TOTIKAG OTNV TIEPIEPPUTEUHATIKA TTEpIoxT]. O Péxpl Twpa
€peuveg dev éxouv Seiel kavéva pelovéktnua g pebo-
dou autri, avtiBeta éxel Ppedel 6T oupPdMouv oe pi-
Kpr) aMd onpavtiky avgnon Tou TocooToU 00TECEVOW-
pdtwong, 181aitepa GTav Ta EPQUTEUHATA €XOUV dPXIKA

KarrorrodAou @. kar auv./Kapopoulou F. et al.

6b) Wettability

Wettability is another key factor for peri-implant bone
apposition and effective osseointegration. Protein and
cells adhesion is enhanced on hydrophilic surfaces, pro-
moting a higher amount of bone formation compared
to hydrophobic surfaces. Starting with the chemical treat-
ment of grit-blasting or acid-etching, wettability of implant
surface in saline solution follows and finally implants are
etched again under N, atmosphere. In this way, the sur-
face purity from organic or calcium elements is pro-
tected, something normally happening in atmosphere,
preserving chemical purity and active surface (Ferguson
et al. 2006). The wettability of surface promotes fibrin
adhesion, which provides a matrix for osteoblast migra-
tion along surface. This dual-treated implant surface (grit-
blasting or acid-etching and wettability) promotes the
deposition of bone tissue from the early stages of os-
seointegration. The surface roughness has a double role:
it promotes the formation of osteblastic morphology at
MG63 cells which look like osteoblasts and increases the
osteocalsine production, one of the osteoblastic differ-
entiation indicators. It is clear that the implant surface
wettability affects the interaction of implant surface and
the surrounding tissues. Both minerals (calcium and phos-
phorus ions) and organics (proteins, peptides) can easily
be absorbed from blood and be adhered to hydroxy-
lated/hydrated TiO, surface (Ferguson et al. 2006).

7) Roughening of implants by laser

The laser ablation technology for surface preparation is
one of the contemporary methods of implant surface
treatment showing satisfactory results up to now. The
laser which is used more is the Nd:YAG. The aim of
this technique is to produce a bioactive implant surface
and this occurs with the formation of an oxygen-rich
layer and the incorporation of nitrogen during rapid fu-
sion and solidification of the titanium. This method pro-
vides a complex and homogeneous surface morphol-
ogy with a high degree of purity in a controlled and eas-
ily reproducible manner. Additionally titanium surface
presents great harness, corrosion resistance and stan-
dard roughness. The reverse torque required for im-
plant removal is significantly higher than those for im-
plants which are double etched. Implant surfaces
treated by laser present important modifications in the
physical-chemical properties and topographies when
compared with other techniques favouring the interac-
tion between bone tissue and implant surface in the
early stages of bone remodelling (Braga et al. 2007,
Faeda et al. 2009, Souza et al. 2013).

8) Future perspective

8a) Bisphosphonates
The surface of implants could also be loaded with mol-
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emkaluBel pe udpo&uamatitn kal ot CUVEXEId EXOUV
epBarriotel og didAupa mapidpovding 1) {oAedpovikou
0&€o¢ (Spaotikég oualeg Sipwomovikwy). To pévo Tpd-
BAnpa mou xpeldotnke va aviPeTwmotel ival to mwg Ba
emteuxOel n ouykpdtnon Kai n TIAPATETApEV ameAeuBE-
PWON TWV OUCIWV AUTWV OTNV eM@AVeIa TOU EUPUTED-
HaToG. ASYw SHWG TNG HEYAANG XNUIKIG OUYYEVEIQG Twy
SIPWOPOVIKOV [E TO PWOPOopPIKO acBéatio, n evowud-
TWON TOU QAP PAKOU OTO EHQUTEUNA PTTOPES va EMITEUX-
Bei pe n BoriBeia TG PropiunTikAG TexvIKAG KAAUYNG o€
ouvbr|keg Beppokpaociag dwpatiou. Qotdoo, n don tou
@appdrkou Ba mpémel va éxel ipoano@aciotel yiat n au-
Enon g TukvATNTAG TOU TTEPIEPPUTEUNATIKOU 00ToU
efaptdtal and ) OUYKEVIPWON TWV OIPWOPOVIKWY
(Yoshinari kai ouv. 2001, Josse kai ouv. 2004, Le Gue-
hennec kar ouv. 2007).

8B) Mopgpoyewntikéc mpwteiveg Tou ooTtou

Mia akdpa moAMd urmooxdpevn Texvikn gival n evioxuon
NG eM@AVEIas Tou eJPUTEUPATOC e OToIxela TG e&w-
Kuttdpiag OepéNiag ouoiag tou ootitn 10tou. Ta otoixeia
autd ival, To koMaydvo | TTou evioxUel TV TIPOOKOMN-
on Twv ooteoBAaoT™Y, N YAukolapivoyAukavn xovdpoi-
Tivn Tou epgpaviCel tn Suvatdtnta amobrkeuong augn-
KOV TIapaydvIwy Kal ol JOPPOYEVWNTIKEG TIOWTEIVEG TOU
ootou (BMPs) (Ntrtpix 2008, Von Wilmowsky kar ouv.
201 1). Zuykekpipéva péow TG TPIMAAG autig KAAUYNG,
emtuyxdvetar dyeon evowpdtwon twv BMPs pe v e&w-
kuttdpia BepéNa ouoia, eve) To KOMAydvo Kai n Xov-
Spoitivn BEtouv T Bdon yia TV TPOCEAKUCH OOTEOYE-
vetkwv kuttdpwy (Stadlinger kar ouv. 2008). >ta apxikd
0TddIa eMOUAWONG, TIPWTEIVEG, AINOTTETAMIA Kal AMa pa-
KOOHOPIa amopEo@®vIal and TNV emMEAveId TOU EHQU-
TeUPATOG, He TIG TMPWTelveg va efval autég TTou eAEyxouv
OTIWG TIPOEIMWONKE TNV TIPOOKOMNON TO TTPO-00TEOPBAC-
oTwv. A TIG TIPWTEVEG N QIPTIPOVEKTIVN €Xel éva an-
pavtiké polo otnv ev Adyw pEBodo kabwg Spa de-
opelovtag to kKoMaydvo, tn Aeukr vadn ouoia, v
nmapivn kar TG vieykpiveg evd TapdAMnAa péow Tou
o&¢oc RGD Pon0d otnv mpookdMnon twv ooteoBAa-
OTWV OTNV eMmeAvela Tou egeutelpatog (Park kar Davies
2000, Schliephake kar ouv. 2005, Von Wilmowsky kai
ouv. 2014).

8y) Biopipnuikr] emkdAupn tng emedveiag Tou epuTeU-
patog pe udpo&uanatitn).
[Npokelyévou va Eemepactoly Ta PEIOVEKTPATA TG Te-
XVIKAG MKAAUYNG pe mAdopa udpo&uanatitn, avarrix-
Bnke pia véa texvikr) KAAUWNG NG EUOUTEVPATIKAG ETTI-
@dvelag epmveuopévn amo T euoikr| diadikacia tng Pio-
aropetalikoroinong. 2 autr tn Blopiunukr pébodo,
ETTUYXAVETal BEATILON TwV EMEAvEIaK®V I010TATWY TOU
EPOUTEUPATOG PETd TNV e@UTEUCH Tou a&lomolwviag
TNV €MaQr] Tou pe ta PloAoyikd uypd (afpa, opdg KAL)
[Mpokeryévou va emraxuvBel autr n diadikaoia éxouv
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ecules controlling the bone remodelling process such as
bisphosphonates. It is currently proved that these drugs
increase bone density locally, in the peri-implant region.
Experimental studies have not registered negative effects
of the method; in contrast there is a slight but significant
increase in osseointegration, especially when initially HA-
coated dental implants are immerged in pamidronate or
zoledronate. The only problem to be solved was the
grafting and sustained release of antiresorptive drugs on
the titanium implant surface. Due to high chemical affinity
of bisphosphonates for calcium phosphate surface, incor-
poration of drug could be achieved by using biomimetic
coating at room temperatures. In any case the drug dose
should be pre-determined because the increase in peri-
implant bone density depends on bisphosphonates’ con-
centration (Yoshinari et al. 2001, Josse et al. 2004, Le
Guehennec et al. 2007).

8b) BMPs (Bone Morphogenetic Proteins)

Another promising treatment method is the improve-
ment of the implant surface with elements of extracellu-
lar bone matrix. These are collagen | which enhances the
adhesion of osteoblasts, glycosaminoglycan chondroitin
which has the ability to store growth factors and bone
morphogenetic proteins (BMPs) (Von Wilmowsky et al.
2011). More specifically, through this triple coating im-
mediate osseointegration of BMPS with extracellular ma-
trix is achieved whilst collagen and chondroitin serve as
a base for the adhesion of osteogenic cells (Stadlinger et
al. 2008). During healing process, proteins, platelets and
other macromolecules are absorbed at the implant sur-
face, with proteins controlling the absorption of pro-os-
teoblast as is mentioned before. Among proteins, fi-
bronectin has an important role in this method both bind-
ing collagen, white fibrous substance, heparin and inte-
grines and assisting osteoblast adhesion via RGD acid at
the implant surface (Park and Davies 2000, Schliephake et
al. 2005, Von Wilmowsky et al. 2014).

8¢) Biomimetic calcium phosphate coatings on titanium
dental implants.

In order to overcome the drawbacks of plasma-sprayed
HA coatings, a new technique was developed inspired
by the natural process of biomineralization. In this bio-
mimetic technique, there is a significant improvement
of implant surface properties after implantation, taking
advantage of its contact with body fluids (blood,
serum). In order to accelerate the deposition of coat-
ings various methods have been developed. The first
one is the electrodeposition of calcium phosphate by
using a current, a titanium cathode and a platinum
anode. It leads to the formation of brushite coatings
which later are converted into apatite via hydrothermal
processing. Total control of the thickness layer is
achieved and presents reproducibility and efficacy. The
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mipotabel duo kUpleg péBodol. H mpwtn otnpiletal otnv
nAektpogvandBeon pwopopikol acPeatiou Pe T Xpn-
0o PEUPATOC TIoU TENKG 0OnVEl 0TO OXNUATIONS OTPW-
patog Bpougitn o omoiog otn CUVEXEIa eMKAAUTTTETA
pe anatitn pe udpoBeppikr diadikaoia. Me tn pébodo
auTr eAEYXETal TO TIAX0G TOU OTPWHATOC TTOU EVATTOTI-
Betal kal mapoucidlel uPnAr emavaAnipdtnta Kai amno-
teheopatikétnta. H dedtepn pébodog PaciCetar otn Pio-
HIUNTIKA KaTakprjpvion tou udpoguamndatitn otny emed-
VEIQ TOU EPPUTEUPATOG Katd TNV egPUbion oe Ploloyikd
uypd. Qotdoo Tapapével akdpa Pia TeXVIKY NG oTmofag
1a anoteAéopata BaciCovial akdpa oe TTPOKAIVIKEG Je-
Aéteg (Leeuwenburgh kai ouv. 2001, Le Guehennec kai
ouv. 2007).

2YZHTHZH

H auEavdpevn avdykn yia mAnpéotepn Kal taxutepn
O0TEOEVOWHATWON TWV OOOVIIKWOV EUQUTEUPATWY ETTI-
BAMEI oUVEXWG TNV EUPEDN VEWV TEXVIKQV 1} TO ouvOua-
oo 2-3 €€ autwv TPoKelPévou va emteuxBolv KaAUTe-
pa anoteAéopata. H mheioyneia Twv TEXVIKWOY UTtooTn-
piCel tn xpnoipdtnta yiag adperg emedveiag TpomoTol-
NHEVNG pNXavikd wotdoo OpwG €peuveg amédei€av ot
Kar n xnpikr eme€epyaaia €xel uPnAr) amoteAeopatikd-
tnta. H épeuva otpdenke otn xprion PlooupBatwy uh-
KWV OTwg ta o&eidia Trtaviou kar ta amoppoeroiya Pi-
0gevepyd Kepapikd UAIKG, v ouvexiCetal n mpootdBeia
va TIPoadIopIOTEl N eUePYETIK fowg dpdon G emKd-
AUYING pe uSPOEUAMATiTn, TEXVIKAG TTOU XPNOIYOTIOoIEMal
pe Betikd anoteAéopata otnv opBomaidikr) (Aidypappa
). AkSpa kar av OAeg ol TEXVIKEG TTpoTelvouv éva Tiepi-
Tou (810 mpdtuno adpdtntag o HIKPOJIAPOPES PETAty
TOUG, EPJPAVEIG OTO NAEKTPOVIKS HIKPOOKATTIO, UTTOPE(
va odnyfoouv ot SIAQOPETIKY OOTEOEVOWHATWON.
Qotdo0, Ta Teheutaia xpdvia Kavouv TNV ePQAVIor] TOUG
Ol TTPWTEG EPEUVEG YIa Tn vavoeme&epyaoia tng eEwte-
PIKAG EMPAVEIAG, e TA amOTEAECHATa OAWV VA GUYKAI-
vouv oto 610 onpeio. H vavoeneEepyaopévn emipdvela
efvar autr mou umdoxetal T peyaAltepn em@dvela ema-
@G HeTa&y ootol Kal ePJEUTEUATOC KAl TNV TAxXUTEPN
ooteovowpdtwon (Wennerberg kar Albrektsson, 2009,
Jeong kai ouv. 2010). AapBdvovtag urodv dheg g dia-
QOPETIKEG PEBGSOUG emeEepyaoniag tng eEwtepiki emm-
(PAVEIAG TWV EPPUTEUPATWV KATaAfyoupe ota e&RG ouy-
Kprtkd oupmepdopata: ‘ONeg ol TpoTToTTOINEVEG ETTI-
@AVeIEG TTOU TTPOKUTTTOUV HeTd amd eme&epyaocia Twv
odovTKGV epQuTEUpdTwY eival BIOCUPPATEG Kal ooTe-
OETIAYWYIKEG. Ta eUQUTEUPATA TTOU ETIKAAUTTTOVIAI pE
udpo&uaratitn mapouaidlouv PeydAn em@dveia emna-
NG He To 00t kal kahoU Pabpou otabepdtnra. H pn-
XaVIKr) OUPTIAEEN TTOU €MTUYXAvouv autou Tou €idoug
Ta 060VTIKA EPQUTEUPATA UTIEPEXEI ONUAVTIKA QUTAG
Twv  appofoinuévav  epputeupdtwy  (Coelho  «ka
Lemons 2009, Jeong kai ouv. 2010). Emfong, ta epgpu-
Telpata ta omofa éxouv Sextel xnuikr emegepyaoia kai

KarrorrodAou @. kar auv./Kapopoulou F. et al.

second method is based on the biomimetic precipita-
tion of calcium phosphate on titanium surface by im-
mersion in body fluids. However, it is a method whose
results are yet based on preclinical studies (Leeuwen-
burgh et al. 2001, Le Guehennec et al. 2007).

DISCUSSION

The increasing need for successful and fast osseointegra-
tion of dental implants is always imposing the need of
new methods or the combination of them in order to
achieve better results. The majority of treatment meth-
ods supports the necessity of a mechanically treated
rough surface however researche demonstrated that
chemical treatment is also highly effective. Research was
directed to the use of biocompatible materials such as
titanium oxide and bioactive ceramic materials, whilst the
effort to determine the beneficial action of hydroxyap-
atite coating, a method already used in orthopedics with
positive results, is ongoing (Diagram ).

Although all methods serve the same standard of rough-
ness, micro-differences among them are visible in elec-
tron microscope and may lead to different osseointegra-
tion. However, recently new reports make their appear-
ance conceming nano-treatment of the surface; it seems
that the latter offers better bone to implant contact and
faster osseointegration (Wennerberg and Albrektsson,
2009, Jeong et al. 2010). Taking into consideration all the
different methods of treating the external implant surface
we come to the following comparative conclusions: they
are all biocompatible and osteoconductive. The implants
coated with hydroxyapatites present a high bone to im-
pact surface and satisfactory stability. The mechanic in-
terlocking which is achieved by these implants excels of
those of grit-blasted implants (Coelho and Lemons,
2009, Jeong et al. 2010). Moreover mechanically treated
dental implants and especially these which have electro-
chemically improved surfaces with titanium oxides 600-
1000 nm thick, present better biological behavior and
more effective osseointegration (Sul et al. 2002). Specif-
ically, dental implants that have been grit-blasted with 1,5
pm grains have the highest BIC and the better osseoin-
tegration (Wennerberg et al. 2004), and the implants
which have been both blasted and etched with HF pres-
ent significantly greater stability and BIC (Cho and Park,
2003, Ellingsen et al. 2004). Therefore, as it was men-
tioned, dental implants which are treated with titanium
plasma spraying (TPS) present the less bone response in
relation to grit-blasted and acid-etched or double treated
implants (Wenneberg and Albrektsson, 2009). Finally an-
odized implants have the less roughness and therefore
the lower level of osseointegration. It is worth mention-
ing that the majority of the methods which were de-
scribed before are used for creating a nano- treated sur-
face. Anodization, TPS and grit-blasting are methods
which can create a dental surface with nano features.
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HANOTa €xoUuV NAEKTPOXNUIKG EVIOXUHEVEC [e oeidia
Titaviou em@dveleg Tou kaAumtovtal amé ogeidia md-
xoug 600-1000 nm (Sul kar ouv. 2002) mapoucidlouv
KaAUtepn BloAoyikr) CUPTTEPIPOPA Kal TTHIO ETTITUXH O0TE-
0EVOWHATWON. 2UYKEKPIPEVA, TA OOOVTIKG EHPUTEUUATA
TIOU €x0UV appoPoAnBel pe kdkkoug 1,5 pm mapouoid-
Couv ) peyaAUtepn emedveia emaerg pe To 0otd Kal
TNV KaNitepn ooteoevowpdtwon (Wennerberg kai ouv.
2004), kabw¢ Kal Ta ePEUTELPATA TA OTTold EXOUV TIPW-
Ta agpofoinBel kai otn ouvéxeia éxouv adporoinBefl
pe HF mapouaidlouv onpavtikd peyahitepn otaBepd-
TNTa kai emodveia enaeng epeuUTelpatog pe ootd (Cho
kar Park, 2003, Ellingsen kai ouv. 2004). Opwg, éxer dia-
motwOel 6T Ta 0doVIIKE EUPUTEUATA TTOU €XOUV e-
kaotel pe mMAdopa ttaviou (TPS) mapouaidlouv Aiydte-
PN OOTIKA avtdmOKPIon O€ OXEaN HE T adpoToinuéva
Kal Ta agpoBoAnuéva kar kuping am' autd mou eivar oi-
TAG eme€epyacpéva (Wenneberg kar Albrektsson,
2009) kal TéA\oC Ta ePPUTEUPATA TTOU €XOUV TPOTIOTTOI-
nBel pe nAektpoAutikr mabnukomoinan epgaviouy
ANiydtepn adpdtnta Kkai CUVETKG Kal T Hikpdtepou Bab-
pou ooteoevowpdtwon. A&iCel va avagepBel emiong, éu
ol TepIoodTepeg amd ¢ PeBddoug Tou avapépOnkav
TIPONYOUHEVWE XPNOIPOToIoUVIal YId va TTPOGdWOoUV
VAVO-XAPAKINEIOTIKG TNV €MEAVEId TWV EPQUTEUHE-
Twv. H avodiwon, o Yekaopdg pe mAdopa kai n agpo-
BAAnoN eival TEXVIKEG TTOU PmTopoUv va dnpioupyroouy
pIa €MIQAVEIQ EPOUTEUPATOC HE VAVOXAPAKINPIOTIKG,
WOTO00 OPWG TTPAyHATomoloUvIal TOOEC TTOMEG XN
KEG HETABOAEG OTO pEYANUTEPO PEPOG TNG ETIPAVEIS
Tou UNIkoU Tou kaBiotd duokoho va mpoaodiopicouple
1600 Ta apvnuikd 6oo Kai ta Betikd autric Tng pebddou.
Xwpic kapia apeiBoAia to evdiagépov Twv emotUoVwY
yIa TN vavotexvoAoyia eivar peydho kar ouvexwg yivov-
Tal véeq peréteg (Bressan kar ouv. 201 3).
>uvouiCovtag, OAa ta péxpl Twpa epeuvnukd dedopéva
KQTaArlyoU e OTO CUPTMEPACHA GTI Td EPQUTEUPATA TTOU
TIPWTa €xouv dexBel pnxavikr emeEepyaoia (appoBoi
A/kar adportioinon) Kal ev ouvexeia €xouv Kal Xnpikd
Tpomomoindei pe 16vta eBopiou apousidfouy TV Mo
QTTOTEAEOATIKY) OOTEOEVOWUATWON KAl IOXUPGTEQN OXE-
on petaty epgutelpatog-ootol (Berglundh kar ouv.
2008). Ta odovtikd epguteUpata autoy Tou Tturou Ta-
pouoidlouv kataMnAdTepeg ouvBriKkeg yia va poaxBel
N OOTEOEVOWNUATWON O€ OUYKPION HE Ta 0OOVTIKG EHQU-
Telpata amo TTtdvio TTou €xouv Ty idia fj kal PeyaAltepn
adpdtnta ald dev éxouv emkahugBel pe 1dvta eBopiou
(Isa kar ouv. 2006).
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However, there are so many chemical changes at the
material surface so it is difficult to determine both the
pros and cons of this method. Undoubtedly, the interest
of scientists for nanotechnology is great and new research
projects are always in process (Bressan et al. 201 3).
Summing up, all the update results come to the conclu-
sion that the implants which are firstly mechanically
treated (grit-blasting, acid-etching) and later chemically
treated with fluoride ions present the most effective os-
seointegration and the mightier BIC (Berglundh et al.
2008). This type of dental implants presents the most
appropriate circumstances to promote osseointegration
in comparison with the titanium dental implants which
have the same or bigger roughness but they are not
coated with fluoride ions (Isa et al. 2006).
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Complications associated with inferior alveolar nerve
repositioning for dental implant placement: a systematic
review

B. M. Vetromilla, L. B. Moura, C. L. Sonego, M. A. Torriani,
O. L. Chagas Jr

EmmAokég amd v petatémon tou Kdtw gatviakoy veu-
pou yia TV TormoBEtnon 0doVTIKWV EPQUTEUPETWY: pia
CUCTNMATIKY avaokdTmnon

Tic dUo teleutaieg Oexactieg, ) tomoBétnon odovukwy
EPQUTEUPATWY efval TTOAU SnPOMIAAG YId TNV AVTIJETATI-
0on NG VwdATNTAg TNG KATw yvdabou. 2 & TEPITTINOEIG KATd
TG OTTOleG UTTPXEl QVETIAPKEId 0TO UPOG TOU 00TOU TNG
KdTw yvdbou, ol EMAOYEG TIoU UTIAPXOUY eival OXETIKA -
YEG. 2UYKEKPIYEVA, prmopouv va xpnoigoroinfoly ta
KOVIA epQUTEUNATA, OOTIKG POOXeUpa yia TV avgnon
Tou UPoug NG yvabou Kai n Petatomon tou Katw @at-
viakou veupou (KON). H petatdmon pmopel va yiver pe
NV Xprion piag ano Ti§ e&rg SUo texvikég. H mown ago-
pd otnv mAdyia petatdmon tou KON petd and v aved-
pEON KAl TIAPACKEUN TOU, TNV HETATTOor Tou TTapeiakd
Kal tnv eAelBepn emagr] Tou e 1a 0dovTiKa egeUTEUPa-
1q, petd amnd v tomobétnon toug. H deltepn agpopd
otV petatdmon tou KON petd and ooteotopia mou me-
pIAapPdvel kal To yevelakd TPAKd, apou TIPONYOUHEVKG
yiver diatopr Tou TopikoU veupou, pe petdBeon tou KON
padi pe o ootolv og oxeTkd Mo orioBia B¢on. >komdg
NG HEAETNG QUTAG f{Tav va anavirjoel OTo EPWTNHA TIOIEG
efval ol EMTTAOKEG TTOU TIPOKUTTTOUV aro TNV XeIPOUPYIKH
petatdémon tou KON.

H peAétn oupmepiéhafe A TIG YWWOTEG €ykupeg Bdoelg
BIBANoypagikav Sedopévwy, He TNV XPHAON TWV OXETIKWY
AEewv KAeidiwv avalitnong péxpr v 19n Maptiou
2013 kar mpoékuav ouvohikd | 16 dpBpa. Amé autd, ta
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30 dpBpa emAéxBnKav TeNikd wG dUECT OXETIKA PE TOV
okomo NG peAétne. EE dpbpa eEaipébnkav, kabwg dev
TAnpoUoav Ta Bacikd KpItpIa TG HEAETNG Kal €10l TEN-
K4, 24 dpBpa amotérecav To UNKS PJEAETNG TNG avaoKko-
TINoNG NG peAétng. Amd autd ta dpbpa, ta |0 apopou-
0QV O€ QVaPOPEG TIEPITTIWONG N 0eIPdG TIEPITITOOEWY, TA
7 Og TIPOOTTUIKEG HEAETEG KAl TA 3 O AVAOPOMIKEC.

Tnv texvikr] pe tv TAdyia petatomon tou KON avépe-
pav ta 7 dpBpa, TV Texvikr NG petatdmong petd amod
ooteotopia 15 dpbpa, eva 2 dpBpa kal TG SUo TEXVIKEG.
>e 4 dpbpa avagepdtav n xprjon melotdpou, oe 10 n
xprion epelwy ootoy, evw o |0 Sev avépepav to €i0og
TOU £PYAAEIOU TTOU XPNOIHOTIOINBNKE YIa TIG OOTIKEG TIa-
paokeugs. 2 4 dpbpa avagépbnke n xprion amoppo-
QroIpWV HepPpavay, evd oe |6 n xprion ootikou po-
oxeluatog.

2 UVONKG ol gpyacieg Tou TiepleAi@Bnoav otnv peAétn,
apopouoav |25 acbeveig mou umoPAOnKkav oe TMAdyia
petatémon tou KON. Ané autoig or 123 umoAOnkav
oe a&loAdynon NG veupoloyikrg katdotaong tou KON
peteyxeipnuikd. Apxikd ol |18 (95,9%) mapouciacav
urtaioBnoia tou KON, aMd oto téAog TG peteyxeipnt-
KAG TIapakoAoubnong pévo ol 4 (3,4%) eppdvioav Hovi-
pn unaioBnoia. Avtiotoixa, 150 aoBeveiq uroPArBnkav
oe petatdmon tou KON petd and ooteotopia. Amé au-
T0UG oI 146 urofABnkav oe agloAdynon TG veupoAo-
yIKrG katdotaong Tou KON peteyxeipnukd. Apxikd ol 86
(58,9%) mapouciacav umnaioBnoia tou KON, evey oto té-
AOG TG peteyxelpnTikG TapakoAouBnong ol 19 (22,1%)
ep@davioav péviun umaiobnoia. Amd TG HeAETeG TTOU avé-
eepav TNV Unapén poéviung umaiobnoiag tou KON, to
|'1% (oe | amd 9) xpnoipomolriBnke melotdpod.

H kivnromoinon twv velpwv amartel akpifeia, epmeipia,
YVOON TNG avatoiag Kai Ty IKavatnta apéppaong oe
Tepfmwon mbavav emmlokwyv. Ta teAeutaia xpdvia n
petatdmon tou KON xpnoryomoleftal eupéwg wg evai-
AQKTIKA PEBOSOG QUTWV TWV KOVIWV EPPUIEUNATWY KAl
TWV OOTIKWV HOOXEUPATWY, Yid TNV Torobétnon odovt-
KOV eppuTEUPdTwy ot omioBieg B€oelg TG Kdtw yvdbou
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otav dev undpxel Ikavoroitikd Uog ootou. H pébodog
¢ petatdmong tou KON, mapoucidlel to mheovektnua
ou propsl va yivel otnv 1d1a xeipoupyikr emépBaon e
TNV ToToBETNoN TwWV 0SOVTIKWY EHPUTEUHATWY, XWPIG va
amnareftal N Xprjon 0oTKWV HOOXEUPATwY amd dAn 86-
Tpia B¢on. Emiong éti ta odovtikd epgutelpata pmopoulv
va éxouv otpIgn amd duo oupmayeic erolols katd v
TomoBétnon toug, au€dvovtag €101 TV TPWTOYEVH OTa-
Bepdtnra touc. Ta epgutelpata mou tomobetouvtal e
Tautoxpovn petatdmon tou KON, mapousidlouy Pikpd-
TePO KIVOUVO OOTIKAG ATMWAEIAG OE OXEOT [E Ta KovTd ep-
outelpata, étav tomobetnBolv o KAvIKG SpoIEC TTEPI-
TMWoelC. TéAog, Ta epoutelpata mou tomobetolvtal oe
Kdtw yvéBoug petd v petatdmon tou KON, mapouaid-
Couv peyahiTepn QVIOXT| OE IOXUPEG PACNTKEG TECEIG,
BonBwvtag ol oto va emteuxBolv TTOAU KAAG amoTeAé-
olata oTg TENKEG TIPOOBETIKEG aOKATAoTdTEIC.
Qotéo0 UMdpxouv AoEAANC KAl PEIOVEKTAPATA TNG He-
B650u autric. H avatopia g meploxrig aMdlel opiotikd
kal mapoucidletal pia mapodiky eEacBévnon g avto-
xAG TG kdtw yvdbou. ‘Etor au€dvetar oxetikd n mbavoé-
TNTa ePEAvVIonG Katdypatog G KAtw yvabou. Puoikd to
ONPAVTIKATEPO pEIOVEKTNUA TG HEBSGOOU TTapapével n
eppdvion diatapaxrig tng aiobnukdtnrac Tou KON. H
diatapaxr| autr} priopel va idpel v poper unaiobnoiag,
napaioBbnoiag kai urepaiobnoiag. Qotdoo Mmool acOe-
velg Tou epedvioav aioBnuikr diatapaxr| TG Aertoupyiag
tou KON, avépepav &t autr| dev emnpéace onpavukd
TV moidtnta CwrG TOUG, Og OUYKPION HE TA TIAEOVEKTH-
pata mou amokdpioav amd TNV JETatomon Tou VeUpou
kal Ba v emavardppavav.

H ooteoevowpdtwon Twv 0dovIKWY ePQUTEUHATWY HETE
and TV €Qappoyr NG TEXVIKAG autig @tdvel oe TTooo-
ot6 10 93,8 wq kai 100%. H xprion amoppo@roidwy Hep-
Bpaviv Petall velpou kal eJeUTeUPdTwY dev éxel Eexa-
Bapiotel av mpooépel kamolo TAeovéktnpa. H xprion
Tou MeCotdHoU WG EpYaAeio yia tnv dlevépyeld Twv 0oTe-
OTOHIOV, QaiveTal OTI eAdTIWVel Tov KIVOUVO glOdviong
BAAPNC ato veupo.

H éMeipn tuxaiomoinuévay HEAETWY OXETIKA HE TNV Je-
tatémon tou KON yia tnv tomofétnon odoviikwy epeu-
Teupdtwy, dev EMTPEMEl TNV Ao@alr] agloAdynon Tou av
kal éte mpemel N PEB0SOG va eMAEyETal yia TNV aToka-
Tdotaon TG atpowikAg Katw yvdbou. Amartouvial Tepio-
O00TEPEG KAIVIKEG HEAETEG OXETIKG Pe To B€ua, av kai n
S1eBVAG Tdon efval umép TG xperiong NG peBddou, KaBwg
and v diabéoiun Pihoypagia eaivetar éu or diatapa-
XEG TNG AI0ONTKATNTAG TTOU TTPOKUTTTOUY amnd TNV HeTd-
témon tou KON, yivovtal kahd avektég amd toug aobe-
VEIG oToug omoloug eppaviotnkav.

Emhoyéc ané v PiBAioypacpia/Literature selection

Br | Oral Maxillofac Surg (2014), doi.org/10.1016/j.bjoms.
2014.05.006. Epub ahead of print

Influence of type of helmet on facial trauma in motorcycle
accidents

M. A. Cini, B. Grassi Prado, P. de Fragas Hinnig, W. Y.
Fukushima, F. Adami

H enidpaon tou timou tou kpdvoug ota Tpalpata Tou
TIPOCWITOU AT ATUXAHATA PE HOTOOIKAETA

Ta tpadpata Tou MPOCWTTOU, TV KATAyHdTwV TOU OTTAC-
XVIKOU Kpaviou oupmepIAapBavopévwy, Exouv 6oBapéqg
EMMWOoEIG otnv dlaxeipion Twv aoBeviv pe TOAManAd
Tpavpata. H epappoyr twv vopwy mou empdlouy v
xprion {wvng aopaleiag otoug 0dnyols aUTOKIVATWY
Kal kpdvoug otoug odnyoug SikUkAhwv, €xel eyan eri-
TIWON OTNV OUXVATNTA TPAUPATWY TOU TTPOCWTTOU, EAAT-
TWVOVTAG ONPAVTIKA TV ouxvAOTNTa ePeA@viong Toug. Ta
TPAUPATA TOU TTPOOWTIOU EXOUV SUCTUXWG ONHAVTIKEG
enidpaon otnv AertoupyikdtnTa aAd kai ta ouvaiodr-
pata tou acBevouc. Tautdxpova dnpioupyolv onuav-
TIK] OIKOVOIKY €mBdpuvan otov TpoUmoloyIoud Tou
Kpdtoug yia emepBdoeig kar voorAia. To mpoowtikd
Tpaupa avtmpoowrelel 10 7,4 wg 8,7% twv artivy mou
odnyoUlv Toug aoBevelc ota TUAPATa EMEYOVIWV TIEPI-
OTATIKWY TWV VOOOKOWEelwv. To mpdowto eival eudhwto
Kal n mMpootacia Tou pelwpévn and ta avolktoy TUmou
Kpdvn kai €10l pmopel va egnynBei n ouxvry epgdvion
TPAUPdTWY OTNV TIEPIOXT] auTr| Kal pAAIoTa peydAng oo-
Bapdtntac.

Ta tpadpata g kepahig avumpoowretouy to 50% e-
pifou Twv BavatnEopwV TPAUPATWY KAl N AVTHETDTION
TOUG amaitel TV ouvepyaoia oM@V 1aTpIKWV 18IKOTH-
TWV KAl OUYKEKPIPEVA TNG 0@BaAoAoyiag, TG YEVIKIG
XEIPOUPYIKAG, TNG OTOPATIKAG Kal YaBompoowTikAG Xel-
POoUPYIKAG, TNG TAQOTIKAG XEIPOUPYIKIG Kal TNG VEUPO-
xelpoupyIknG. O apiBuds twv Tpaupatiov Adyw eumio-
Kr\G o€ Tpoxaio atixnpa, eivar yevikd peyalitepog amd
QuTdV TTOU TPAUHATICOVTAl Ot KTOG SPOPOU aTuxrjpata.
Ol peléteg OxeTKd e TV Xprjon Tou KPAvoug ETTIKEV-
Tpwvovtal kKupiwg oe dUo {ntjuata. Tnv anoteAeopuatl-
KOTNTA TWV VOPWY OXETKA e TNV Xprjon Tou Kpdvoug
Kal TnV TIPooTacia mou autd POo@EPE! amod TG eyKEPa-
NikéG BAGPeG kal Tov Bdvato amd autéc. Afya mpdypata
WOToo0 eival yWwotd oxetkd de TV Tpootacia mou
TIPOOQEPEI TTO TIPACWTIO 1) XPrjoN TOU KPAVOUG. 2KOTTAG
auTAG NG HEAETNG Atav va a&loloyrjoel TV oxEon Tou
TUTou Tou KPAdvoug Kal Tou €i6oug Tou Tealuatog Tou
TIPOOWTIOU TIOU TIapatneEital.

2TV peAETn oupmepINieOnkav 157 acBeveig mou mpo-
oANBav oto TPrpa emelydviwy Tepiotatikwv Tou Nooo-
Kopeiou Tou Sao Paulo tng BpaQihiag oto Sidotnpa pe-
1agy lavouapiou kar AexepPpiou tou 201 |, pe tpadpata
TOU TIPOOWTTOU HETd and atixnua pe potooikiéra. ‘Oool
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EmAoyéc ané v PiBAioypacia/Literature selection

aoBeveic epedviCav tpalpata oe dMa pépn Tou owpa-
T0G N katéAngav, eEaipébnkav tng perétne. O1 mapdpe-
Tpol TTou kataypdenkav kar aglohoyrOnkav Atav n nA-
Kia, To eUAo, N akpIBAC avaToWIKr TIEPIOXT] TOU TIPOOW-
TIoU TToU é@epE To Tpaulua, n Bepareia mou anartrdnke
(ouvtnENTIKY N XeIPOUPYIKY) KAl O TUTIOG TOU KPAvoug
TIoU @opoUce 0 acBevig TNV OTIyUr TTOU TPAUHATIOTNKE
OTO TPOXAIo at¥xnua pe TNV JOTOOIKAETA. Ta Kpdvn TIou
@opouoav ol aoBeveig katd v odrynon TG HoTooI-
KAétag xwpiotnkav oe dUo tUmoug. Autd mou kdAuttav
0AOKANPO To TPdowto (kKAelotd) Kal autd mou denvav
€va PEPOG TOU TIPOOWTTOU akAAuTTto (avolktd). 2tov TU-
IO TWV QVOIKTWY OUWPTIEPIA@BNKav Kal ta kpdvn Ta
oroia éxouv dpBpwon e tnv omoia and kAeiotoU Timou
peTatpémnovtal ae avolktou, tav o 0dnyd¢ avaonKwael
évav Kivntod pikpd ualotivaka mpootaoiacg. Na v ota-
Tiotkr| avdAuon xpnoiporoifnkav ol pébodol X2 kai
Fisher exact test.

O1 aoBeveic Tou cuvoAikd epgdviCav Tpalpdtd MPOoW-
mou oto didotnua autd Atav |628. Amd autoulg or 157
eixav tpaupatioBel oe atixnua pe potooikiéta. Or 75
aoBeveic popoloav kheiotoU TUmou kpdvog (48%), ol
34 avoiktoU (22%), evw o1 48 (319%) dev popoloav ka-
BNou. O1 duo mpwteg opddeg oupmepIAipBnkav otnv
peAétn autr, evad n Tpftn e€aipébnke. H péon nAikia twv
TpauPaTIWV Atav Ta 26 £, Je Toug avOpeg va utepé-
xouv apiBunuikd kai pdhiota oe mocootd 91% (143 dv-
Spec kai 14 yuvaikeq).

O emmoAaopdg Twv enepfdoewy otoug aoBeveig mou
xpnoiporololoav avolktoU TUmou Kpdvog ftav SImAd-
olo¢ amd autwv Tou Xpnalporolodoav kKAeiotoU Ttumou
kpdvoug (p=0,013). Tautdxpova o Adyog twv mbavo-
TTWV YIa XEIPOUPYIKY) EMEPBacn ATav oTatiotika onuav-
TKSC yia Tou aoBeveic TTou popouoav avolktou TUTTou
kpdvog (p=0,015). Aev mapatnperifnke otatioTKA 10XU-
pr] CUOXETION TOU TUTTOU TOU KPdvoug Kal TG avatopl-
KrC TTEPIOXAG TOU TTPOCWTIOU TIOU TPAUKATIoONKe. 2uy-
KEKPIPEVA, TA 0N TwV TPAUPATIOHWY OTNV TTEPIOXH TOU
TIPOCWTTOU TToU TIapatnErBnkav kar aglohoyrBnkav ota-
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TotKd rfrav: HoAweg tou mpoowmou (p=0,09) kai ka-
Tdypata tou (uywpatkou oupmiéypartog (p=0,20), twv
pIvVIKav ootwv (p=0,86), NG kdtw yvé&Bou (p=0,09), Tou
o@Bahpikoy kdyxou (p=0,76), NG dvw yvdBou (p=0,37)
kal Téhog didgopa odovroparvikd katdypata (p=0,59).
H BeopoBétnon vopwv pe auotnpdtepeg TTOIVES Vid
ToUG 08NyoUG HOTOOIKAETAG TIoU Sev popouv KpAvog,
€XEl WG AMTOTEAEOPA TNV aU&Non TG CUHHOPEWONG TWV
odnywv. Autd éxel wg ouvakdrouBo amotéheopa v
ONHAvVTKr) EATIWON TWV TPAUPATWY TNG KEPAAAG Kal TV
eNdttwon akohoUBwcg Twv Bavdtwy and ta tpalpata au-
14 og Mooootd and kupaivetar and 37% (peAétn amd to
Maryland, USA) wg kar 44% (pehétn and tnv Taiwan).
O didpopec peréteg deixvouv Ot Ta kAelotoU TUmou
Kodvn Tpootatelouy amné ta coPapd Tpalpudtd TG Ke-
@aNAG, evw Ta avoiktou TUTou TPOaTatedouy TePITou
katd 50% Aiydtepo. Tautdxpova n pn xprion Kpdvoug
odnyel otov Tetpaniaciacud g mbavdtntag yia oo-
Bapd Tpalpa g KEPAAg O TPOXAIa QTUXAKATA HE HO-
TOOIKAETA.

2Tnv apouoa PeAEtn dev BpEBnke oTaTIOTIKY OUOXETION
peta&u tou TUmou Tou Kpdvoug Kai Tou €idouc Tou Tpau-
patog tou mpoowrou. Qotdoo Bpébnke otatiotikd on-
pavuik) ouoxEtion PeTa&y Tou TUTTou Tou Kpdvoug TTou
xpnolyoroleital kar tng mbavdtntag va umoPAnBel o
aoBevriq oe xelpoupyikr eméppacn. KaBwg otnv diebvr
BiBNoypagia Sev UTAEXOUV APKETEC PHEAETEC TTOU VA OU-
oxetiCouv 1o €idog NG Beparmeiag pe Tov Timo tou Kpd-
voug, dev pmopel va amodeixBel n oxéon Tou TUTTou Tou
Kodvoug Kal Tou €i6oug Tou Tpaludtog ToU TPOCWITOU.
‘Opwg 1o yeyovdg dti Ta Tpalpata Tou POoWITOU OE
08nyoUg HOTOCIKAETAG TTOU XPNaIoTIoloUV avolktoU TU-
TIoU KPAvOG, amartolv TeAikd o emBetikr) Oepameutikr
QVTIPETWION OTWE eival n xelpoupyikr emépBacn, odn-
yel otnv avdykn yia mepetaipw Sigpelivnon TG XProng
avolktoU TUTou Kpdvoug Kal TIG EMTTIWOEIS TNG.

EmpéAeia-anddoon: BaoiAng Metoivng
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Avakoivwoeig/Announcements

To Zuvedpiakd Kévtpo «Aaicy»

28° MNaveAAjvio Tuvédpio LTOUATIKAG
kai N'vaBompoowmkrig Xeipoupyikig

AGOHNA, 28-30 NOEMBPIOY 2014

Me 1&iaftepn xapd oag minpogopolpe ét to 280 a-
vEMAVIO 2uvEdpio XTopatikrg kal [vaBompoowmikrg
Xelpoupyikig, Oa die€axBel ouig 28-30 NoepBpiou 2014
otnv ABrva, oto >uvedpiakd Kévtpo «Adaigy oto Ma-
pouoail.

H Bepatoloyia g Kopupaiag eTrolag eMatnPOVIKAG
exdrilwong tng EMnvikig Etaipeiag Ztopatikig kai [va-
Borpoowikrg Xeipoupyikig Ba mepihapfdver Gho 1o
@dopa g Xelpoupylkng Ztépatog, [vabwy, INpoow-
mou Kkai Tpaxrjhou. 18iaftepn Paputnta Ba Sobel ota O¢-
pata exkeiva mou drrovtal TG 18IKGTTAg aAd ama-
oxohoUv Kal Toug 1aTPoUg Kal odovudtpoug dMwv
OpOPWV EIBIKOTATWY, OTIWG TO TPAUNA TNG OTOATOYVA-
BompoowTTIKAg XwPEag, n eAdxiota enepBatiki otouat-
Kr] Kal yvaBorpoowITIKY XEIPOUPYIKY, O KAPKIVOG Kal
N XEIPOUPYIKr) oyKoAoyia TnNG Ke@aArg Kal Tpaxiiou,
n Xelpoupyikr kar maBoloyia Twv olehoydvwy adévwy,

n maboloyia oTOPATOg, N 0SOVIOPATVIAKH XEIPOUPYIKI
Kal 1 XEIPOUPYIKY otéUatog, n emavopbwtikr kar aiobn-
TIKF] XEIPOUPYIKY TIPOOWITOU, N XEIPOUPYIKY Kal Tiabo-
Aoyia tng kpotapoyvabikrg didpBpwong, n opboyva-
Bikr| XelpoUPYIKH, N CTOPATIKY KAl YWaBoTpooWwTTIKY €l-
@UTEUPatoloyia, N TIPOTIPOCOETIKY XEIPOUPYIKH, O OXI-
OTiEC KA.

Me Kevtpikr 16€a «2topatikdg kai Nvabompoowtikdg
Xelpoupyda: Mia diadpaotik oxéony, To 280 lMNaveh-
Mvio >uvédplo 2topatikig kar ['vabompoowrikig Xel-
POUPYIKNG, @IN0SOEEl va amoteréoel pia Kapmr otnv
0Aoéva Kkal epIoodTePO SuvVapIKd eEENCOGEVN EIOIKO-
TNTa NG 2topatikrig kai N'vaBompoowrikrg Xeipoupyi-
KNG, XTiCovtag véeg aMd kal OTEPEEG YEPUEEG HE OAeG
TG Spopeg edikdtTeg g Odovuatpikrg kar latpikrg
Emotriung, otoxelovtag otnv Siaxpovikr| Mmmokpdtela
pron «em weeheia KAPVOVTWV».
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Obnyieg yia toug ouyypageic/Guide for Authors

Odnyigg yia Toug ouyypagpeig

To mepiodikéd akoloubel Tig unodei&eig tng AieBvolg Emtporic twv Exdotwv la-
ToIkwv [Mepiodikwv (BM) 302: 338-341, 191).

H éxdoon tou Mepiodikoy eivar diyhwoon, EMnvikr kar AyyAikr. Tnv petdgpaon
TWV EMOTNPOVIKQOY €0YAoIOV ota AyyAikd i EMnvikd avalapBdvel n 2uviakuki
Opdda tou [Nepiodikol evw eival euTPOODEKTEG KAl Ol HETAPPATUEVES EQYAOIEG.
To mepiodikd Séxetal MpwTdTUTIEG PYATie TTOU apopouy BEpata Kupiwg 2To-
patikrg kai M'vaborpoowikig XeipoupyikAG, aMd Kal CUVaQwV YWWwOTIKWV av-
KeIPEVwV OMwG 2Ttopatohoyiag, Alayvwotikiig kal Aktivoroyiag, AvaioBnoiohoyiag
kal Epguteupatoroyiag.

O1 akdhouBol TUTIOI EMOTNHOVIKWY PYAcIV yivovtal OeKTEG, apou TrponynOei
Kkpion Toug amd v Emotnuovik Opdda tou mepiodikoy:

A) BiBhoypagikég Avaokorroeig ouvoAikig éktaong péxpr 20 daxktuhoypapn-
péveg oeNideg,

B) Epeuvnukég Epyaoieg, KAVIKEG kal pyaotnplakeg, péxpr |0 oehideg

I Evdiapépouoeg [Mepimaoeiq KaAd TEKPNPIWPEVES, PEXPI 4 OUVOAIKG OENBEC,
Anpooiglovtal miong emotoAég Tmpog Tov Aieubuvtr) 2Uvtagng, kabwg kar oN-
YONOYEG £pYaOieG- TPOTACEIS yia TN otiAN «[lpaktikég AUOEIG Kal TexVIKER.
O epyaaieg mou umoPdMovtal 8& Ba mpérmel va €xouv Snpoaieubei oute va
Bpiokovtal und Kkpion yia dnuoacigucn oe dAa mepiodikd, evw o AieuBuvtrig
> Ovtaéng iatnpel dAa ta dikaiwpata (copyright) Twv £pyaciy ou €yivav SeKTéG
Kkai mpokertal va dnpooieubolv oto mePIodIKO.

Mpog tov AiguBuvtr} Z0vtagng amootéMetal GAo To UAIKS TG epyaciag oe nhe-
Krpovik Hop@r He e-mail (to Keievo Ba Tpémel va eivar daktuhoypapnuévo e
8IM\6 didotnua) oe apxeio Microsoft Word.

[Mio ouykekpipéva yia k&Be epyacia unofdMovtal ta akdrouba pépn mou apxi-
Couv oe Eexwplotr) oghida

- EmotoAr uroPoArg epyaoiag otov AieuBuvtr) Z0vtagng

- Zehibec tithou

- [Mepiinun kar AEEeig - kheidid

- Kupiwg kefpevo

- BiBNoypagpia

- Mivakeg - Eikdveg - Aeldvieg pwtoypapiwv

- BeBaiwon amodoxrig dnuooieuong tg epyaociag amnd GAoUG Toug OuyyPaPeig
- O1 oehideg tithou mepiéxouv ota ENnvika kar AyyAika:

a) Mia ogAida pe tov Titho Tou dpBpou pdvo (yia Toug KPITEG)

B) Mia oehiba pe dAeg TIG TANPOPOpPIES Yia TV £pyacia: Tov TITAo, TO OVONATEN®-
VUHO Kal TOUG EMOTNHOVIKOUG TITAOUG TWV OUYYPAPEWY, TO KEVTPO arm’ OTiou TIpo-
€oxetal n epyacia kar tov Aieubuvtr tou, Ta otoixeia (Gvopa, diedBuvar), TAépwvo,
fax kar e-mail) Tou ouyypagéa mou eivar urelBuvog yia v aMnAoypaepia. Avapé-
pOVIal TTIONG TUXAV TINYEG XPNUATodATNoNG TG €0YACIAg Kal EUXAPIOTIEC.

H Mepidnyn kai o1 Aé&eig — kAeidid ota EMnvika kar AyyAika mepiéxouy:

> Ovtopn mapouoiaon g epyaoiag (péxpr 200 Aégeig). 2t BiBAoypagikég Ava-
OKOTIAOEIG N TTEPIANYIN QVAPEPEI £V OUVTOWIA TO TIEPIEXOPEVO TNG AVAOKATINONG.
>1¢ Epeuvnuikég Epyaoieg n mepidnyin eivar Sopnpévn, pe eioaywyri, okomo, UNIKS,
uEBodo, anoteéopata kar oupnepdopata. 2ug Evdiapépouoeg Mepimwoeig n
TiepiANyNn epIAapBavel pikpr eloaywyr Kai Tieplypa®n TG MepwonG. 210 TEAOG
NG MepAngng avaypdgovtar or AEEEIG - KAeIBIA.

To kupiwg Keipevo avdloya pe to Timo Tng epyaaciag mepiéxel ta akdAouba:
A) BiBhioypagikég Avaokorroeig: n epyacia xwpidetal oe kepdhaia pe avtiotol-
X0UG Tithoug avdhoya pe to Bépa kar katd Ty Kpion twy ouyypapéwy. H epyaoia
ohokAnpwvetar pe ta oupmepdopata.

B) Epeuvnuég Epyaoieg: n epyacia mepirapPdvel eicaywyr|, okomo, UANIKS kal pé-
Bodo, anoteréopata, oulrtnon kai cupnepdouata.

I Evbiagépouoeg lNMepmmaoeig: n epyacia mepihapPdvel eioaywyr], Tepiypagr
NG TEPITWong kai oulfjtnon - cupmepdopata.

Aev npémel va avagépovtal oTo Keipevo MANPoQopieg yia Ty MPoEAeucn g
£pYaoiag, MPOKEINEVOU va AMOCTEANETAI OTOUG KPITEG AVWVUA.

O1 BIBANIoypagikég Tapamoptég oto Keievo yivovtar pe Ty mijpn avapopd twv
ovopdtwy étav mpodkertal yia évav fj SUo ouyypageic pévo, akohouBoupeva amd
10 €106 dnpooieuong tng avtiotoixng epyaciag oe mapévBeon), mx. (Pogrel, 2003
ri Taylor kai Smith, 1995). ‘Otav or cuyypageig eival mepioodtepol and duo téte
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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:
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that have been accepted for publication in the Journal.
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crosoft Word document.
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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 MPWTog akohouBoupevog amd TG AEEEIG «kal OUV.» Kal TV
avtiotoixn xpovoloyia, mx. (Taylor kai ouv. 1995).

Edv 0 610G ouyypapéag avapépetal oe SIAPOPETIKEG EPYATiEG [e TOV 610 Xpdvo
dnpooieuong tdte petd n xpovoloyia mpootiBetal To ypdupa a, B, y KA. Tx.
(Taylor 1995a, 19958). H i61a Siadikaoia akohoubeftar kar katd tn diapdpewon
NG Aotag g PiPhoypasiac.

O1 BiPhoypagikég mapamopmég EMnvikav ovopdtwy and eMnvikd mepiodikd
avagépovtal ota AyyAikd, v ol mapamopmég and EMnvikd ouyypdppata ota
EMnvikd.

‘Orav oto «eipevo yiverar avagopd MOM®Y OUVEXOHEVWY TIAPATIONTIWY, AUTEG
napatiBevial e xpovoloyikr oeipd, mx. (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 cuyypageig TTou avagépovtal oto kelpievo mepidappdvovar otn BiAo-
ypaeia kar avtiotpogpa. H avapopd yivetar pe aApaPnukr tagivéunon kar ako-
AouBei tov &rig Tumo: Taylor JP, Morgan PH, Smith TY: Oral focal mucinosis. Science
189:503-506, 1998

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

O1 avagopég oe EMnvikd miepiodikd, yivovtai ata AyyAikd, dmwg avaypdgovial
otnv AyyAikr oghida tou mepiodikou: Tx.: Nicomidis CG, Papadopoulos LK: Acan-
thosis. Hellenic Arch Oral Maxillofac Surg 12: 234-245, 2010

O1 avagpopéc o EMnvikd ouyypdppata yivovear ota EMnvikd, dtav Sev unidpxel
Tautétnta tou BiPAiou ota AyyAikd kal CUCCWUATOVOVTAl OTNV Udpxouod aA-
papnuikr) AyyAikA BiBNoypaepia: mx.: [Namadomoulog MN: Xeipoupyikr. latpikég
ekddaoeig 2008, oeh. 345-346

O Mivakeg

Avagépovtal dAol oTo Keildevo kal eival SaktuAoypagpnuévol otnv Tivakoypdagia
Twv poypappdtwy Word rj Excel. O tithog toug daktuloypagpeital mdvw and
Tov TTivaka, eve emegnyroeig mapatiPevial kdtw amod tov mivaka.

O1 Eikdveg

O1 putoypagieg, ta oxrjpata, ta diaypdppata kai Td 10Toypdupata avagépoveal
OTO KefJevo wg eIkdveg kal apilBpolvar eviaia. Or éyXpwHEG EIKGVEG EKTUTTI®-
vovtal xwpig empdpuvon tou cuyypagéa. OAa ta avwtépw katatiBevial oe
nAektpovikr poper. Or Yneiakég aneikovrioeig Ba mpérel va éxouv avdhuon Tou-
Adxiotov 300 dpi kar didotaon piag mheupdg TouAdxiotov 7 cm. H amoBrikeuon
va eival og popen JPG.

Xprion 116n dnpocigupévou pwtoypagikoly UAikou emBdletal va emonpai-
VETaI Je oaQr avagopd tng myrg mpoéleucong otn Aeddvta, kal Oxi pe Seiktn,
ev® mapdAnAa Ba mpémel va undpxel n oxeTiki éyypagn adeia.

O1 Aeldvteg Twv eIkOvwy

‘Oleg ol eikdveg ouvodetovtar amd AeCAVTeG TTOU TIEPIEXOUV TIG ATIAPAiTTES EMe-
Enyroeic. O1 AeCdveg ypdpovtar pe Tov avgovia apifud toug oe Eexwplotr| oe-
Nida.

YroBoAr epyaciov pévo nAektpovikd
oto e-mail: archives@haoms.org

Obnyieg yia toug auyypageic/Guide for Authors

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 1995a, 1995b).
The same letters should also be mentioned in the reference list.

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

References

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

Tables

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

lllustrations

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

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

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

Paper submission electronically only
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Axivien NpooBeniki lauAou Tap€@n, opdupou kabnyme AN

Aertoupyia kai aioBnuiki
OTIC [IETOAAOKEPOYIIKEC
K1 OAOKEPJIIKEC
anoKataotdoeIC

o KhivikéC dindikaoiec
* LUVEPYOOiD 1€ TO OOOVIOTEXVIKG EPYOOTAIO

ynin

Maohou Fapé@n Qponpou KabBn

o
NpooBETIKi

936 Lelioes,

1.600 éyxpwpies EIKOVES

Ltnv kaBnpepivi KMvikn npdén o 0dovTiaTpos,
avTipeTwnizovras évav acBevi nou xpeidzeral
npocBeTIKA anokatdoTaon, npénel agevos va
«@VIXVEUGED TIS NPAYHATIKES TOU AVAYKES Kal
aQeTéPOU Va UAONOINGEI pia NPOCBETIKA
anokaraoTacn nou va avranokpiveTal oTis
oUyxpoves anairiogls Asitoupyias, aioBnTikAs Kai

pakpds npoyvwons.

Eivaryeyovds nws ta tepdatia dhpata tns odovriarpl-
Knis TIs TEheuTaies dekaeTies —1000 070 NEdio TS £peu-
vas 000 Kal aTo Nedio Tns Texvohoyias— Npoogépouy
éva nhriBos EvaAAaKTIK®MV ENNOY @Y.

KdBe enihoyr nou evrdooeral o kdnolo oxédio Bepa-
neias divel and povn tns Gpiotn Bewpntiki Adon.
Qordoo, Baoikn npoindBeon enituxias, ektdsand v
ENIOTNPOVIKA TEKPNpIcpévn emhoyi, ival n ektéheon
TV KNIVIKQV Kal EpyacTnpiakav diadikaoicy Je Kd-
B avaykaia Aentopépeia, nou o p1a epapuoopévn
enioTApn npotinoBérel 1dlaitepes yvwoels, auatnpn
TpPNoN Twv npwtokGMwv epyacias kai avantutn
debiotitay.

Houyypagn autod Tou BiBhiou eixe évav nohd ouyke-
Kpipévo o1oxo: Na npoapépel aTov yevikd odovTiatpo
éva BonBnpa yia kdbe oTddio epyacias Tns KAIVIKRAS
npdkns, To onoio Ba deixvel Brpa npos Brpa kale Te-

XVIKI AENTOEPEID TNS KATAOKEUNS,

Mapdhnha, akohouBavras nioTd v evakhayn Twv
KMVIKGV Kai epyacTnplakav otadiwy dnws autd -
pavizovral onv kaBnpepivi npdén, n Akfvam fpo-
oBenkii enionpaivel Ta kUpia kopBikd enpeia oTnv
OAn khvikn kai epyaoTnplakr diadikaoia.

‘Exovras pia ohokAnpwpévn kaBodiynan orddio

npos o1Gdio, 0 odovriarpos Ba pnopei o kaBnpepivii
Bdon kai oe o0vTop0 Xpovo va BekTidvel Tnv IKavoTn-
1d 10U va uonolel pia o0yxpovn akivatn npooBeriki
anokardoraon nou Ba eival heiroupyikd kal aioBni-
Kd ayoyn.

AioBdzovras Ta napandve, iaws kdnolos Bewpnael
orin Axfvntn lpooBemikrd dev eivainapd évas khivikds
Kai EpyaoTnplakos odnyos.

H ouyypagiki npoondBeia, opws, eixe vav Tekeins

N

www.odvima.gr

\ertoupyin Kl mumj.lmn
13 JETIANOKEPOUIKLC Ko
\ OAOKEPOUIKEC ONOKOTOOTAOEC

« KiviKéC Giodkauic

« Jyvepyoaio ET0
oBovTOTENVIKG ERYOTTRIO

(QAONTIKTPIKD BHMA

dlapoperikd otoxo. AapBdvovras undyn v Tepd-
oria BiBhioypagia kai 1is dnpoaledaels nou unApxav
péxpi kan hiyes pépes npiv Tnv ékdoan, Exel pIATpApEI
Kal «perappdotty Ta enoTnpovikd dedopéva ol
wore, aflonolwmvras pia pakpdxpovn KAVIKA kal &p-
yaoTnpIakn epneipia, va npooQEpEl 0TOV YEVIKO
0dovTiaTpo pia enioTNPOVIKA TEKPNplopévn kaBodn-
ynon.

Oihodotia Tou ouyypagéa itav va ano@lye Tn
Aentopepn nepypagn kai xprion dedopévwv Kal
TEXVIK@V nou dev Ba pnopouoav va pavouv 1diai-
TEpa xproipes otov EXAnva odovriatpo. AvriBe-
T0, Npoonddnog Pe ENIGTNHOVIKA KPITAPIA, TEK-
pnpiwpéves KpITikés emhoyés kai éva 1diaitepa
nhodo10 UNIKG and EIkoves Kal oxnpata va daoe
aTnv 6An npoondBeia pia cagn «EAANVIKA TauTo-
miay.

OAONTIATPIKO BHMA
[ Zroued 64, 106 80 Abiva, Tnd. 210 3814 939,



Tipn 95€

Applied Occlusion
Robert Wassell, Amar Naru, Jimmy Steele, Francis Nohl

ANO TH GEQPIA LTHN KAOGHMEPINH OAONTIATPIKH MPAzH

Emornpovikn empéhera yia tnv eAAnvikn yAwooa Madhos Fapépns Opémpos KaBnyntis ANO

H yvaon 1wy Bookawy apx@v s oUyKAEIONS Eival aNapaiTnTn Y10 TNV NOPOXN 0WOTAS 0DOVTIATPIKNS NE-
piBahyns. Xeapis auth T yvaan, eivar miBave va diatapaxBei n owori Aaroupyia Twv Sovriy, eve aukd-
VETOI ka1 0 kivbuvos npdkhnons ioTpoyevioy BhaBiv.

Tonpaxkmko aurd khvikd BiBAio Twv exbooewv Quintessence BonBad Tov odovriaTpo va kartavonioe OAes s
NEmoupyies KaiTous Kavaves s ouykAeions.

Auté Gpws nouTo KaVEI T600 Npwronopiaxd, eivai o DVD nou ro ouvodeler, pe Tpiobidotara oxé-
Bia nou avakouv Ohes Tis Kivioess Ty yvaBwv kar khivika Bivieo pe rexviks avmiperamions 1wy duohermoup-
yiiv TS aUyKAEIONS GT0 I0TpEiD.

‘Evo10 odovriatpos, SiaBazovras 1o keipevo kai napaXinha BAénovras oo DVD tnv avrioTonm eve-
nra, Ba pnopeiva diaxepizerar T olykheion oTnv kMviki npagn pe Tov kakuTepo duvard Tpdno.

H ouyypagikn opdda, avri va Eekiviioe pe kdnolous aviapous opiopous, oképTnke va eEerdoer évav apifd
NEPIMTEIOELWY OIS onoies n olykheion npokahei BAdBn ota dévmia 1t oms anokaracrdoeis: BAGBn nou npo-
kahefral ndvrote and ouykhelolaki agrdBeia, napahemoupyikn £€n, i kai Ta Bio. And Ohes Tis évvoies nou
a@opouy T odykheion kainou éxouv anooxohioe and nakid ovodovriarpo, exeivo nou npdypar perpae
givar n BAGBn Moye olyxheions. Z¢ nodhés nepintaaeis aut eivar iatpoyevits. Evas kahds odovriaTpos npénel
va Eépel nes va evionioel, va Bepanetos kot va anopuyer Térala npoBnpara.

g
L V' Ta va eEnynBei ns ouvbéerar n obykAeion pe kaBnyepiva npoBAdpara, ro BiBio nepiypdge
1 (ka1 pe exdves) Tous niBlavols unokeipEvous pnxaviapous, EI00YovIas oTadiokad Tov avayve-
07N OE ONPAVTIKES CUYKAEIOIOKES Evvoies Kal oplopods, Ta TpiodidoTara ypagikd Tou Apa Naru, pozi ps 1o
KINIIOTOYPO@N|IEVD OTIYHIGTUND Kal TO KelIEVD Nou Ta ouvodeler, Bivouv 0GpKa Kul 00TG OO Napanave.

Luxvd undpxer n Gnoyn om n cuykheioiokn BAGBN ennpedzel Tis anokaTaoTdoess, Ta G6vTia, TOUS UNDOTN-
pizopevous 1oTous Kol 1o paonTikd oloTnpa okhd, 6nws neprypageral oto Kepdhaio 1, n ooykheion pnopei
va duoxepdver onpavrikd v khviki napépBaan. Eivar noko ouvnBiopévn n nepinTwon nou o oTepdvn
XpEIdZETOl WpES, i XpoviKG DidoTnya nou HoIGZE PE pES, Yio va EpappooE kahd.

-
t-;! :‘:‘ TaKepdhaia 2 ka1 3 enikevipavovTal 0Ta anorehéapaTa s Aerroupylas kal s napaemoup-
L- yikiis £Ens, avriorono. H kavoviki Aemoupyio pnopel va Brawe eudhwres anokaraatdoes,
£V ENNINGDs oxeDIoopEVEs anokaTaoTGogs pnopei va ennpedoouy T Aemoupyio, kan nou augave nepaimépw
Tov kiviuvo BAaBns. H nopakeoupyiki £En apopd ioxupés duvdjies nou Ba pnopoUoav va kataoTpéyouy

OAONTIATPIKO BHMA

1000 10 H0vTIA 000 KaI TIs anokaraoTdoers, To Kepdhaio 4 diver oupBoulés Goov agopa v npooappoyn
aTnV undpxouca oUYKAEION f Tnv avadlopyaveson ms.

&0 ] Ta Kepdhaia 5, 6 ka1 7 Siepeuvouv idiaitepes napapérpous Tns oUyKAEIONS, O ONOIES OXETI-
| ZovTal jiE To neploddvio, T TonoBémon E|UTEU}IATIKGY ANOKATAGTAOEWY KAl TIS KpoTa-
: poyvaBikés diapBpaoeis (KTA). Avayvwpizeroreupéws omi n nheovdrnra ey KI'A Sev xouy

pia guykAeioiakn aimohoyia. (01000, O€ OPIOYEVES NEPITWOEIS 01 GUYKAEIDIOKDI NBPAYOVTES Naizouv kanoio
poXo kai ol odoviaTpol npénel va EEpouv nes va Tous avayvwpioouv kal Tous XeipiaToly,

To BiBNo khawei e 1o Kepdhoio 8 (nepthapBave 12 evémmres), nou ival kai 1o peyakurepo. MepidapBavel
henmojpéperes y1a BiGpopes OUYKAEICIOKES TEXVIKES, Onws elvar n auykAEloiokA eE€Taon, n kaTaypagri Tns oxé-
ons Twv yvaBav, n emdoyn apBpwmpa, To dioyvwanko képwpa, n aviypagh npdobiou odnyod, or ouy-
Kheioiakof vapAnkes kal n npocapyoyr Ts obykAeions.

Ixemkd pe 1o DVD

And 6oous pekerodv Tn odyKkheion, ndool dpaye pnepdedmray and diodidotara dioypdppata nou npoona-
Bouv va nepiypdyouy Tis Bégeis kal ms Kvioess Ts karew yvaBou; XpnoiponoiwyTas Aoyiopiko nou ava-
mrixBnke yia T dnpioupyia kivnyaToypagikmy Tavioy, o ikavararos Ap Naru SnjuoGpynot TpiadidoTares
aneixiviges ps kivoopevo oxédio. Iro Kepdhoio 2 avadeikvie n onpaoia tns np6oBias kaBodrynons, Téoo
0Tav unapxel Kavoviki Kivnon 600 kar 61av o1 anokataoTdoes napepBaivouv omv kaBodrynan. I1o Ke-
(pdhaio 3 nopouaidzel Ta npoBAfpaTa nou oxerizovral pe Tis nopepBolés kal s NPoWPES ENaPES,

Tn DVD nepihapBaver opropéves kKNviks dladixaoies, apxizovias and 1o Kepdhaio 7, onou dei-
vioeo Kvel o ohoxAnpwpévn etiraon yia T Sidyvewon KTA. Iro Kepdhoio 8 xpnoiponoigital pia k-
vikn nepinTwon ouykheloiokns diatapaxis yio va eEnynBodv dha Ta kAvika Kol Ta EpyaoTnpioka oTadia
nou agopaty Tn ouykheolakn avdAuon kal my Tpononoinon s oykheons. Auti n evénta nepihapBdvel
Nenropépeies yio 1o nads Bo ohokAnpaaeTe pio ouykheioiaki eEEraon kar oupBoulés yio v kataypagn ni-
OTAV aNOTUNWPATLV, TS KEVTPIKAS oXEons Tewv yvdBwv kai Tou npoownikod 16kou. Apol ekeraooupe Tous
npINpooapozopEvous apBpwIApEs kai Tous apBpwrrpes oTaBEepwY anokAoEwy, CUVEXIZOUYE € TV avdp-
TGN ToV ekpayeiov, Tn dokipooTiki Tpononoingn kal Ty Tpanonoinan s o0yKAEaNs o€ KMVIKG eninedo.
MoAkés and ns diodikaoies ouTés eivar ouviBers katd v avipETamon 0oBEVAY NoU XpEIdzovTal EKTETapEVES
anokataoTdoes fi uno@épouy and npoBAnpara nou ouvbtoval pe T olykAeion.

Zkoupd 64 106 80 ABnva Tnd. 210 3814 939 e-mail: odvima@otenet.gr




Ona 60a npénel va yvwpizete yia ta Eppuietpata

Ané tnv evnuépwon, otnv ePQUIEUON, thv NPOCBEUKN anokatdotaon

Xetpovpywci
Obovrikav Epgurevpdroy

Bl 2y, Uoen w ey

H kAvixnA epneipio twv ouyypa@éwy suniou-
tize: o Pipdio pe npaknkés oupPounés Kal
unobeifeis, nou eival SiGonapies oto Keipevo
ko1 ous AE2GVIES TwV EIXOVQY

HéXp! TV anoguyh AaBwv kai avenOUpntwv cuppapdrwy

i Xeipoupyikn Oboviikwv Epguieupatwv

Brpa npos Bhpa or diabikaoies

To Pipiio wwv Daniel Buser, Jun-Young Cho ka1 Alvin Yeo tdpa kai ota effinvikd, petappacpévo and tov Enikoupo Ka8. Nikfta E. Zukapd.

Kukilopdpnaoe ané us exbdaeis «0.B.» n edfin-
viki ExkBoon Tou peydins anfxnons ouyypap-
paros tou oikou Guintessence «Surgical Man-
ual of Implant Dentistry». Oi ouyypageis tou
npwiétunou Piffiou, kawawpévol oto xmpo
ms obovukns epguieupatofoyias, napouaia-
zouv pe elinnto 1pdno us Paoikés apxés yiatny
enifoyn ms Béons Kal 1o WINoU 10U EPQUIED-
patos, enegnydvias NENTopep®s 1S Xelpoupyl-
kés Biabikaoies ka texvikés yia v tonoBémon
WV EPPUIEUHATIV,

To Bipfio éxel nlodoia EiKovoyPAPNON HE OXE-

Siaypappara uynins akpiPeias kal KANVIKES e1-
woves eaipenkns avaduons.

Tnv edfnvikn éxBoan éxer enipednBeio Enik,
KaB. MpooBetofioyias tns OBoviatpikns Ixo-
Ans ABnvav k. Nikftas I, Zukapds, o onoios
£xel Pabia yvion tou aviiKelpévou Kal £Xel
ppovtice! va to petagépel omnv effnvika yiwo-
oa Je 1péno niotd kai edyilwito, Sieukodivo-
vias tous Effinves avayviootes.

Zro fipiio napouaidzoviar:

» H1onoBénon epguieupdioy oe Kavovikés
nepioxés kal ae BEoess pe oouké ffeippa
 Bipa npos fnpa ol 1exvikés yia v avaniaon
okinpiv Ko parakdv ioTwv

» H kleioth kai avoikti avdipwaon iypopeiou

» To oxébio Bepaneias kai n enifloy Twv eppu-
TEUpdTIY

» H povipns kai EKTEapévn viwbotma

« H dueon tonoBémnon epguielpalos

» H 1onofiénan eppuiedaros pe 1autéxpovn
kaflobnyoUpevn ooukn avaniaon

Wé’fé'

To enituxnpévo olyypappa tou CARL MISCH - Metdgpaon: MeAonibas Aoppapbas

Mepika ané ta 8épata nou npaypateietal 1o oflokinpwpévo autd olyypaupa

* H emifoyn twv nepiotaukav kal 10 oxébio Bepaneias

» O Suvardintes kal ol Neplopiopoi tns npooBeukns anokatdotaons

* H emdoyn wv uiikav kai wwv pebdbuv

Eivar nén éva kAaoiko Pifdio nou anoredlei onpeio avapopds yia v NPooBEenKn Twv ELQPUIEUNATWY,
N oTlyunR nou VEES TEXVIKES Kal uAika Giapkws epgavizovial kai Snpioupyolv oUuyxuon atov KAIVIKG.

‘Odo kai nepioodtepor oboviiatpol —ania kai aoBeveis— epni-
otetovial ta obovukd epguielpara, pe anotéfieopa o apibuds
wv EpguIEVpdrwy nou tonoBetolviar onpepa va ival peya-
fidiepos and noté didote. O1 evbeiteis yia mv tonoBémon
1ous ouvexws Bieuplvovial, eved 0l NPoONTIKES enmuxias 6o
kal au§avoviarl. Ev péow autns ns eppuieupatonoyikis
«£kpnEns» ol ouyypageis autol tou oupPoufieutikol eyxelpi-
Giou aoxoflolvial 010 NP0 PEPOS PIE TS AITIES TWV EPPUIEU-
patofoyikiv anotuxihy, oto SelTepo PEPOS PE Ta VOHIKA Npo-

* H olykieion ous eNEPQUIEUPAUKES ANOKOTAOTAOEIS

i 190%

* H Giampnon tou anoteféopatos
* H avopetdmon twv eninflokdy

* H 1onoBémnon evbootkv eppuTEupdIwY

HIIPOYOETIKH
HON OAONTIKQN
——IMOYTEYMATON

EninAokés kal anotuxies eppuieuparwy - Aita Kai (ponol aviigetwnions

AnéBoon o effimxd 1ou avanfinpwih kaBnyni Nikou Kapolioa

Eioaywyn otnv MpoabBeukn twv epQuIeupatwy

TMpooBfikn yia mv effinvih éxBoan tow avanfinpwth kaBnynth Nikou Kopotoma

BAnpata nou pnopei va npokUyouv katd m Bepaneia pe ep-
QUIEUIATA KQI 010 TPITO PEPOS —10 ONOIO EXEI YpaPIE] povov yia
v effinvikn ékboan- pE v npooBeukn eni epgUIEUPATWY,
onou napariBetar kal ArAavias KAVIKOV NEPIOTATIKMY.

O1 ouyypageis napabétouv KpITpIa yia v enuxia twv obo-
VIIKGV EPQUIEUKATWY Kai oupPourés yia tnv anoguyn anotu-
xiwv. L& autn  Baon eppnvedouy TS YEVIKES QITIES Twv ano-
wxikv kal acxofolvial Aentopep®s pe us nibavés nnyés xei-
poupyikay kai npooBeukav Aabdv. Enikevipdvovial enions
ous eninflokés nou pnopoly va SnpioupynBolv Adyw gAey-
povav Kal neplypagouy, pe Baon kAvika nopabeiypata, nws
QVULETWINIZOVIQI AKPTIES KATAOTAOE!S.

Avagépovtal enions ota vopika npofAnpata nou pnopolv va

OAONTIATPIKO BHMA

Tu 80€

npokUouv katd tn Bepaneia pe EPQUIENHAT KOl EXOUV OXE-
Biaoel évav Npaxtiko, caph kai epappéoipo ofinyd yia in ow-
ot SiaBikaoia nou npénel va akofouBeital katd mv evnpépw-
on tou aoBevols, pe akpififi tekpunpiwon kal Aentopepn nepi-
ypagn tou oxebiou Bepaneias, Npokeipévou va anokieiotoly
EK Twv Npotépwy niBavés vopikés iexBiknoers,

Zro kepaiaio «Eioaywyn oty npocBETKA WV EPPUIEUHATWYS
yiveta avagopd ota olyxpova eGopéva twv uAikov Kal tou
oxeblaopol wv epuieupdtwy, avagopd otn olykieion Twy
ENEPPUIEVPATIKGV KATAoKEUWY Kal akofouBel kiivikos kai
epyaotinpiakds arfavias npooBetKY anoKaTaoTAoewy

Enikovwvnote pazi yas
Kkal 8a 1a AdPete
taxubpopiKws oto Iatpeio oas

i D Zkou@d 64, 106 80 ABnva, Tnh. 210 3814 939 www. odvima.gr, e-mail: odvima@otenet.gr



210 BiBAio avaluovrat:

OoTiKn avdnaon

0TNV 000VTIATPIKA EPQUTEVHATOAOYIC
To naykoopio best seller Tou Fouad Khoury TP KAl 0Ta ENANVIKA

Emornpoviki emipéeia:

NikATas Z. Zukapds
Enfkoupos KaBnynths OdovTiatpikhs Exohns EKMA

Merdagppaon:

EuotdBios K. Kapartzoyidvvns
Odovriarpos, AiddkTwp MNaveniotnpiou XaideABépyns

To ooTikd pdoxeupa anotehel ochuepa éva and Ta nio
Baoikd kepdAaia oTnv 0dOVTIATPIKA EUPUTEUHATONOYIA.

To BiBAo OoTikh avdniaon otnv odovTIaTpIkA
eppuTEUpaToroyia Twv ekddoewy Quintessence,

e 536 oehides kai 1.800 EyxpwHES PWTOYPAPIES,
neplypd@el kal avaAUel TIs MIO OUYXPOVES TEXVIKES
HETAPOOXEUONS OTN XEIPOUPYIKA TWV EUPUTEUNATV. [1a TO
AOYO auTO anoTehel éva eyxelpid1o NPayPaTikd povadikd.

KuKkho®opel oTnv eNNVIKA YAGooa and Tis ekOO0oels «O.B.».
MdNiota, n eNnvikh petd@paon Baoizetal otnv Teheutaia
yepuavikn ékdoon Augmentative Verfahren in der
Implantologie Tou cuyypagéa Fouad Khoury, n onoia
KUKAO®OpNoE 1o 2009.

® O1 Biohoyikés BAOEIS TNS OOTIKAS PETAPOOXEUONS KAl TNS
00TEOEVOWPATWONS TWV EPPUTEUPATWV

® H didyvwon kai 1o oxédio Bepaneias Twv enepBdosmy

® H O1axelpIon TwV HAAAK®V I0TMV OTN XEIPOUPYIKA TwV
OOTIKWV HOOXEUPATWV KAl TWV EPJPUTEUNATWV

® H petapdoxeuon e evOOOTOUATIKA Kal €§OTOPATIKA
OOTIKG HOOXEUPATA KAl N OOTEOYEVEON

® H evowpudTwon PETd and OUVBETES EUPUTEUATIKES KAl
NpPooBeTikéS anokaTaotdoels

® O €NINAOKES Kal Ol KivVOUVOI MOU eVOEXETAl va MPOKUYOUV

To BiBAo OoTikh avdniaon otnv odovTiaTpIkA
epuUTEUPATONOyia anoTehel onpeio avapopds yia kdBe
EPPUTEUPATONOYO, yWaBoxeipoupyd Kal, pUOIKJ, yia kABe
odovTiaTpo Nou evOIaPEPETAl YIa TO OUYKEKPIEVO
enoTnpoviké nedio.

H 1ipn Tou BiBAiou otn AyyAikin ékdoon avépxeral o€ 280 eup®.

OAONTIATPIKO BHMA

Ykoupd 64, 106 80 ABnva, TnA. 210 3814 939
www. odvima.gr, e-mail: odvima@otenet.gr

a——— r Twpa PUNOopEiTe va KAVETE TIS ayopés 0as e MOTWTIKA kdPTa
VISA L5 0] «aidrokes dooeis aneuBeias and Tov Npoowrikd oas UNMooyIoTh,
st ]

péow Tou www.odvima.gr



a |MPLANTS - ;//

THE NEW POWERHOUSE IN IMPLANT DENTISTRY

IMPLANT SOLUTIONS ’(

ASTRA TECH
IMPLANT SYSTEM

AMOKAEIZTIKOZ ANTIMPOZQMOS MA THN EAAAAA:
A. Maupagidémoulog A.E.

Odovtiatpikd Eidn
TCwpt 12, 106 77 ABrjva, TnA.: 210 3837334, Fax; 210 3831604
www. mavraidopoulos.gr, mavraid@otenet.gr



bredent SKY©

medical IMPLANT SYSTEM

> Kaivotopes npooBetikés Auoeis
HeE HIKPO apIBpd npocBetkwy e§aptnpatwy

> LUvbeon epputevpartos / otnpiypatos Torx®

%—% MiATiadn¢ Bitcaponouloc A.E.

wwuw.vitsaropoulos.gr *+ e-mail: info@vitsaropoulos.gr
Meooyeiwv 348, 153 41 Ay. NMapaokeun, ABnAva, TndA: 210 65 41 340, Fax: 210 65 41 618
Qebinnidou 55, 115 27 loudn, TnA: 210 77 95 747





