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TMEPIAHWH: Ta Sipwogovikd dhata Bewpouvtar edp-
paKa TEWING EKAOYNG OTNV QVTPETWTION TNG OOTEO-
oPWOoNG, AMd kal ToAMwV Hopewy kapkivou. Mia amd
TIG EMMAOKEG TOUG Efval N OOTEOVEKPWON TwV yvabwy,
n oroia oxetiCetal MePICOOTEPO pe TV eVOOPAEPIa
x0pHynor| Toug.

2TV mapouoa epyacia Kataypdetar n KAIVIKY eumel-
pia and 2| mepiotatkd ooteovEKpwong yvdabwy, Tiou
avtpeTwmiotnkay v Teheutaia meviaestia (2005—
2010). Evvéa avdpeg, 12 yuvaikeg pe géoo 6po nAikiag
Ta 63 £€1n, JE EYKATETTNHEVEG OOTEOVEKPWTIKEG PAAPEG
oTG yvdBoug amd tn xprion SIPwoPOVIKWY, aVTIUETW-
motnkav ouvtnENTKd Kal Xelpoupyikd. Aéka ek Twv
aoBevev avpeTWIIoTNKaV ouvtnENTKd, evd ol umod-
Aoimor évdeka umoPAriBnkav oe Sidgopng éktaong xel-
POUPYIKT] QVTIETWTION. 2TV TAEloPn®ia Twv Xelpoup-
ynOéviwv ta amoteAéopara ummpgav IKavorointikd,
evw oto dIdotnpa g apakoioubnong tpeig acbeveic
katéAn&av amd v kdpia véco.

Me apoppr| Toug aoBeveig pag meplypdpovial Pe Ae-
TITOUEPEIT Ta KPITAPIA €VIAENG OTn CUYKEKPIKEVN VO-
OOMNOVIKY) OVISTNTa, TO BePameutikd pag TPWTOKOMO
kal yivetar avadpopr ot emkpatoloeg ot BINo-

ypagpia amoyelg.

AEZEI> KAEIAIA: Sipwogovikd, ooTeovékpwan yva-
Buwv

SUMMARY: Bisphosphonates are the first-line drugs
for osteoporosis, as well as for many types of cancer.
One of their side-effects is osteonecrosis of the jaw,
which has mainly been associated with their intra-
venous administration.

This article features a clinical study of 21 cases of jaw
osteonecrosis — 9 male and |2 female patients, with a
mean age of 63 years and established bisphosphonate
osteonecrosis of the jaws (BONJ), who were treated
either conservatively or surgically in the past five years
(2005-2010). Of these 2| patients, 17 were on bis-
phosphonates due to neoplastic disease and another 4
due to osteoporosis. Antimicrobial chemotherapy and
oral hygiene was the initial treatment for 10 patients
with minor symptoms, while a broad spectrum of sur-
gical treatments — from selected tooth extraction under
prophylactic administration of antibiotics to marginal
resection of necrotic bone — were used in | | patients
with severe bone exposure, infection and masticatory
impairment. The majority of the patients who were sur-
gically treated had a satisfactory outcome with no
major complications, while 3 patients died from the
main disease during the follow-up period.

Within this context, we also present in detail the inclu-
sion and taxonomy criteria for this particular disease, as
well as our therapeutic protocols, and review the most
significant contributions to the literature.

KEY WORDS: bisphosphonates, osteonecrosis of the
jaws
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EIZAITQrH

Ta dipwogovikd dhata eival ywvwotd otn xnpeia and to
1865. Amoteholv ouvBetikd avdloya tou TUpoPpw-
opopikoU o&€og kal diakpivovtal oe alwtouxa kai pn
alwtouxa. Mmopoulv va xopnynBolv téoo amd to
otopa 6oo Kkar evdopAefing. O1 kupidtepeq alwTOUXES
eVWOoEIG gival n alevdpovdn, n pioedpovdtn, n 1pma-
Spovdtn, n mapidpovdtn kai to oAevdpovikd oy, evaw
and TG pn alwtoUxeg EVWOEIG Ol EUdPOVATN Kal TIAOU-
Spovdtn (Ruggiero kar ouv. 2004, Brooks kar ouv.
2007).

Ta dipwopovikd Bewpolvial pdpuaka TEWTNG exAo-
yAG O€ TIEQITIIWOEIG OOTEOTIEVIAG 1] OOTEOTIOPWONG,
yiati peiwvouy tov kiviuvo ooteomopwtikoU Katdypa-
ToG katd 50-60%, evw mapdMnia au&dvouv tnv Tukvo-
TNTA Tou avopyavou ootol oty 0oo@uikl Hoipa tng
omovOUAIKAG oTAANG Kal to 1oxio (Stewart, 2005, Nikn-
TdKkng kar ouv. 2008, Xpiotémouhog kai ouv. 2008).
Ané tn Sekaetia tou 70 ta Sipwogovikd XpnoldoTtol-
olvtal Pe €mMTuUxia OTNV QVUUETWITION VEOTIAQOIWV
(MoMamnhd puéhwpa, kapkivog paotou, veppou, Tipo-
oTdtn Kai iveupova), eneidr] eplopiCouy Katd TTOAU TiG
OOTIKEG PETAOTATEIG, TOV OOTIKO TIOVO, AMd Kal v
KkakorBn unepaoPeotiaidia mou n vOoog TTOOKAAES.
Xopnyouvtai, emiong, emi ateAoUg 0OTEOYEVEDNG Kal VO-
oou Paget twv ootwv (Adokapng kai lkdykapn 2008,
Xpiotémouhog kar ouv. 2008, Borgioli kar ouv. 2009).
To 2003 avagépovtal yia mpwtn @opd otn Siebvi
PiBNoypapia mepimwoelg acBevav umd Bepareia pe
SIpwoQoVIKd, TIoU avermuéav ooTeoVEKPWOn Yvabwv
(Marx, 2003) kar €ktote kataypdgovial SIapKWG VEEG
TIEQITTTIWOEIG,

2komdg TG epyaoiag autrg eival n mapousiaon KAvI-
KNG peEAETnG emf 2| aoBeviv pe ooteovékpwan yvabwv
and Sipwoovikd. Ta amoteléopata g HEAETNG Hag
ouyKkpivovtal Je ta avtiotoixa g diebvoug PiPhioypa-

ofag.

YAIKO KAl ME©OOAOZ

To uNiké NG mapoloag peAétng amotéleoav 2 | aobe-
VEIG JE EYKATETTNHEVN OOTEOVEKPWON TWV YVabwv amod
SIPWOQOVIKA, TTOU QVTIPETWTTIOTNKAY OTnV KAIVIKY Hag
katd v mepiodo 2005-2010 (12 yuvaikeg kar 9 dvrpeg
pe péoo Opo nAikiag ta 63 €tn). Or 14 ek twv aoBeviv
napanéuednkav and v Oykoroyik KAvikd tou
NI, evey o1 Aomof 7 and [MaBoloyikég Khvikég
Noookopeinv G eupltepng mepIoxnG TG AUTIKAG
EMadag. Or 4 aoBeveig (0heg yuvaikeg) émaoxav amo
ooteomépwon kal Addppavav ta dipwopovikd and to
otopa. Or undhormol 17 eixav 1otopikd kakorBeiag Ka
ApBavav v aywyr] evoopAeBiwg.

2Toug veonhaopatikoug aoBeveic n mpwtonabrig eotia
Atav og 6 (29%) o paotdg, oe 4 (19%) o mvelpovag,

Aiavou B. kai ouv./Lianou V. et al.

INTRODUCTION

Bisphosphonates have been known to chemists since
1865. They are synthetic analogs of pyrophosphate and
can be divided into nitrogenous and non-nitrogenous
bisphosphonates. Their administration can be either
oral or intravenous. The main nitrogenous compounds
are alendronate, risedronate, ibandronate, pamidronate
and zoledronic acid, while the main non-nitrogenous
are etidronate and tiludronate (Ruggiero et al. 2004,
Brooks et al. 2007).

Bisphosphonates are the first-line drugs for osteopenia
or osteoporosis, reducing the risk of osteoporotic frac-
ture by 50% to 60%, while at the same time they
increase bone mineral density in the lumbar spine and
hip joint (Stewart, 2005, Nikitakis et al. 2008, Chri-
stopoulos et al. 2008).

Since the 1970s, bisphosphonates have been successful-
ly used in the treatment of neoplastic diseases (multiple
myeloma; breast, kidney, prostate and lung cancer),
reducing to a significant degree bone metastases and
pain, as well as the resulting malignant hypercalcaemia.

Bisphosphonates are also used in the treatment of
osteogenesis imperfecta and Paget's disease of bone
(Laskaris and Gagari, 2008, Chistopoulos et al. 2008,
Borgioli et al. 2009).

Osteonecrosis of the jaws in patients receiving bispho-
sphonate therapy were first reported in international
literature in 2003 (Marx, 2003). Since then, numerous
new cases have been reported.

The aim of this article is to present a clinical study of 2|
patients with bisphosphonates-induced osteonecrosis
of the jaws. The results of our study are compared to
those in the international literature.

MATERIAL AND METHOD

The material of this study involved 21 patients with
established bisphosphonate osteonecrosis of the jaws,
who were treated at our clinic between 2005 and 2010
— 12 female and 9 male, with a mean age of 63 years.
Of these 2| patients, |4 were referred to us by the
Oncology Clinic of the General University Hospital of
Patras, while the remaining 7 by Pathology Clinics of
other hospitals located in the wider region of West
Greece. Four patients (all female) were suffering from
osteoporosis and were receiving bisphosphonates oral-
ly. The remaining |7 patients had a history of neoplasia
and were receiving them intravenously. The primary
site in 6 of cancer patients (29%) was the breast; in 4
(19%) the lung; in 4 (19%) the prostate; and in | (5%)
the kidney, while 2 patients were suffering from multi-
ple myeloma. At the time of the first examination, | |
of these patients (52%) had already developed metas-
tasis to the bones and other organs. Moreover, 3
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oe 4 (19%) o mpootdtng, oe | (5%) o veppdg, evw 2
aoBevelc (9%) €maoxav amd moMamid puéhwpa. ||
(52%) amd autoug eixav on petaoctdoeig ota ootd Kal
og dMa dpyava otnv Tpwtn e&étaon. 3 aobeveig
(14%) aneimwoav oto didotnpa g Kataypdeng.
MgBodog: Ta epwtipata mou Béoape agopoloav To
OUOXETIOPO TNG OOTIKAG VEKPWONG WE TNV per os i} TV
evOoPAEPIa Myin Sipwopovikwy, Kabwg Kal To Xpovi-
k6 didotnua mou peoohaPouoe amd tn dievépyeia PIag
evOOOTONATIKAG XEIPOUPYIKAG TIPAENG WEXPI TNV EQA-
vion G vékpwong. O1 aoBeveiq katatdxtnkav de Bdon
TO MPWTOKOMO NG Apepikavikig Etaipeiag 2topatikig
kai ['vaBorpoowrikrig Xeipoupyikig (AAOMS, 2009)
Kal QVTIPETWITIOTNKAY Pe BAon v €Ktaon NG OoTIKNAG
VEKOWONG Kal T Baputnta g vooou toug. ‘Ohol urre-
BABnoav o€ extetapévo KAVIKG Kal aKtvoypa@ikod
€heyxo, avuipeTwmiotnkav avdhoya pe TV €KTaon Tou
vekpwBEvTog 0otol aMd kal n BapUtnta NG UTTOKE(-
pevng véoou Kkar Bdoel eupnudtwy, |1 €§ autov avu-
petwriotnkav xeipoupyikd kar 10 ouvinpnukd. 2ta
TAQioIa TG TTPOEYXEIPNTIKAG TIPOETOINaciag ol aobe-
velg éaBav Simhd avtPiotikd oxrpa (apo&uKIAivN-
kKAaPoulavikd ol + petpovidalohn) yia didotnua 20
NHEPWV per os 1| 8 NuePWV evOOPAEPIWG TTPO NG EMEP-
Baong kai 15 nuepwv petd and autrv.

27N ouvéxela akohouBnoav dAol To MpwTdkoMo Tapa-
KohouBnong Tou toug ouotiBnke. 2Ta mAdiold TG
mapakoiouBnong ol acBeveic e&etdloviav avd prva
TO TIPWTO 3Prvo Kal Otn ouvéxeld avd 3pnvo f emi

TpoPAjpatog.
ATMOTEAEXMATA

KAivikd n mheiopneia twv aoBevaiv epgdviCe exteberpé-
VO Kal VEKPWTIKG 00Td. H ooteovékpwaon apopouoe
v Kdw yvdbo oe 14 mepimwoelg (67%), v dvw
yvabo oe 6 (28%), evwy oe | mepimwon (5%) n mpo-
oPoN) frav pikt. And TG 14 mepIMWoeIg VEKPWwong
NG Katw yvabou, ol 6 (43%) apopoloav TNV MepIoxn
TV Yoiwy, o1 5 (36%) to omoBoydupio Tpiywvo Kai
ol Aoimég 3 (219%) v mepioxr} Twv TPoyouQiwy. 2TV
dvw yvdbo n mpooPoAr apopouloe oe 3 (50%) mepl-
TITWOEIG TNV TIEPIOXT TwV Yoppiwy kai o€ 3 (50%) mepl-
TITOOEIG TNV TIEPIOXN TWV TTOOYOU@IWV. 2TV TTEPATTWON
NG MIKTAG TTPOOROAG N KAtw yvdbog eueaviCe peya-
ANitepn em@dveia PooPBolig ouykprtikd Pe Ty dvw.
Amé 1o olvoro twv acBevay, 16 (76%) AdpPavav Co-
Aevdpovikd evboeAEPia ota mhaiola kakoriBoug véoou,
I (5%) umadpovdtn evbopAefing, 3 (14%) akevdpo-
vamn kar | aoBevrg (5%) 1umadpovdtn amd to otdua
ota mhaioia ooteondpwong (Mivakag ).

5 ex twv aoBevaiv (24%) avépepav dhyog kai duokoAia
otn pdonorn, mou ouvodelovtay and ouxvd eneioddia
QAeypovav. 2e 19 and tg 21 mepmwoeig (90%) o
ekAUTIKOG TTapdyovtag frav n eGaywyr] dovtiol katd

Tépog 12, No 3,201 1/Vol 12, No 3,201 |

patients (14%) died during the follow-up period.
Method: The research questions included the correla-
tion between osteonecrosis and the oral or intra-
venous administration of bisphosphonates, as well as
the length of the interval between the performance of
an intraoral surgical procedure and the occurrence of
osteonecrosis. The patients were classified by the 2009
American Associaton of Oral and Maxillofacial Surgery
(AAOMS) protocol and treated according to the
extent of osteonecrosis and severity of their disease.
They all underwent extensive clinical and radiographic
examination and were treated according to the extent
of the necrotic bone, as well as the severity of the
underlying neoplasia and on the basis of findings — | |
of them were treated surgically and 10 conservatively.
As part of their preoperative preparation, our patients
received a double antibiotic scheme (amoxicillin-clavu-
lanic acid + clavulanic acid) for 20 days per os or 8 days
intravenously before the operation and for |5 days
after it

Subsequently, all patients followed the follow-up pro-
tocol that was recommended to them. For the pur-
poses of these follow-ups, the patients were examined
once per month for the first trimester and then once
every three months or in case of complication.

RESULTS

Clinically, the majority of the patients displayed bone
exposure and necrosis. In 14 cases (67%), osteonecro-
sis involved the mandible, in 6 cases (28%) the maxilla,
while in | case (5%) it involved both jaws. Of the [4
cases of mandibular necrosis, 6 (43%) involved the
molar region, 5 (36%) the retromolar triangle and the
remaining 3 (21%) the premolar region. In the maxilla,
3 cases (50%) involved the molar region and 3 cases
(50%) the premolar area. In the one case where both
jaws had been affected, the lesion in the mandible was
larger than that in the maxilla. Of all the patients, 16
(76%) were receiving intravenous zoledronate due to
neoplastic disease, | (5%) intravenous ibandronate, 3
(14%) alendronate and | (5%) oral ibandronate due to
osteoporosis (Table 1).

Of these 21| patients, 5 (24%) reported pain and diffi-
culties upon mastication, accompanied by frequent
inflammatory episodes. In 19 cases (90%), the triggering
factor had been tooth extraction at some point during
the past 3 months, while in the remaining 2 cases (10%)
it was a mechanical injury caused by a denture.

Based on findings and according to the 2009 AAOMS
classification protocol, | of the patients was classified as
stage 0, 8 as stage |, 7 as stage Il and 5 as stage |Il.

In 'l of our patients (52%) osteonecrosis was quite
extensive and surgical dissection was performed (Fig. |-
5). On a case-by-case basis and under strictly aseptic
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TOUG TEAEUTAIOUG 3 PAVEG, EVW OTIG AOITTEG 2 TTEPITTTY-
oeig (10%) aftio amoteholoe o pnxavikdg Teaupat-
opég and odovtootoixia.

Bdoel eupnudtwy kar akohoubwviag to TTPWTOKOMO
katdraéng g AAOMS 2009, | ex twv aoBeviv kata-
TdxOnke oto otddio 0, 8 oto otddio |, 7 oto otddio |l
kal 5 aoBevelg katatdxtnkav oto otddio |ll.

2¢e || and toug aoBeveig (52%) n vékpwon tou ootou
ATav dPKETd ekTetapévn kai SievepyrOnke Xeipoupyi-
KOG kabapiopdg (Eik. 1-5). Katd mepimwon kar umd
ouvBrkeg auotned donrteg, mpaypatoroironke e&ai-
peon tou vekpwBEvtog ootoU pe PpEla f/kar ooteo-

Mivakag 1.

Aiavou B. kai ouv./Lianou V. et al.

conditions, necrotic bone was removed by means of a
bone bur or/and osteotome until healthy bone was
revealed, and then an appropriate mucosal flap covered
the defect, ensuring the lowest possible level of stress
on it, in order to eliminate the risk of dehissence. In the
3 patients who displayed fistulas (2 extraoral and |
intraoral), reconstruction was carried out after the fis-
tula was excised. All patients had discontinued their bis-
phosphonate therapies approximately 3 months pre-
operatively, with the consent and under the guidance
of the attending oncologist or physician, provided that
the primary disease allowed for this decision to be

Katavour] acBevav katd kUpla vooo, PAapUAKEUTIKA aywyr, eviorion e BAIRNG

Kal EKAUTIKG TTapdyovta

Aadbeviig : :I:‘(% Mpwromnadrig Nooog f;‘g&"&q’mﬂ:‘: Mepioxri ooTeovVEKPWONG Ku'i?:;“é:\'ns ﬁ:")%)‘v?‘::gg
1. KA. | 67 | Kapkivog Zolevdpovikd | lMeploxr) youpiowv >1ado Il | EEaywyeg
Maaotou 2 ém Kdtw yvabou (AP) 00OVTWV
2. AA. | 65 | Kapkivog Zohevdpoviké | OmoBoyoupla Patetelloll] ECaywyeg
Neppou 2 €m TiepLoxr) KAtw yvdbou (AE) 03OVTWY
3. AA. | 63 | Kapkivog Zolevdpovikd | Meploxr) youpiowv >1éduwo | E€aywyeq
Maaotou 20 prjveq dvw yvabou (AP) 00OVTWV
4. 5T 69 | Kapkivog ZONeVOPOVIKO MNeploxr) MPOYOUGIwY >1ddwo | ECaywyeg
Mpootdm 2 €m dvw yvdbou (AE) 03OVTWY
5. MA. | 78 | Kapkivog Zohevdpovikd | OmioBoydupla >TAdo Il | EEaywyeEq
MNpootdm 3ém nieploxn katw yvdbou (AE) 00OVTWV
6. E.T. 75 | TloANarAd ZONeVOPOVIKO Meploxr| Youplwv >tado Il | EEaywyég
Mughwua 5€m Kdtw yvabou (AP) 0dOVTWY
7. KB. | 75 | Kapkivog Zohevdpovikd | OrmioBoyduspla Ztéduo i E€aywyeq
Mveupova 4 ém nieploxn KAtw yvadou (AP) 000VTWV
8. A®. | 74 | Kapkivog Zohevdpovikd | Teploxr) youdiwv >téduwo i EEaywyéq
Mveupova 2 €m avw yvddou (AP) 0dOVTWY
9.M.T. | 71 | Kapkivog Zohevdpovikd | OrmioBoyduspla >1adwo Il | Tpaupatiopdg
Maatou 18 urjveg nieploxn KAtw yvadou (AP) ano pepikn od/xia
10. KA. | 68 | Kapkivog ZoNevOPOVIKO | TMeploxr) Tpoyoupionv >1ddw0 | EEaywyéq
Mveupova 2 €m Kdtw yvadou (AE) 0dOVTWY
11. .M. | 67 | Kapkivog Zohevdpovikd | OrmioBoydupla >1éduo | E€aywyeq
Mvelpova 3,5€ém rieploxn KAtw yvdbou (AE) 000VTWV
12. T'N. | 70 | Kapkivog lumadpovdm MNeploxr) MPOYouGwv >1dduw0 | EEaywyéq
Maaotou 1 €10g Avw yvabou (AP) 00OVTWY
13. T.T. | 63 | Kapkivog Zohevdpovikd | TMeploxr) Youdiwy >1ado Il | EGaywyeg
Maatou 3ém Kdtw yvdabou (AP) 00OVTWV
14. AT. | 64 | Kapkivog ZONedPOVIKO MNeploxr MPoYou®Gwv Daretellell] EEaywyéq
Mpootdm 1 €10g Kdtw yvadou (AE) 0dOVTWY
15. KX | 69 | Kapkivog ZONeDPOVIKO Meploxr) Youdiwv >Tadwo Il | EGaywyeg
Mveupova 2 €m Kdtw yvdabou (AE) 00OVTWV
16. KX. | 71 | Kapkivog ZONeDPOVIKS Meploxn Youpiwv >Tado Il | EEaywyeg
Mpootdm 4 €m Avw yvabou (AP) 0dOVTWV
17. MK. | 79 | Kapkivog ZoAevdpovikd | Avw Kal KAtw yvabogq >téduo i E€aywyeg
Maatou 2,5€m appotepdmAeupa 00OVTWV
18. AK. | 72 | Ooteomdépwon | Alevdpovdmn Meploxn Youpiwv >TAdlo O | EEaywyeq
3€m Kdtw yvabou (AP) 00OVTWV
19. EN. | 61 | Octeonépwon | Iumavdpovdm | Meploxr) yoppiwv >1éduo | E€aywyeg
1 €10q Avw yvdbou (AE) 00OVTWV
20. EZ. | 68 | Ooteomnépwon | Ahevopovdm Meploxn Youpiwv >T1éduo | Tpauuatiopog
4 €m Kdtw yvabou (AE) ano pepikn od/xia
21. B.M. | 63 | Octeonépwon | Alevdpovdm MNeploxr| MPOYOUPIwY >1éduo | EEaywyeg
2 ém Kdtw yvadou (AE) 0dOVTWY
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taken. As part of their preoperative preparation, our
patients received a double antibiotic scheme (amoxi-
cillin-clavulanic acid + metronidazole) for 20 days per
os or 8 days intravenously before the operation and for
I5 days after it.

Eight of the patients who were treated surgically (73%)
had a considerable clinical improvement and reported
a significant relief of their symptoms. The remaining 3
(27%) relapsed within the next 3 months after the
operation, developing osteonecrosis at a site adjacent
to that of the initial lesion.

The 10 patients who received conservative treatment

Distribution of patients’ primary disease, medication, lesion location, and osteonecrosis

Tépog 12, No 3,201 1/Vol 12, No 3,201 |

TOPO PEXPI va armokahu@Bel ootolv «uyIEg» Kal otn
ouvéxeld OlEvEPYWVTAG Tov KatdMnAo PBAewvoydvio
KoNpvo €yive kdhuyn tou Tpauuatog éco to duvatd
Xwpi¢ tdon, wote va amogeuxBel n mbBavdétnta did-
oTIaonG. 2Ttoug 3 aoBeveic Tou epedvicav oupiyyio (2
eEwotopatkd kai | evbootopatikd), mpayudatonoiion-
Ke amokatdotaon Petd tov kabapioud Tou ouplyyiou.
‘Ohol o1 aoBeveig digkopav TV aywyr| Ye Ta Sipuwopo-
VIKd yia Sidotnpa Tepimou 3 unvav TIPOoeyXeIpnTKd,
névta umod T oUPQwvN yVwun kai v kabodrjynon tou
Bepdmovtog oykoAdyou i aBohdyou Kkar epdoov n
TPWTomabrq vOoog To eMETPETE. 2Td TTAGioIa TNG TTPO-
Table 1.
etiological factor
Patient Gng:r/ Primary disease B'f_’;:;:ﬁtﬂifs
1. KA. | 67 | BreastCancer | Zoledronic
2 years
2. AA. | 65 | Kidney Cancer | Zoledronic
2 years
3. AA. | 63 | BreastCancer | Zoledronic
20 months
4, S.G. | 69 | Prostate Cancer | Zoledronic
2 years
5. M.D. | 78 | Prostate Cancer | Zoledronic
3 years
6. ET. 75 | Multiple Zoledronic
Myeloma 5 years
7. KB. | 75 | Lung Cancer Zoledronic
4 years
8. AF. | 74 | Lung Cancer Zoledronic
2 years
9. PT. | 71 | BreastCancer | Zoledronic
18 months
10. K.L. | 68 | Lung Cancer Zoledronic
2 years
11. GM. | 67 | Lung Cancer Zoledronic
3.5 years
12. G.N. | 70 | BreastCancer | Ibandronate
1 year
13. P.T. | 63 | Breast Cancer | Zoledronic
3 years
14. AG. | 64 | Prostate Cancer | Zoledronic
1 year
15. K.S. | 69 | Lung Cancer Zoledronic
2 years
16. KX. | 71 | Prostate Cancer | Zoledronic
4 years
17. MK. | 79 | Breast Cancer | Zoledronic
2.5 years
18. AK. | 72 | Osteoporosis Alendronate
3 years
19. EP. | 61 | Osteoporosis Zoledronic
1 year
20. ES. | 68 | Osteoporosis Alendronate
4 years
21. BP. | 63 | Osteoporosis Alendronate
2 years

Osteonecrosis region Aggg"f at-;ttlg:oglcal
Mandibular Stage |ll Dental
molar region (L) extractions
Mandibular Stage Il Dental
retromolar region (L) extractions
Maxillary Stage | Dental
molar region (R) extractions
Maxillary Stage | Dental
premolar region (R) extractions
Mandibular Stage Il Dental
retromolar region (R) extractions
Mandibular Stage Il Dental
molar region (L) extractions
Mandibular Stage Il Dental
retromolar region (L) extractions
Maxillary Stage Il Dental
molar region (L) extractions
Mandibular Stage |ll Partial denture
retromolar region (L) injury
Mandibular Stage | Dental
premolar region (R) extractions
Mandibular Stage | Dental
retromolar region (R) extractions
Maxillary Stage | Dental
premolar region (L) extractions
Mandibular Stage |ll Dental
molar region (L) extractions
Mandibular Stage I Dental
Premolar region (R) extractions
Mandibular Stage |ll Dental
molar region (R) extractions
Maxillary Stage Il Dental
molar region (L) extractions
Maxilla and mandible Stage Il Dental
bilaterally extractions
Mandibular Stage O | Dental
molar region (L) extractions
Maxillary Stage | Dental
molar region (R) extractions
Mandibular Stage | Partial denture
Molar region (R) injury
Mandibular Stage | Dental
Premolar region (R) extractions
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Ei. I: H khivikr eikéva g aoBevolg | pe ooteovékpwon amd
SipwopoviKd.

Fig. I: Clinical appearance of patient no |, bisphosphonate induced
osteonecrosis.

Eik. 3: H agovikr] Topoypagia mou deixvel Ty éktaon g PAGBNG
(acBeviig 1).
Fig. 3: CT of patient no |, to show the size of the lesion.

eyxelpnukiG Tpoetolyaoiag ol acBeveic éhaPav SImAd
avtifiotkd oxrpa (apo&ukiMivn-khaBouAavikd ol +
petpovidaldAn) yia didotnpa 20 nuepwv per os f 8
nuepwv evboAeBing mpo tng eméppaong Kkar 15 nue-
PWV PETE amd autrv.

O1 8 amd toug xeipoupynBeévieg (73%) eppdvioav
HeydAn Bertiwon kKhivikd Kal avépepav onpavtkr ava-
KoUgion and ta oupmapatd tous. Or umdhoimor 3
(279%) mapouciacav umotport oe didotnpa 3 pnvav
and v eméuPaocn, Ye OOTEOVEKPWON OF TIAPAKEIUEVN
G apxikig BAGBNG Béon.

O1 10 aoBeveig mou avupeTwmiotKav ouvInENTIKG,
epdviCav oAU o Treploplopévn BAGPN tou ootoy,
1600 KAVIKG 60O KAl aKTIVOYPAQIKA, XwPIG TOTTIK
@Aeypovr| | évo. e autoug xopnyronke SIMAS avl-
Piotikd oxrjpa amnd to otéua, yia didotnua 20 nuepwv
Kal ouoTrBnKe KAAr CTOPATIKY UyIEIvH Kal evdootopa-
TIKEG MAUOEIG pe Sidhupa xhwpe&idivng 0,12% 3 popég
v nuépa (Mivakag 2).

E€aywyég Sovuiwv mpayuatomoirfnkav xwplg emmio-
KéC oe 6 aobeveic, ol omoiol katatdooovtav oTo Otd-
610 0 kai I, Sev eixav eykateotnpévn vooo Kar ) KAVIKA
TOUG €IKOVA KAl O aKTIVOYPaQIKOG EAeyxog To eméBal-

Eix. 2: H mpoeyxeipnukr mavopapixr aktivoypagia g acBevous .
Fig. 2: Pre-operative panoramic x-ray of patient no |.

Eik. 4: Aieyxeipnuir] eikéva (aobevig |).
Fig. 4: Intra-operative view of patient no |.

Eik. 5: O peteyxeipnukdg akuivoypagikdg éeyxog tng acBevoulg |.
Fig. 5: Post-operative imaging of patient no 1.

displayed limited bone lesions, both clinically and radi-
ographically, without local inflammation or pain. These
patients received a double antibiotic scheme per os for
20 days and were advised to maintain good oral
hygiene and rinse their mouths with a 0.12% chlorhex-
idine solution 3 times a day (Table 2).

Tooth extractions were free of complications in 6
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patients, who were stage 0 and | respectively, their dis-
ease was not established, and their clinical image and
radiographic examination required it. All patients had
received antibiotics for 20 days preoperatively. Four of
the patients who were on bisphosphonates at the time
of their examination discontinued them for 3 months
preoperatively.

DISCUSSION

Bisphosphonates are widely prescribed substances,
used in the treatment of osteoporosis, as well as in can-
cer therapeutics. Bisphosphonate molecules are similar

Tépog 12, No 3,201 1/Vol 12, No 3,201 |

Aav. 2& OAEG TIG TTEPITTWOEIG TTPONYRONKE TTPOEYXEIPN-
Tk Ayn avuBiwong enf 20pepo. Or 4 amd toug
aoBevelc mou AduBavav dipwopovikd katd tnv e&éta-
or Toug GIEkoyav TNV aywyr] yid 3 PVES TTPOEYXEIPN-
TIKA.
2YZHTHXH
Ta dhata tou dipwopovikol oEog cuvtayoypapou-
VIal EUPEWG Kal €xouv KabiepwBel oty avupetwmon
NG 0OTEOTIOPWONG Kal tn Bepameutiki Tou Kapkivou.
Eivar pdpia avdhoya autv Tou TUPOPWOQOPIKOU
0&£0G, wotdoo O PNXaviopos Spdong Toug Sev Exel
Mivakag 2.
AVTIUETOTIION TWwV aoBevVWV Kal OUCXETIOUOG e TNV ékBaon
Adbeviig :’::‘(% Npwrona6rig Ndoog Xﬁ;‘gy&"’;{iﬁ; AvTipeTwmon Enavegéraon
1. KA. | 67 | Kapkivog ZONeVOPOVIKO | XEIPOUPYIKT| [kavoTtomTIKr| emoUAwon
Maaotou 2 €ém agaipeon anoAluarog
2. AA | 65 | Kapkivog ZONeVOPOVIKO | Zuvinpnrikd AneBiwoe
Negppou 2 ém
3. AA. | 63 | Kapkivog ZONevOPOVIKO | Zuvinpnuikd AnoTtéAeopa auetdpAnTto
Maaotou 20 urjveq
4. 2T, 69 | Kapkivog ZONeVOPOVIKG | Zuvinpnrikd BeAt{won
Mpootdm 2 €m
5. MA. | 78 | Kapkivog ZONevOPOVIKO | Zuvinpnuikd AnoTtéAeopa auetdpAnTo
Mpootdm 3ém
6. ET. | 75 | MoMamAd ZONeVOPOVIKO | Xelpoupylkog kaBaplopog Aldoraon tpaduarog
Mughwua 5€m KQl UTTOTPOTTY
7. KB. | 75 | Kapkivog ZONeVOPOVIKO | Xelpoupylkog KaBaplopog [kavoTtomTIKr| emoUAwon
TMveupova 4 €m)
8. A®. | 74 | Kapkivog ZONeVOPOVIKGO | Zuvinpnrikd AneBlwoe
lMvedpova 2 €m
9. M.T. | 71 | Kapkivog ZONeVOPOVIKO | XEIPOUPYIKT| YTIOTPOT) 0€ MaPAKe(Uevn
Maaotou 18 urjveg agaipeon anoAluarog TiepLlox
10. KA. | 68 | Kapkivog ZoNevOPOVIKO | Xelpoupylkog KaBaplopog [kavortomtikr| emouAwon
lMvedpova 2 €m
11. T'M. | 67 | Kapkivog ZONevOPOVIKO | Xelpoupylkdg kaBaplopog [KavoTTomTIKr| emoUAwoN
TMveupova 3,5€m
12. T'N. | 70 | Kapkivog lurmadpovdm Juvinpentikd BeAt{won
Maaotou 1 €toq
13. M.T. | 63 | Kapkivog ZONevOPOVIKO | XelpoupyIkdg KaBaplopog [kavoTTomTIKY| eMoUAWOoN
Maaotou 3 ém
14. AT. | 64 | Kapkivog Z0ONedPOVIKO XEIPOUPYIKT| AneBiwoe
Mpootdm 1 €toq agalpeon anoAUuaTog
15. KZ. | 69 | Kapkivog ZONedPOVIKO XELPOUPYIKT| [KavoTTOmTIKY| €MOUAWON
lMveupova 2 ém agaipeon anoAuuarog
16. KX. | 71 | Kapkivog Z0NedPOVIKO XELPOUPYIKT| Aidomaon tpaduatog
Mpootdm 4 €m agaipeon anoAuparog Kal UroTpoTn
17. MK. | 79 | Kapkivog ZONeVOPOVIKO | Xelpoupylkdg KaBaplopog [KavoTTomTIKY| eMoUAWoN
Maaotou 2,5€m
18. AK. | 72 | Ooteondpwon | Alevdpovdin Juvinpentikd AnotéAeoua auetdfAnTo
3 ém
19. ENM. | 61 | Ooreondpwon | lurmavdpovdm | Zuvinpenukd AnotéAeopa auetdpAnTto
1 €10Q
20. EX. | 68 | Ooteonépwon | Alevdpovdmn Juvinpentikd BeAt{won
4 m
21. B.. | 63 | Ooteomnépwon | Alevdpovdrn SuvtneEnTkd AnotéAeopa aueTdpAnTo
2 €m
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anooagnviotel TApwe. Otwpeltal mwg mapepBaivouy
oto PBloxnpikd povordt g pefarovding (BloouvBeon
OTEPOAWV), TIPOKAAWVTAG SIAKOTT| TNG OOTEOKAQTTIKAG
Spaotnpidtntag (Monkkonen kai ouv. 2006, Pupdvog
kar ouv. 2009), kabwg emiong avaotéMouv v avtiia
mpwtoviwv-ATP peidvovtag €tol ) petaBolikr Spa-
otnpidtntad twv ooteokhaotwy (David kai Baron,
1995). H ooteoBAaotikiy dpaotnpidtnta emnpedletal
enfong and tnyv éupecn Spdon Twv SIPWOPOVIKOY GTOV
KUKho ootikoU petaBoliopoy, péow Peiwong g oot-
knG anoppdenong (Toetoevékou kar KahiBag, 2010).
Mia oAU onpavtikd 1816tTa twv dIpwoPoVIKWY ard-
Twv eival emong n avactaitikr] emidpaor) Toug ot Aei-

Aiavou B. kai ouv./Lianou V. et al.

in structure to pyrophosphate molecules, however
their mechanism of action has not yet been fully clari-
fied. They are thought to interfere with the mevalonate
biochemical pathway (sterol biosynthesis) by inhibiting
osteoclastic activity (Monkkonen et al. 2006, Romanos
et al. 2009), while they also inhibit the the ATPase pro-
ton pump, thus reducing the metabolic activity of
osteoclasts (David and Baron, 1995). Osteoblastic
activity is also affected by the indirect impact of bis-
phosphonates on the cycle of bone metabolism,
through the reduction of bone resorption (Tsetse-
nekou and Kalivas, 2010).

Moreover, one of the key properties of bisphospho-

Table 2.
Patients’ treatment and outcome

Patient GeAngd:r/ Primary disease B'T_g:;fﬁt?ﬂ:?s

1. KA. | 67 | BreastCancer Zoledronic
2 years

2. AA | 65 | Kidney Cancer | Zoledronic
2 years

3. AA. | 63 | BreastCancer Zoledronic
20 months

4. S.G. | 69 | Prostate Cancer | Zoledronic
2 years

5. M.D. | 78 | Prostate Zoledronic

Cancer 3 years
6. E.T. 75 | Multiple Zoledronic
Myeloma 5 years

7. KB. | 75 | Lung Cancer Zoledronic
4 years

8. AF. 74 | Lung Cancer Zoledronic
2 years

9. P.T. 71 | Breast Cancer Zoledronic
18 months

10. K.L. 68 | Lung Cancer Zoledronic
2 years

11. G.M. | 67 | Lung Cancer Zoledronic
3.5 years

12. G.IN. | 70 | Breast Cancer Ibandronate
1 year

13. P.T. 63 | Breast Cancer Zoledronic
3 years

14, AG. | 64 | Prostate Cancer | Zoledronic
1 year

15. K.S. | 69 | Lung Cancer Zoledronic
2 years

16. KX. | 71 | Prostate Cancer | Zoledronic
4 years

17. MK. | 79 | Breast Cancer | Zoledronic
2.5 years

18. AK. | 72 | Osteoporosis Alendronate
3 years

19. EP. | 61 | Osteoporosis Zoledronic
1 year

20. ES. | 68 | Osteoporosis Alendronate
4 years

21. BP. | 63 | Osteoporosis Alendronate
2 years

Treatment
Surgical
removal of sequestrum
Conservatively
Conservatively
Conservatively
Conservatively
Surgical debridement
Surgical debridement
Conservatively
Surgical
removal of sequestrum
Surgical debridement
Surgical debridement
Conservatively
Surgical debridement
Surgical
removal of sequestrum
Surgical
removal of sequestrum
Surgical
removal of sequestrum
Surgical debridement
Conservatively
Conservatively

Conservatively

Conservatively

Outcome

Satisfactory healing
Died

No change
Improvement

No change

wound dehiscence
and relapse
Satisfactory healing
Died

Relapse to adjacent region
Satisfactory healing
Satisfactory healing
Improvement
Satisfactory healing
Died

Satisfactory healing
wound dehiscence
and relapse
Satisfactory healing
No change

No change

Improvement

No change

Apxeia EMnvikig 2topatikrig & M'vaBompoowrikig Xeipoupyikic/
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Toupyia TNG ayyeloyéveons pEow NG Heiwong NG
ouykévtpwong tou mapdyovta VEGF (ayyeiakdg auén-
TKdG TTapdyovtag tou evdoBnhiou) oto afpa (Ruggiero
kai ouv, 2004, Ferreti kai ouv. 2005).
O1 Wang kai ouv. (2003) avépepav yia mpwtn gopd 3
TIEQITTTIWOEIG OOTEOVEKPWONG yvdbou oe yuvaikeg pe
I0TOPIKG Kapkivou Tou pactoy Tou Adppavav dipw-
opovikd. ‘Extote kataypdgpovtal diapkwg avahoyeg
TIEPIMTWOEIG aoBevwy, TTou eppavifouv dia eEQIPETIKA
avBektkr Hoper) ooteopueNTdag n omoia poidlel e
TG PAGPEG Tou TMpokahouvtal and 0OTEOAKTIVOVEKQW-
on Kal XapaktnpiCetal wG 0oTEOVEKPWON TwV Yadbwv
amné dipwogovikd (Migliorati kai ouv. 2005a kar 2005,
Nikntdkng kar ouv. 2008).
To 2007 n Apepikaviki Etaipeia 2topaukig kar Mva-
Bompoowikrg Xeipoupyikrig (AAOMS) kabdpioe Tig
mpoUmoBéoeig Tou TpEmel va 1oxUouy, wote va Bew-
pnBel Mwg n vékpwon tou ootou NG yvdbou Tpoép-
xetal and dipwopovikd, ug eEAG:
- E&eNoodpevn 1 mponynBeioa tng didyvwong Bepa-
mela pe dipwopovikd
- ExteBeipévo kar vekpwtikd ootd yia didotnua peya-
Nitepo twv 8 efdouddwy ka
- Amouofa xoprjynong aktivoPoAiag otn tpaxniormpo-
owtkr xopa (AAOMS 2007).
H oxeddv amokheiotik} eppAvIon TG OOTEOVEKPWONG
otG yvaboug opeiletal ot peydAn OUYKEVTOWON ToU
(Qappdxkou otnv Tepioxn, AOyw TG au§npévng aiyat-
KNG PONG Kal Twv auénuévwyv avaykwy avadiapdpew-
onG, oe ouvduaoud pe TV pikpoPiaky xAwpida tou
otéparog (Bagan kar ouv. 2007, Khosla kai ouv. 2007).
2N OUVIPITTTKY TAEIOYN®Ia TwV TIEPITTIWOEWY 1 OOTE-
OVEKPWON Twv yvdbwv oxetiCetal pe v evooPAERia
XOPNYNon TwV SIPWOPOVIKOV APHAKWY Kal TTOAU
onavioTepa eppaviCetal yetd and per os aywyr, Yeyo-
VoG Tou emBeBaidvetar kar and ) Sikr pag peAétn. O
ouaieg TIoU evoxoTiololveal Kupiwg eival to (olevdpo-
VIKO 0EU Kal n mapivépovdtn, evey au&avopévng tng
xpovikiG Sidpkeiag Myng tou @appdkou, aufdvetal
Kal o KivOUVOG EPQAVIONG OOTEOVEKPWANG. AV Kal YWw-
piCoupe Tw¢ amartolvtal mepimou 3-5 xpdvia AMPng
Sipwopovikgv amd 1o otdua yia va mpokAnBel BAGRN,
0 avTioToIXOG €AAXIOTOG XPOVOG yia Ta evOOoPAERIa
okeudopata, dev ival ywwotdg (Marx kai ouv. 2007).
> S1Ebvr) PiPhioypapia avapépetal wg PECOG XPAVog
ol 9,3-14,1 priveg, evw n epgdvion TG BAGPNG énetal
mdvia pIag evOOOTOPATIKAG XEIPOUPYIKAG TIPAENG
dMote dMng Baputntag (Marx kai ouv. 2007). 2t
SIKA pag PeAETn o aviioToixog PECOG XPdvog AAYNG
Sipwopovikav evdopAefing Atav 30 prveg, eve amal-
Touvtav Tepimou 3 prjveg Petd tn Sievépyeia piag evoo-
OTONATIKAG TPAENG YIa VA EYPAVIOTE N OOTIKY VEKOW-
on. Ta alwtolxa okeudopata eEdMou, evoxorolou-
vial oAU Trepioodtepo and ta pn alwtolxa oty
eppavion ootikwv aMoinoewy (Ruggiero kar ouv.
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nates is their inhibiting effect on process of angiogene-
sis, by reducing the levels of VEGF (vascular endothelial
growth factor) in the blood (Ruggiero et al. 2004,
Ferreti et al. 2005).
Wang et al. (2003) were the first to report 3 cases of
jaw osteonecrosis in women with a history of breast
cancer, who where on bisphosphonates. Since then,
numerous similar cases have been reported, involving a
highly resistant type of osteomyelitis, which resembles
lesions caused by osteoradionecrosis and has been
described as bisphosphonate-induced osteonecrosis of
the jaws (Migliorati et al. 2005a and 2005b, Nikitakis et
al. 2008).
In 2007, the American Association of Oral and Ma-
xillofacial Surgery (AAOMS) determined the criteria
that must be satisfied in order for a case of jaw
osteonecrosis to be classified as bisphosphonate-
induced. These criteria are:
- Current or previous treatment with a bisphospho-
nate;
- Exposed necrotic bone that has persisted for more
than eight weeks; and
- No history of radiation therapy in the cervicofacial
region (AAOMS, 2007).
The almost exclusive occurrence of osteonecrosis in
the jaws can be explained by the high concentration of
the drug in the area due to the increased blood flow
and needs of bone remodelling, combined with the oral
microbial flora (Bagan et al. 2007, Khosla et al. 2007).
In the vast majority of cases, jaw osteonecrosis is relat-
ed to the intravenous administration of bisphosphonate
drugs and less often to their oral administration, which
was also confirmed by our study. The substances that
are mainly considered to account for that are zole-
dronic acid and pamidronate, while the risk of
osteonecrosis increases with the duration of adminis-
tration. Even though it has been discovered that a
lesion can develop after 3-5 years of oral bisphospho-
nate use, it is not clear how long it takes for intravenous
preparations to cause lesions (Marx et al. 2007). In the
international literature, the average time is reported to
be 9.3-14.1 months, while lesions always develop after
intraoral surgical procedures, the extent of which varies
from case to case (Marx et al. 2007). In our study, the
respective mean time of intravenous bisphosphonate
use was 30 months, while after the intraoral procedure
it took approximately 3 months for osteonecrosis to
develop. Moreover, nitrogenous preparations are
believed to account for the development of more bone
lesions than non-nitrogenous ones (Ruggiero et al.
2006, Brooks et al. 2007, Gutta and Louis, 2007, Rizzoli
et al. 2008, Nikitakis et al. 2009).
Among the factors that appear to increase the risk of
bisphosphonate-induced  osteonecrosis are the
patient's age, long-term corticosteroids use, metabolic
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2006, Brooks kar ouv. 2007, Gutta kai Louis, 2007,
Rizzoli kai ouv. 2008, Nikntdkng kar ouv. 2009).
Mapdyovteg ol omoiol gaivetal mwg au§dvouv Tov Kiv-
Suvo epPAVIONG OOTEOVEKPWONG amd  dIPWOPOVIKA
efval n peydAn nAikia, n xpovia Ajn KOPTIKOOTEPOEI-
Sv, 1@ PetaBoAikd vooruatd, Td Voorudta Tou aipia-
TOG, O OUOTNATIKEG AOINWEEIG, N XnueloBepaneia kai n
akuvoBepareia, evwy oupPdAouy emiong To kdmvioua,
N KatavdAwon aAKoOA Kkai n TANHKEAG OTOHATIKN UyI-
evr) (Adokapng kar Nkdykapn, 2008).

H kdtw yvdBog mpooBdMetar ouxvdtepa and v dvw
(65-70%) Moyw mwxdtepng aldTtwong, eve Og TIOCO-
ot6 75-80% n eupdvion TG 0CTEOVEKOWONG AKOAOU-
Bef tn dievépyeia piag evdootouatikig eméuBaong, mou
ouviBwg eivar pia amry e€aywyr), Onwg @aivetar kai
otn Sikr gag perétn. Qotdoo €xouv onpelwbel 0oTIKEG
PAdBeg ota mhaioia opbodovuikrg Bepareiag, kabwg
kal autépatn epeavion oe mocootd 20-25%. Ze Tepi-
TIWON aUTOPATNG VEKPWONG, TPOOBAMeTal ouvrBwg n
omioBia yAwooikr] MAeupd TG kdtw yvdbou, mévw and
v Tiepioxn €kpuong tou yvaboioeidous pudg (Bagan
kai ouv. 2005, Mohupépng kar ouv. 2006, Marx kar ouv.
2007, Nikntdkng kar ouv. 2009).

2Upewva pe v AAOMS (2009) n otadiomoinon g
00TEOVEKPWONG Twv YvdBwv amd dipwopovikd dia-
HOPPWVETAl WG EEAG:

Aobeveic uné Beparneia pe dipwopovikd and to otdpa
N evlopAeBing, alMd dev eugavifouv vekpwtikd
oatouly, Bewpeltal 6t avrikouv otnv opdda Kivouvou.
210 otddio 0, Sev umdpxel KAVIKG VEKPWTIKO 00TO,
aMd pn €181kd KAIVIKA onpeia Kal oUPTmopata.

>to otddio |, mapatnpeftal ooty €kBean, MANV Spwg
QOUNTTTWHATIKN.

>1o otddio I, ouvuridpxouv TIOVOG Kal onpeia GAeypo-
vAG.

>to otddio I epgpaviovtar kal ootikd amoAduara,
oupiyyia e ekpory TUou, ooteohuaia kal, eviote, autd-
pata katdypata (Bik. 6). O aoBevriq maparmoveitar yia
névo, aiywdia, aiobnua Bdpoug kar mapaiobnoia tou
KAtw xefhoug, evw ouxvd ep@aviCel pia andtopn erm-
Sefvwon TG evOOOTOPATIKAG TOU KATdoTtaong Tou
pIgeital odovTIKEG Kal TTEPIOOOVTIKEG  (PAEYHOVEG
(Migliorati kar ouv. 2008).

2Ta dpxikd otddia g vOoou PMopel va unv mapdatn-
pnBoUv aktivoypagikd eupripatd. Kabwg duwg n oote-
ohuofa emexteivetal eival duvat n avayvwpion twv
OOTEONTIKOV aMolwoewy, He oagr ouvriBwg dpia.
2uvbuaoog diauydoewv-oKIdoewy PopEl va mapatn-
pnBel otV TEPITTTWON TTOU CUVUTIAPXOWV OCTIKA aro-
Npata (B 7,8,9) (Chiandoussi kar ouv. 2006).
lotohoyikd mapatnpeital vékpwon ootoy, au§nuévog
apIBPOG 0OTEOKAQOTWY, KOKKINONG 10TOG Kal UTTOAE(U-
pata pikpoPiakwv mapaydviwy (Hansen kar ouv.
2006). H vékpwon empolivetal cuxvdtepa and akt-
vopuknteg, Eikenella kai Moraxella kar omavidtepa amnéd

diseases, blood diseases, systematic infections, chemo
and radiotherapy, while smoking, alcohol consumption
and improper oral hygiene are also contributing factors
(Laskaris and Gagari, 2008).

Due to its poorer blood supply, the mandible is affect-
ed more often than the maxilla (65-70%), while in 75-
80% of the cases osteonecrosis develops after an intra-
oral procedure, which is usually a simple tooth extrac-
tion, as confirmed by our study. However, it is report-
ed that bone lesions can also develop within the frame-
work of an orthodontic treatment, as well as sponta-
neously in 20-25% of the cases. In cases of spontaneous
necrosis, the areas that are most commonly affected
are the posterior lingual surface of the mandible, above
the attachment of the mylohyoid muscle (Bagan et al.
2005, Polymeris et al. 2006, Marx et al. 2007, Nikitakis
et al. 2009).

According to the AAOMS (2009) staging of bisphos-
phonate-induced jaw osteonecrosis is as follows:
Patients on oral or intravascular bisphosphonates, who
do not display necrotic bone, belong to the risk group.
At stage 0, there is no clinically necrotic bone, but only
non-specific clinical signs and symptoms.

Stage | involves bone exposure, which however is
asymptomatic.

Stage Il involves pain and signs of inflammation, while
stage Il also includes sequestra, cutaneous fistulas, oste-
olysis and, sometimes, spontaneous fracture (Fig. 6). At
this stage, the patient would complain about pain,
bleeding, a feeling of heaviness and paraesthesia of the
lower lip, while there is often a sudden deterioration of
his/her intaoral condition, resembling dental or peri-
odontal inflammation (Migliorati et al. 2008).

At the initial stages of the disease, there might be no
radiographic evidence. However, as osteolysis pro-
ceeds, it is possible to identify osteolytic lesions with
clear margins. A combination of radiolucency and ra-
diopacity can be observed, in case sequestra are also
present (Fig. 7,8,9) (Chiandoussi et al. 2006).

Eix. 6: E§wotopaukd oupiyio otnv acBevi 9.
Fig. 6: Extraoral fistula of patient no 9.
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Eik. 7: Ooteovéxpwon kdtw yvdbou (AP) otnv Eix. 8: H mavopaypikr akuvoypagia tng acbevoug 6 avadeikviel Eix. 9: H 3D afovikr Topoypagpia tou aoBevoig |6
acBevy 6, ue TOMaNAS puéhwpa. EKTETAPEVO OOTIKG améAupa otV kdtw yvdabo. UE EKTETAPEVN OOTEOVEKPWON avw yvdBou (AP).
Fig. 7: Mandibular osteonecrosis (left) of Fig. 8: Panoramic x-ray of patient no 6 showing a large Fig. 8: 3D-CT of patient no 16 showing an extended
patient no 6 suffering of multiple myeloma. mandibular sequestra. maxillary (left) osteonecrosis.

otehéxn methicillin-resistant  Staphylococcus  aureus,
Streptococcus spp, streptococcus anginosus constella-
tus, Escherichia coli kar Bacteroides melaninogenicus
(Nikntdkng kar ouv. 2009).

H Siagopikr didyvwon mepidapBdvel Tnv ooteoaktivo-
VEKPWON, TNV 00TEOUEATIOA, TIG TTPpwToTabelg | peta-
OTAUKEG OOTIKEG BAABEC kal v TToMamAy ooteivo-
ootk duomhaoia (Nikntdkng kar ouv. 2009).

To peiCov mpdPAnua eivar n mEdANYN NG eHPAviong
NG ooteovékpwong. Kpivetal okdmipo mpiv v évapén
G Bepareutikiig aywyrig e Sipwopovikd Kkal, ave&dp-
Tta TG 0dou xoprynong, va yivetar mieng kKAIVIKOG
Kal aKuvoypagIkdg €Aeyxog TNG OTOPATIKG KOIASTN-
1ag. O aoBevrig 6a pémel va evnpepwvetal Aemope-
PWG yIa Toug KivUvoug Tou diatpéxel Kar va tietar oe
TPOYPAWNAa ouotnUatikoy emaveréyxou, ouvibwg avd
3unvo. ‘OAeg ol evdootouatikég mapepPdoeig TpETel
va mponynBoulv tng évapéng Oepaneiag kar e1dikd o
XEIPOUPYIKEG, TTOU efval okATTIHO va €xouv TepatwBel
Touhdxiotov | prjva mpiv. Ewoeftar éu o aoBevrig mpé-
TTel va eTialdeleTal otny eMTEAECT APoyng oTouatikig
UYIEIVAG KAl VA eVNUEPWVETAI TIWG TIPETTEN va armeuBive-
Tal apéowg oto yiatpd Tou, POANG diamotwoel TNV
Tiapapiker] evdootopatikr) aMayH.

20ppwva pe T PiPhoypagia, katd tn Sidpkeia g
Bepareiag pe dipwopovikd avtevdeikvutar omoladrimo-
Te XEIPOUPYIKY TTPAEN, cupmepiAapPfavopévng Kal g
TomoBétnong epguteupdtwy, Kabwg kai n dievépyeia
mepiodovtikou kabapiopou kai opBodovtikrg Bepartei-
ag. 2TV Tepimwon g per os MYng dIpwo@oVIKOY
priopoUlpe va dievepyriooupe e TIOAS peydAn aogd-
Aela otroladrmote XelpoupyIk TIPAEN Péoa ota Tpwta
3 xpdvia ano tnyv €vapén g aywyrg, epdcov o acbe-
viig &e AapPdvel koptKooTePOEISH. 2TV Tepimwon
mou o acBeviig AapPdvel koptikootepoeld 1| éxouv
TTepdoel 1a 3 TIPWTA €T aywyrig He SIpWoPoVIKG, Ouvi-
otdtal ) SiakoTT| Tou @apudxou yia 3 prveg Tpiv and
TNV emépBaon kai PExpI OAOKAPWOoNG TG EMOUAWONG.

Tépog 12, No 3,201 1/Vol 12, No 3,201 |

Histologically, the following evidence can be observed:
bone necrosis, increased number of osteoclasts, granu-
lation tissue and residues of microbial pathogens
(Hansen et al. 2006). The necrosis is usually infected by
strains of actinobacteria, Eikenella and Moraxella, and
less frequently by methicillin-resistant Staphylococcus
aureus, Streptococcus spp, streptococcus anginosus
constellatus, Escherichia coli and Bacteroides melanino-
genicus (Nikitakis et al. 2009).

Differential diagnosis includes osseoragionecrosis,
osteomyelitis, primary and metastatic bone lesions and
multiple cemento-osseous dysplasia (Nikitakis et al.
2009).

The major problem is prevention of osteonecrosis.
Before starting a bisphosphonate therapy and regard-
less of the route of administration, it is deemed neces-
sary to perform full clinical and radiographic examina-
tion of the oral cavity. The patient should be informed
in detail about the risks involved and receive regular fol-
low-ups, usually once every 3 months. Any intraoral
procedure should be performed before the beginning
of the treatment, particularly surgical procedures, which
should have been completed at least | month in
advance. Of course, patients must receive adequate
training on how to maintain excellent oral hygiene; they
must also be made aware that they should consult their
doctor as soon as they notice even the slightest intrao-
ral change.

According to the literature, during a bisphosphonate
therapy, any surgical procedure is strongly discouraged,
including the placement of implants, as well as peri-
odontal cleaning and orthodontic treatments. In the
case of oral administration of bisphosphonates, it is safe
to perform any surgical procedure within the first 3
years from the beginning of the treatment, as long as
the patient is not on corticosteroids. If the patient is on
corticosteroids or the first 3 years of the bisphospho-
nate therapy have already passed, it is recommended
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Evvoeftal mwg yivetar mpoomdBeia n xeipoupyikr emép-
Baon va eival éoo to duvatd mo atpaupatiky yivera,
EVW N ouvewonon pe tov Bepdmovia 1atpd Kpivetal
anapafntn mdvta (Marx kai ouv. 2005, Black kai ouv.
2006).
2Upewva pe toug Edwards kar ouv. (2008) emtpgmo-
vtal n torkr] avaiobnoia, n anh anotplywon, n Sie-
vépyela epppdEewv kai evdodovtikrg Bepareiag, n
UTIEPOUAIKT] TIAPAOKeUr| SovTiwy, N POoBETIKY amoka-
tdotaor] Toug Kabwg Kkal n akivnromoinon eUoEIoTwv
Sovtiwv, drmoyn mou dev eival eupEwg amodeKTr).
H mpoeyxeipnukr a&iordynon tou CTX (C-tehikd
tehomertidio) amotelel e€aipetikd Seiktn MEAPAEYNS
KIVOUVOU OOTEOVEKPWONG TwV Ydbwy, TTou ouoTAvetdl
va yivetar og 6ooug AapBdvouv per os Sipwo@oviKd.
To CTX-test otov opd (petd amd vnoteia) f kal ta
oUpa tou acBevoug, amotelel Sefktn ootikoy kataBo-
NopoU kal ol TIPEG Tou Oto afpja kupaivovtar Jetagy
400-550 pgr/ml. Qotdoo tpés dvw twv 300pgr/ml
Bewpouvtal uololoyikés. Bdoel autwy, o kivduvog
avdrmuéng ooteovékpwong otadlomoleital wg eEAG:
- Enfmeda <100pgr/ml avtiotoixolv og uPnAd kivouvo
YIQ OOTEOVEKPWON
- Enfmeda 100-150pgr/ml avuotoxolv oe petpio Kiv-
Suvo yia 0oTEOVEKPWON
- Enfmeda >150pgr/ml avtiotoixolv og xapnAd kivou-
VO YId OOTEOVEKPWOT.
H &iakomry g xoprjynong tou @appdkou yia 4-6
prveg pokaAel alénon twv emmédwy tou Tehomerudi-
OU OTO aipa, yeyovog Tou duvnuikd Heidvel Ty moa-
vOTNTa avdmmuéng OoTEOVEKPWONG Twv yvabwy, v
ouyxpovwg Behtidvel v ootikr| emotiwon (Marx Kkai
ouv. 2007, Adokapng kar kdykapen, 2008).
2Ta TAQiola NG QVUIPETWIIONG TNG OOTEOVEKPWONG
emdiwketal n avakougion tou acbevous and tov mévo,
N anodpopr TG PAEYHOVAG KAl N avaoTtoAq NG emé-
ktaone. H avupetwmon e€aptdrar and to otddio g
véoou.
2tnv opdda kivduvou dev amarteftar kapia Bepareia.
Koivetar emBeBAnpévn n evnuépwon tou aoBevolg Kai
n exmaideuor] Tou og Béuata oTopatikig Uyeiac.
>to otddio 0, amarteital n xoprjynon avalynukwy kai
eviote avuPioTikGv.
210 otddio |, ouotrvetal otov acBevr| va yivetar kabn-
HePIVA Xprion oTopatikwv SlaAupdTwy XAwpe&Idivng
0,12%, khvikry emaveEgtaon avd tpiunvo.
>to otddio I, emfong xopnyouvtal otopatikd diaAipa-
Ta, aMd emmiéov avuPiwon kar mauofmova. Zuvribwg
XopNyeftal TevikiAivn per os, eviote og ouvduaopd e
petpovidaldAn. e mepimwon aMepyiag pmopel va
xopnynBel do&ukukAivn, aliBpopukivn, oimpophotaai-
vn, KAvoapukivn. H khapiBpopukivn de xpnoiyotolei-
Tal, yiati oto Bepareutikd g edopa Sev mepIAapBA-
vovtal ol OUXVOTEPA QVATTIUCOOHEVO!  HIKPOOPYAVI-
opol, &nAadr] ol akuvopuknteg, n Eikenella kai n

Aiavou B. kai ouv./Lianou V. et al.

that the patient stop taking the drug for 3 months
before the procedure and until healing has been com-
pleted. Of course, the surgical procedure should be as
atraumatic as possible, while coordination with the
attending doctor is necessary in all cases (Marx et al.
2005, Black et al. 2006).
According to Edwards et al. (2008) local anaesthesia,
calculus removal, filling, intradental treatment, hypergin-
gival tooth preparation, prosthetic rehabilitation and
stabilization of loose teeth are allowed. However this
view is not widely shared.
Preoperative evaluation of CTX (C-terminal telopep-
tide) is an excellent way of predicting the risk of jaw
osteonecrosis, and should be carried out in all cases of
oral bisphosphonate use. Serum CTX (after fasting), or
urine CTX are indicators of bone catabolism, and their
values in the blood vary between 400-550 pgr/ml.
However, values above 300pgr/ml are considered nor-
mal. On this basis, the risk of developing osteonecrosis
is staged as follows:
- Levels <100pgr/ml indicate a high risk of osteonecro-
sis
- Levels 100-150pgr/ml indicate a moderate risk of
osteonecrosis
- Levels >150pgr/ml indicate a low risk of osteonecro-
sis
Discontinuation of bisphosphonate therapy for 4-6
months increases the levels of the telopeptide in the
blood, which can potentially reduce the risk of jaw
osteonecrosis, while it can also improve bone healing
(Marx et al. 2007, Laskaris and Gagari 2008).
Within the framework of osteonecrosis treatment, the
aim is to relieve the patient's pain, address the inflam-
mation and inhibit the further spread.
The treatment method depends on the stage of the
disease.
In the risk group, no treatment is needed. It is neces-
sary to inform the patient and train him/her on issues
of oral hygiene.
In stage O, painkillers or, sometimes, antibiotics should
be administered.
In stage I, the daily use of 0.12% chlorhexidine mouth
rinses and clinical re-examination every trimester are
recommended.
In stage Il, oral rinses are also administered, combined
with antibiotics and painkillers — usually oral penicillin,
sometimes in combination with metronizadol. In case of
allergy, doxycycline, azithromycin, ciprofloxacin or clin-
damicyn can also be administered. Clarithromycin is not
used because the most commonly developed microor-
ganisms — i.e. actinobacteria, Eikenella and Moraxella -
are not included is its therapeutic range. Antibiotics
should be administered for 14 days or until the inflam-
mation is resolved. In case of persistent inflammation,
cultivation and antibiogram are recommended.

Apxeia EMnvikig 2topatikrig & M'vaBompoowrikig Xeipoupyikic/
Hellenic Archives of Oral and Maxillofacial Surgery




Ooteovékpwon yvdBwv amd Sipwopovikd/Bisphosphonate-induced osteonecrosis of the jaws 153

Moraxella. H avuPiotkr aywyr mpémel va xopnyefta
yia 14 nuépeg r 600 XPeIaoTel PEXPI va aVTIETWTIOTES
N @Aeypovr). KaMiépyeia kar avtufidypappa mpoteivo-
VIl O€ TTEPITIWOEIG ETTIPEVOUOAG PAEYHOVIG.

>to otddio lll mpaypatomololvral dAa ta mapandvw
Kal EMTMAEOV XEIPOUPYIKEG €eMEHPAOEIC, XWwPIG OPWS
anmoAUtwg eyyunpéva anoteréopata (AAOMS, 2009)
>e Oha ta otddia TpEmel va agpaipolvial td OoTKG
aroAUpata kai va e&dyovial Ta ouPmwatikd ddvua
TIou epmAékovtal otn PAGPN. Avagépetar i n KAuyn
NG TIEPIOXNG TNG OOTEOVEKPWONG He vdpBnka amd
akpUAIKS 1 BiviNio, pmopel va avakougioel Tov acBevr|
and Ta CUPTTIWHPATA KAl OUYXPOVWG vVa TTPOOTATeUEl
v mepioxr) and empdiuvon (Marx 2003, Bagan ka
ouv. 2007, Khosla kai cuv. 2007, Marx kar ouv. 2007,
Rizzoli kar cuv. 2008).

H xprjon tou umepPapikol ofuydvou O qaivetal va
EXEl TIPOOPEPEI TA AVAPEVOPEVA, WOTOOO KATIOIO! OUY-
YPAPElG umootnpiouv TWG N €QAPHOYr) ToU TIPIV TN
Sievépyeia KATTOIAG XEIPOUPYIKAG TPAENG Hmopel va
éxel Oetikd anotehéopata (Borgioli kar ouv. 2009).

2YMIMEPAXMATA

O apiBpdg twv acBeviv ou AapBdver dipwopovikd
Kal eppaviCel 0oTEOVEKPWON Twv YVdaBwv @aivetar Twg
au&dvel ohoéva kal TEPIOOGTEPO Kal O TIPOPRANUAT-
o[0G TG S1ebvouc KovaTtntag Tdvw oto Bépa amodel-
kvietal amd To TAABOG Twv TTPAYHATOTOIOUHEVWY
EPELVAV. AUCTUXWG O pnxaviopdg dpdong twv eap-
pdkwv Oev €xel amooagnviotel TAPWG Kal To 3aoikd
oo Tou SIaBEToupe via TNV avPETWMon eEakoAou-
B¢l va eivar n mpdAnyn.

>t OIkA Jag peAétn akoloubrjoape éva Bepameutikd
oxfua Baoifopevor ot otadlomoinon TG OOTeEoVE-
KOWONG, TO OTolo €ixe KaAd AMOTEAEOPATA. 2 UVETTWG N
otadioroinon g BAGPnG eivar amapaftntn yia tov
kaBoplioud tou oxediou Bepareiag.
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