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MEPINHWH: O diaxpovikd upnAdg emmoAaopds g
00TeOTOPWONG Kai n otadlakd au§avopevn eappakeu-
TIKF) TNG QVTIETWITION HE XPrON Kal TwV OUyXPOovwy av-
TIOOTEOANUTIKWY Qappdkwy, kabiotolv BERaio dti o odov-
Tiatpog Ba avupetwioel aoBevelg ou AapPdvouy ta ev
Aoyw pdppaka.

H oxeuddpevn pe Ta avtiooteoAUTIKd @APPaAKka OoTeo-
VEKOWON Twv yvdBwv eival pia moAd coPapr véoog, yia
NV ePAVIoN TG oTToiag evoxomoloUvtal HETagy AMwv
ol eEaywYEC SOVTIWY, N XEIPOUPYIKY TWV EUPUTEUNATWY,
aMd Kkal Tpaupatiopol Tou BAevwoydvou amd odovto-
oToIXieC.

2Komd autig NG epyaoiag amoteAel n digpelvnon G
emikaipng PIPANoypagiag, agevogs wg mpog v 0oteoTo-
PWON Kal TNV (QAPHAKEUTIKY TNG QVTIPETWTION KAl ape-
TEPOU WG TPOG TN dlaxeipion Twv aoBeviyv autwv Tou
AapBdvouv avtiooteoAUTIKA (AP aka yid Ty OoTeoTTo-

pWan.
AE=EIX KAEIAIA: Ooteomevia, Oateonopwor), Aipwopo-

vikd, Aevoooupdprn, Avtiooteohutikd, OoTeovEKPWON
TV yabwv

SUMMARY: The traditionally high incidence of osteo-
porosis along with the gradually increasing pharmacolog-
ical treatment with the use of modem antiresorptive
medication among others, make it quite certain that the
dentist will come across patients, who are being treated
with this kind of medication. Medication related os-
teonecrosis of the jaw (MRON)), is a serious disease that
has been associated among others with teeth extraction,
implant surgery, and trauma due to ill-fitting dentures.
In this paper, the modern literature concerning osteo-
porosis, its treatment options, and the management of
those patients who are treated with antiresorptive med-
ication against osteoporosis, are presented.
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A. OXTEOINOPQZH

H ooteomdpwon éxel avayvwpiotel AoV w¢ pia 0agwg
kaBopiopévn aobéveia, n omoia ennpedlel mdvw amd 75
ekatoppupia avbpwroug o Eupwrn, Hvwpéveg IMoA-
Teleg Apepikis kal lamwvia kar €§ artiag autrig mpoka-
AoUvtal etnoiwg mepioadtepa amd 8,9 ekatopplpia Ka-
Tdypata maykooping (WHO-2004). ‘Exer Bpebei 6T o
Kivbuvog yia kdtaypa kaprou, orovoulou, 1 loxiou, ival
NG té&ng tou 30-40% oTig avertuypEVEG XDPES, TTAPOd-
polog dnAadr pe Tov Kivduvo avdrugng otepaviaiag vo-
oou. Eidikd yia tg yuvaikeg gaivetar éu efval mo mbavd
€va o0TEOMOPWTIKS KATAYWUa, amd €UeEAypa Tou puo-
kapdiou, 1oXaIPikd eyKeQPANKO eTTEIOBIO, 1] KapPKivo ToU
paotol (WHO-2004).

O1 mapdyovteg kivdUvou avdammuéng ooteoTeviag-ooTe-
onépwong eival moManof kar diagopetikiig Paputntac.
2Upowva pe emKkaiporoinuévn kataypaer] toug (Cos-
man kar ouv. 2014), oxetiCovtal e Tov Tpomo (WG, Ye-
VETIKA VOOHUATA, EVOOKDIVOAOYIKES, YAOTOEVIEQONOYIKEG
1 QINATOAOYIKEG SIATAPAXEG, PEUPATOEISH KAl AUTOdvVO-
0a VOOHata, VEUPOAOYIKOUG Kal UOCKEAETIKOUG TIapd-
YOVIEG, (PAPUAKEUTIKY aywyr (YAukokoptikoeldr|, pebo-
Te&dTn, PapPitoupikd k.a.) kal TENOG He SIAPOPES ata-
Evoépnreg voooug onwg AIDS/HIV, oapkoeidwon, apu-
Aoegidwan, xpdvia petaBoAikd o&éwon kar dAMeG.

a) Baoikrj maBoguoioloyia ooteondpwong Kai
ta§ivépnon

O ootitng 10Td¢, EIOIKEUPEVOG, OTNPIKTIKOG 10TOG TOU
OWPATOC, XaPAkTnPIiCetal amd okANEAGTNTA KAl OXETIKY
akapyia, evey a€loonpeiwtn eivar n duvatdtntd tou va
avayewdrtal kai va auto-emdIiopOwvetal. 2 PIKPOOKO-
ko enfmedo, To 0otd anoteleftar amd toug ooteoPAd-
OTEG, TA OOTEOKUTIAPA KAl TOUG OOTEOKAAOTEG, EVW TN
Sopr Tou CUPTTANPEWVEI N OPYAVIKH IATPA TOU KOAaYO-
voU, Hn KoAayovoUxeg TPwTeiveg (00TEOEIBEG) Kal Ta
avépyava PetaMikd dhata mou evanotiBeval evidg g
opyavikAg prATeag. 18iaftepo evdiapépov oto petafol-
oo Tou ootol TTapouaidlel n duvatdtnta ootiKAG ava-
diapdpewong, pia duvapiky diadikacia Tou ouvexiCel
ka®' dAn T didpkeia g Lwrig evog avBpwou, katd T
orola o «maAaid 0otd» AMOPAKPUVETdl HEOW TNG Ola-
dikaoiag g ootikAg anmoppdenong (Sdpdon ooteokAa-
otwv) Kal otn Béon Tou evamnotiBetal veoouvtBEpevn
TIPWTEIVIKY PrTPa, n oroia otadiakd PetalikoTolETal
KAl JETATPETIETAl OE VEO OOTO.

Mio ouykekpipéva, n diadikacia autr amoteAeital amd
téooepic diakprtég doelg (Gallagher kai Tella, 2013).
ApxIkd, atn @don Tng evepyoronong g ootikAg ava-
dlapdpewong, ol TIPOOOTEOKAAOTEG HEOW KATAMNAWY
ONHATWV WEIHALOWY O OOTEOKAJOTEC, Ol OTTOI0I KAAOUV-
Tal OTNV €M@Aveld Tou 0oToU YId VA EKKIVACOUV TNV
aroppdenon. Ta ofuata autd molkiAouv Kar prmopouv
va TTPOEPXOVTAl amd Ta 00TeoKUTIAPd, TWV OTolwV Ol
SevdpItikég amoAEEIG KaTaoTPEPOVTAl and PIKPOKATAY-

Nrayidvtng I. kar ouv./Ntagiantis G. et al.

A. OSTEOPOROSIS

Osteoporosis has been clearly identified as a well un-
derstood disease that affetcs more than 75 million peo-
ple in Europe, the United States and Japan, and is being
considered responsible for more than 8.9 million frac-
tures per year worldwide (WHO-2004). Wrist, spine
and hip fracture are estimated to be around 30-40% in
developed countries, which is comparable to the risk
of coronary heart disease. As far as women are con-
cerned, an osteoporotic fracture is more frequent than
a heart attack, an ischaemic stroke, or breast cancer
(WHO-2004).

The risk factors concerning the establishment of os-
teopenia-osteoporosis are multiple and of different im-
portance. They are according to a modern description
(Cosman et al. 2014) related to the lifestyle, genetic, en-
docrinic, gastrointestinal or blood disorders, rheumatoid
arthritis, auto-immune diseases, neurological and muscu-
loskeletal factors, medication (glucocorticoids, metho-
trexate, barbiturates etc.) and finally some other, unclas-
sified diseases such as AIDS/HIV-infection, sarcoidosis,
amyloidosis, metabolic acidosis etc.

a) Pathophysiology and
classification

Bone is a specialised, supportive tissue characterised by
hardness, is relatively flexible and has a noticeable ability
to regenerate and self-repair. On molecular level, bone
consists of osteoblasts, osteocytes and osteoclasts, while
the rest of its structure consists of the organic collagen
matrix, non-collagenic proteins (osteoid), and inorganic
mineral content. The dynamic, life-lasting process of
bone remodelling is of great interest, and has some dis-
crete phases during which, the “old” bone is being re-
sorbed by osteoclasts and replaced by a newly con-
structed protein matrix, that is gradually mineralised and
reformed to new bone.

More specifically, this procedure consists of 4 phases
(Gallagher and Tella, 2013). Firstly, during the phase of
activation of bone remodelling, pre-osteoclasts tum to
mature osteoclasts under the impact of proper molec-
ular signals. Osteoclasts are attracted then on the bone
surface, and begin the resorption process. Those signals
vary a lot and may come from osteocytes, whose den-
dritic processes are destroyed by microfractures or me-
chanical stress, and as a result are being stimulated to
excrete the proper signaling molecules that attract pre-
mature osteoclasts, such as RANKL (receptor activator
of nuclear factor-kB ligand) and M-CSF (macrophage
colony-stimulator factor) (Dallas et al. 2013). Some hor-
mones also act as signaling molecules, as parathormone,
which rises when extracellular concentration of calcium
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pata r pnxavikd stress kai ouvenwg dieyeipoveal yid va
EKKPIVOUV Ta KatdMnAa onuatodotikd pdpia mou Ba
TIPOCEAKUCOUV TTPOSPOHOUG OOTEOKAGOTEG, OTIWG TOV
RANKL (receptor activator of nuclear factor-kB ligand)
kar Tov M-CSF (macrophage colony-stimulator factor)
(Dallas kar ouv. 2013). AMa t€toia orjpata Propsi va
efval oppovikd énwg cupPaiver pe tv apabopudvn, n
orofa au&dvetal dtav peinveral To eEwkuttdplo aopé-
OTI0, OUVOEETAl OTNV EMPAVEID TWV OOTEORAADTWY, TTPO-
kahel Tnv éxikpion RANKL, M-CSF kai Xnueiokivev Tipo-
OEAKUONG TWV OOTEOKAQOTWY, VW TTAPAMNAG HEIWVEI
Vv €kkpion tng ooteompoteyepivg (OPG) mpokawv-
Tag TeNIKG 0otk anoppdgnon kar aiénon tou aoPeoti-
ou oto aipa.

2N ouvéxelg, ot @don g anoppdPnong, ol O0TEo-
KAdoteg Snpioupyouv éva O&Ivo pikpoTiePIBAMOV peta-
€U Tou kuTtdpou Karl TG OOTIKAG EMEAVEIAS, HEOW TNG
aneleuBépwong 1dviwv H+ kar Cl- (ta omoia oxnuati-
Couv HCI) kal pe ) oupPoAr) Kal TwV TPWIEACWV Kal
TWV AUCOOWHIKWY KuoTISiwv ouvieAeftal n amoddunon
Tou ootoU (Raggatt kai Partridge, 201 3).

>N @don NG avaotpo®rig TTou akoAoubel, KUTtapa g
ooteoPAoTIKAG OelpdG KAAUTTTouV TV TIEPIOXn NG
anoppdenong Kai TV TPOETOINAlowV VIa T HETETETa
oUvBeon véou oatol, evw cuvepydlovtal Kai e O0TED-
pakpo@dya Ta oroia amopakpUvouy Ta UMTOAEUUATa g
niponynBeioag amoppdenond.

Téhog, otn @don g ooteoolvBeong, mapatneeitar wpi-
pavon mpdwpwv ooteoBAacTwy, N omoia endyetal pe-
TakU dMwv péow tou aoPeatiou Tou éxel ameheubepw-
Bel mponyoupévwg amd m edon g ootk amoppd-
onongG. NMAnv dpwg tou aoPectiou UNdpxouV Kal vewte-
pa dedopéva TTou EPTAEKOUV TA OOTEOKUTIAPA KAl TNV
EVEQYOTTOMNON TWV 00TEOPAATTWY, HECW TNG TIAPAYWYAS
povo€&eidiou tou alwtou Tou TPodyel TV wpipavon Twv
ooteoPractwv kar OPG n omoia avtiotoixa epmodiCel
TNV evepyoroinon twv ooteokAaotwv. Or mapamndve Ael-
Toupyieg Toug, kabiotolv mBavdtata ta ooteokUTIapa
PUBIOTEG TG ootikrg avadiapdpewong (Nakashima kai
ouv. 2012).

Y16 @UOIONOYIKEG OUVORKEG, Of KUKAOI TNG OOTIKAG
anmoppdenong Kai g dnpioupyiag véou octol eival
otevd ouvdedepévol Petagu toug. Méxpl tnv Tpitn Oe-
kaetia mepfmou g Cwng, To 100l0yio NG diadikaoiag
autig eival Betikd, pe v ooteomoinon va uteploxUel
EAAPPWG TG OOTIKAG AMOPEOPNONG Kal TV 00Tk pdla
va emtuyxdvel tn Péyiotn duvat tpr g, n oroia ma-
papével otabepr] péxpl Trepimou v NAIKia twv 50 eTdv.
2Tn CUVEXEIQ, N OOTIKY anmoppd@non UTepIoXUEl Kal
ootk pdla peiwvetal, eidikd O PETEPUNVOTIAUCIAKEG
yuvaikeg, diadikaoia mmou otadiakd, av apeBel aveEéhey-
KTn, odnyel og OOTEOTTEVIA KAl OTNV OUVEXEIQ OE OOTED-
népwon (Ferndndez kai ouv. 2006).

Etupoloyikd n ooteommdpwaon mpoépxetar and TG AEEEIC:
‘ootolV' kal ‘mépwon’, dnAadr] oxnuatiopos TMOPWV.

Tépog 19, No 2,2018/Vol 19, No 2, 2018

drops, connects with the surface of the osteoblasts,
causes the excretion of RANKL, M-CSF and chemokines
that attract osteoclasts, and at the same time reduces
the production of osteoprotegerine (OPG), finally caus-
ing bone resorption and an increase of extracellular con-
centration of plasma calcium.

During the next stage (bone resorption), osteoclasts cre-
ate an acidic environment between themselves and the
bone surface through the release of H+ kar CI- (which
form HCl), which cooperate with proteases and lysoso-
mal cysts in order to manage the dissolvement of bone
(Raggatt and Partridge, 2013).

Furthermore, during the reversal phase, pre-osteoblasts
cover the previously resorbed surface and prepair the
upcoming bone formation phase, while cooperating with
osteomacrophages, which remove the remains of the
previous phase (bone resorption).

Last but not least, during the bone formation phase, mat-
uration of preosteoblasts takes place and is mainly in-
duced by the calcium that was previously produced dur-
ing the bone resorption phase. Besides the previously
mentioned calcium’s role, new scientific data implicate
osteocytes in osteoblast activation. This is mainly ex-
plained by the production of NO (nitrogen oxide) by
the osteocytes, that inducts the maturation of pre-os-
teoblasts and of OPG, which obstructs the osteoclast
formation and function. All the above mentioned func-
tions probably render the osteocytes as regulators of the
bone remodelling process (Nakashima et al. 2012).
Under normal circumstances, the cycles of bone resorp-
tion and bone formation have a regularity. The equilib-
rium of this process is positive until the 3rd decade of
life, because of the bone formation being slightly domi-
nant to the bone resorption, and therefore bone density
reaches a peak that is preserved until approximately the
age of 50. After this age, bone resorption gradually takes
over and bone density drops, especially concerning post-
menopausal women. If this situation is left uncontrolled,
it will gradually lead to osteopenia and osteoporosis (Fer-
nandez et al. 2006).

The word osteoporosis has it's origins in the greek words
‘ootolV' and ‘mépwon’, which mean bone and pores re-
spectively. It is a condition of the bone that is mainly
characterised by a diminishment of both its organic and
inorganic elements (protein and minerals- calcium mainly,
respectively), that can be found in many forms. In the
course of the disease, reduced bone density, disruption
of the bone architecture and structure, reduction of en-
durance and finally increased risk of fractures are ob-
served (Cosman et al. 2014).

In 95% of the cases, osteoporosis is characterised as pri-
mary and is categorised in 3 sub-groups: |) post-
menopausal osteoporosis (type |), which can be identi-
fied in the age group between 51-75 years old, and is 6-
fold more frequent in the women'’s group, 2) osteoporo-
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[Npdkertar yia mdbnon Twv ootwv Tou TepIAapPdvel T
eMTtwon TG00 TOU OpPYavIkoU UTTOOTPWHATOG TOU
ootoU (Mpwrteivec), doo kal Tou avopydvou (PETAMIKA
OTOIXElQ) Kal KUpiwg Tou aoPeatiou, TOU aveupioKetal
010 00td Ot BIAPOPEC HOPPEG. 2Tadiakd kal Pe TtV
TP0d0 TG VOoOoU TTAPdTNPEiTal EAATIWHEVN OOTIKA TTU-
KvoTnTa, diatdpa&n TG aPXITEKTOVIKAG KAl TG SoPng
TOU 00TiTN I0ToU, peiwon TG avioxAg Tou O UNxavikd
epebiopara kai tehikd augnuévn mbavdtnta katayddtwv
(Cosman kai ouv. 2014).

270 95% TwV TEPITIWOEWY N 0OTEOTTOPWON £ival TMPw-
Tomabr¢ kai tagivopeital o 3 katnyopieg: |) T petep-
pnvortauaiaky (tdmog 1), n omoia amavtdvtarl og nAkieg
51-75 etwv kar eival 6 QopEG MO OUXVI OTIG YUVAIKES,
2) I yepovtkr (Turog 2), n omoia epgavi¢etal Jetd v
nAIkia Twv 60 kai ota dUo @UAQ, aMd pe dmidoia ou-
xvOTNTA OTIG YUVAIKEG OTTOU CUVUTIAPXEl OUVABWG e
TNV HETEPPNVOTIAUCIAKY) O0TEOTTOPWON Kal TEAOG 3) TV
1810mabr), n omola efvar omdvia kalr ayvwoTtou artioAo-
yiac. H deutepomabrig ooteondpwon ouviBwg ouvoe-
etal pe didpopa vooruata Kal Kataotdoelg Omwg Xpo-
VId AMO@PAKTIKY TIVEUpoVOTTIdBEela, Xpdvia Ayn eapud-
KWV KUPIWG KOPTIKOOTEPOEIOWV H fapPtoupikwy, xpod-
VId VEQEIKY) AVETTAPKEID, EVOOKPIVOAOYIKEG SIATAPAXxE,
Kapkivog Tou paaotou kari tou mpootdtn (Glaser kar Ka-
plan, 1997).

O 6pog NG ooteomEVIAg XpNOIPOTIOIETal yIa va TEPI-
ypdel TNV KaTdotacn Katd TV omoid N OOTIK| TTUKVO-
TnTa Sev eival eUOIOAOYIKH pev, AMd dev éxel petaméatel
oe ooteondpwon (Karaguzel kai Holick 2010). H avdykn
yia éykaipn didyvwon agopd kai otV 00TEoTIEVId, KA-
Bu¢G éva Mooootd TwV KATaypdTwy O YUVaikes otny ep-
pnvémauon ouppaivel oo akdua ol PETProelg Toug Ppi-
oKoVTdl OtV KAaka tng ooteoteviag kai éxi TG oote-
omépwong (Kanis kar ouv. 2001, Siris kai ouv. 2004, Sc-
housboe kar ouv. 2005, Karaguzel kai Holick 2010).

B) Aidyvwon ooteormeviag kal ooTeEOTOPWONG
To kupidtepo diayvwaotikd epyaleio NG ooteoTeviag Kal
NG 0oTeOTIOPWONG, fval n HETpnon TG OOTIKAG TTUKVO-
tntag (Bone Mineral Density) ot omovOulikr] otiAn, oto
10xio fj atov TIAXN, pe NV euputata diadedopévn arel-
kovioTikr) péBodo DXA r) DEXA (Dual-energy X-ray
Absorptionmetry) (Root kai Diamond 2008). To arro-
TEAEOHA TNG PETPNONG ekppaletal wg ypappdpia hetah-
NK®@V OTOIXElwV avd TETPAywvikd €katootd ootou
(g/cm?), Tou oapwbnke Péow g eEEtaonc kar Guykpi-
VETAl JE TIG avTioToIXeG HEOEG TIPEG TNG OOTIKAG TTUKVO-
TNTAg Twv MANBUCPWY avagopds, TIPOKEINEVOU Va eEAX-
Bouv oupnepdopata (Cosman kar ouv. 2014). Mo ouy-
KekpIpéva, n dlapopd tng eupebeioag TIPAG TG 00TIKAG
TIUKVOTNTAG Tou aoBevolq Kal TG PECNG THAG TWV e-
TProEwv Tou MANBuc oy avapopdg, diaipolpevn pe thv
TUTTIKY] amtokhion Tou AnBuopol avapopdg, pag divel o
QrOTEAECA.

Nrayidvtng I. kar ouv./Ntagiantis G. et al.

Mivakag 1: Aidyvwon Ooteoneviag-Ooteomndpwong

Oarteonevia

T-score -2,5 SD<T-score<-1 SD
Z-score -

Table 1: Diagnosis of osteopenia-ostoporosis
Osteopenia

T-score -2,5 SD<T-score<-1 SD
Z-score -

sis in the geriatric population (type 2), which is more
common after the age of 60, in both genders, but is 2-
fold more common in women and usually co-exists with
postmenopausal osteoporosis, and 3) the idiopathic os-
teoporosis, which is very rare and of unknown cause.
Secondary osteoporosis is usually combined with other
diseases and conditions like chronic obstructive pul-
monary disease, chronic barbiturates or corticosteroids
intake, chronic renal insufficiency, endocrine disrupters,
breast and prostate cancer (Glaser and Kaplan, 1997).
The term of osteopenia is used to describe the condition
between normal bone density and bone density that is
compatible with osteoporosis (Karaguzel and Holick
2010). A prompt diagnosis is also a necessity when it
comes to osteopenia, due to the fact that a percentage
of fructures appears while the bone mass measurement
is still higher than the osteoporotic level (Kanis et al.
2001, Siris et al. 2004, Schousboe et al. 2005, Karaguzel
and Holick 2010).

b) Diagnosis of Osteopenia and Osteoporosis
The main diagnostic tool used for the identification of
osteopenia and osteoporosis is the bone mineral density
measurement in the spine, the hip, or the forearm, with
the widely used imaging technique DXA or DEXA
(Dual-energy X-ray Absorptionmetry) (Root and Dia-
mond 2008). The results of the examination are de-
scribed as gramms of minerals per square centimeter
(g/cm?), that were scanned and are compared to the
mean values of a certain reference population in order
to reach some conclusions (Cosman et al. 2014). More
specifically, the deviation between a single value ex-
tracted from a DEXA examination and the mean value
of the reference population DEXA examinations, dev-
ided by the standard deviation of the reference popula-
tion, provides us with the result.

When this comparison is conducted between the DEXA
value of the patient and the mean value of a reference
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<-25SD
<-2SD

Osteoporosis

<-2,5SD
<-2SD
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‘Ortav n olykpion yivetar pe T péon T TwV HETPHOEWY
OOTIKAG TTUKVATNTAG oTov TTANBUoHS avagopds Twy ved-
PWV evnAikwv Tou 160U QUAOU, TATE TO ATTOTEAECHA TTOU
mipokUrTtel ovopdletal T-score. H a&loAdynon tou aro-
teMéopatog (T-score) katadeikviel TV Umapgn ooteoTre-
viag dtav ol eupebeioeg TPEG eivar peta&y | kai 2,5 ota-
Bepwv amorhioswv xapnAdtepa and ) péon tpn péten-
onG tou avtiotoxou MAnBucpoy avagopds (-2,5 SD<T-
score=-1 SD) (IMivakag 1). Ze mepimwon mou to anote-
Aeopa auto ival xapnAStepo Kar arnd to dopa Tou Tipo-
avagépOnke (T-score<-2,5 SD), téte tBetal n didyvwon
NG ooteondpwong (Kanis kar ouv. 1994, WHO-2004).
2. € TIEPITTWON WOTAGO TIOU 1) HETPNON OCTIKAG TTUKVATNTAG
yivetal og yuvaikeg TpIv TV ePPNVATIaUon, o GvOpEC e
nAikia v Ta 50 €t 1} og maidig, mpoteivetar n agioAdynon
TOU AMOTEAEOATOC PHEOW TwV Z-Scores. 2& autr TNV Tepi-
Iwon, o MANBuopdg avagopdg eival SIapopeTIKOg Kal
nipoadiopiCetal pe Pdon v nAikia, To @UAo kai Ty eBvi-
KOTNTA, eV pia endoon g Tdéng tou -2,0 SD 1] xapnho-
Tepn (Z-score=-2 SD) xapakmpiletal wg ootk TUKVO-
TNTa XapnASTePN TG avapevopevng yia tn dedopévn nA-
kia (Mivakag 1) (Cosman kai ouv. 2014, ISCD 2013).
Téhog, oupPoli otn didyvwon gafvetar va €xouv kai
epyaotnpiakés eEetdoelg, ol oToieg xpnaolyorolodveal
yIQ va arokAEIoouV T OUPPETOXT] SEUTEPOYEVWV TIApa-
yévtwy otnv mabovyéveon NG ooteomdpwong, OTwE N
Bupeoeidotpdmog oppdvn (TSH) pe 1 xwpic pétpnon
NG T4, n udpo&uPrtapivn 25(OH)D, or deikteg ootikoy
petaBoAiopoy, ol omoiol Ba avagepBolv ektevéotepa
oTn ouvéxela, N mapabupeoeidrg oppdvn (PTH), n oAi-
Kr] TEOTOOTEPOVN Kal ) YovadoTEoTTivn 08 Veapoug dv-
Spec (Watts kar ouv. 2012, National Osteoporosis
Foundation 2003).

‘Eva epyaieio a&lohdynong téoo tou kivdlvou avdrru-
€nc ooteomndpwong, 600 Kkai G eEENENG NG Bepareiag
evég aoBevolg, eival or Proxnpikol Seliteg Tou ootikou
petaBoANiopou. 2Ty katnyopia autd mepiAapBdvovtat ol
deikteg ootikg amoppdenong C-tehomemtidio tou
opoU (sCTX) kar N-teromemidio twv olpwv (NTX), ak-
A kai ol Seikteq oxnuatiopou-evandBeong ootou: n
eEedikeupévn yia To 0otd aAKaAikr) pwopatdon (BSAP),
n ooteokahaivn (OC) kai to apivoteAikd mpoTemtidio
Tou timou | mpokoMaydvou (PINP). Autol Aoimdv o
miapdyovteg prmopoulv moavwg va mpoBAéPouy: Ty -
Bavdtnta katdypatog oe aobeveig Tou de Aapfdvouv
Beparmeia kal pdhiota ave€aptitwg TG YETpnong oot
KNG TTUKVOTNTAG, TV TAXUTNTA TNG OOTIKAG ATTWAEIAS O
aoBeveic ou de AapfBdvouv Bepareia, To TooooTd NG
peiwong tng mbavdtntag katdypatog dtav emavan-
©BoUv 3-6 prjveq PeTd ) AUn eykekpipévng (amd tov
FDA) Bepameiag, aMd kai to Babpd g av€nong tng
00TIKAG TTUKVOTNTAG PETA amd AN eykekpipévng Bepa-
nielag. 2upBdMouv emiong otov kabBopiopd tng amote-
Aeopaukdtnag piag Bepareiag rj tng avoxrig tou acBe-
voug og autr (Burch kai ouv. 2014).
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population that consists of same gender young adults, then
the result is called T-score. The evaluation of the result
(T-score) provides us with the conclusion that the patient
suffers from osteopenia when T-score is between | and
2.5 standard deviations lower compared to the mean
value of the reference population (-2,5 SD<T-score=-|
SD) (Table I). In case the result of the examination is even
lower (T-score<-2,5 SD), then the diagnosis of osteo-
porosis is set (Kanis et al. 1994, WHO-2004).

As far as the BMD measurement, in women before
menopause, in men younger than 50 years old or in chil-
dren, the evaluation of the results with a Z-score method
is proposed. In this case, the reference population differs
and is defined through the age, the gender, the ethnicity.
A Z-score lower than -2.0 SD (Z-score=<-2 SD) indicates
a lower than anticipated for this age bone mineral density
(Table 1) (Cosman et al. 2014, ISCD 201 3).

Other laboratory tests mainly used to exclude the par-
ticipation of secondary factors to the pathogenesis of os-
teoporosis, also seem to contribute to the diagnosis.
Those factors could be TSH and/or T4, hydroxycholes-
terol 25(0OH)D, biochemical markers of bone turnover
that will be further mentioned later, parathormone
(PTH), total testosterone and gonadotropin in cases of
young people (Watts et al. 2012, National Osteoporosis
Foundation 2003).

Another risk evaluation tool for osteoporosis, also used
to monitor the condition of the patient and the impact
of his treatment, are the biochemical markers of bone
tumover. Those markers consist of 2 distinct sub-cate-
gories, those of bone resorption: serum C-telopeptide
(sCTX) and urinary N-telopeptide (NTX), and those of
bone formation: serum bone-specific alkaline phos-
phatase (BSAP), osteocalcin (OC), and aminoterminal
propeptide of type | procollagen (PINP). Those markers
could possibly predict the risk of fracture and the rate of
bone loss (independently of BMD measurement) in pa-
tients that receive no kind of therapy, the reduction of
the fracture risk 3 to 6 months after the initiation of an
FDA-approved therapy, or even the increase in BMD
after an approved therapy. They also contribute to the
determination of a therapy's success or the patients tol-
erance in it (Burch et al. 2014).

c) Prevention of osteoporosis

From all those mentioned above, it is quite clear that os-
teoporosis can, to a great extent, be prevented and even
reversed if diagnosed promptly. A BMD-measurement is
therefore highly recommended for high risk groups: a)
women older than 65 years old and men older than 70
years old, without a coexistence of another predisposing
factor, or younger postmenopausal women, b) 50-69
years old men when fracture risk factors exist, c) adults
that have already suffered a fracture by the age of 50 or
later, d) adults with a disease that also affects bone tissue
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Y) MpdAnwin tng ooteondpwang

Ané doa mpoavaeépbnkav yivetar avuAnmd ot n
ooteondpwan propel oe peydAo Pabud va mpoAneOel
f va avaotpagel epdoov diayvwotel €ykaipa. [pog
Tov oKkoTd autd cuoTrvetal £E€Tacn OOTIKAG TTUKVO-
NTag oG opddeg mAnBuopol pe augnpévo Kivouvo
AW @) ol yuvaikeg dvw Twv 65 eTwv Kar dvopeg dvw
v 70 €10V xwpig TNV ouvinapé&n kdmoiou empapuv-
TIKoU TTapdyovta fj VESTEPES Yuvaikeg OTnV ePPNVO-
mauan, B) o1 dvtpeg 50-69 etwv dtav tautdxpova ou-
vuTTdpxouv ol Tapdyovteg KivOUvou Katdypatog, y) ol
eVANIKEG e éva TOUAdXIoToV KATaypa og nAIkia peya-
Aitepn twv 50 etwv, 8) ol eviAIkes pe kdmola acBéveia
TIoU a@opPd Kai ata ootd (1.x. Peupatoeidric ApBpit-
6a) kai téhog, €) ol evilikeg TTou AapfBdvouv eapua-
KEUTIKA aywyr) (TT.X. YAUKOKOPTIKOEIOH e npepriola &6-
on >5mg, mpedvifoAdvn 1| kdmolo avtioToxo edppako
yia mapandvw amd 3 Prjveg) to ormoio oxetiCetal pe
aunpévn anmwAeia ootol | eAdTtwpévn 0OTIKH TTUKVO-
tnta (Nelson kar ouv. 2010).

‘Eva akdpn mpoyvwotikd epyaleio TTou xpnalporoleftal
avagopikd pe v mBavatnta ePeAavions OoTEOTTOPW-
KOV Kataypdtwv eivar o defktng FRAX (fracture risk).
O kivduvog katdypatog pmopsl va diaxwpiotel oe xa-
HNAS (<10% ota emdpeva 10 xpdvia), pétpio (10-20%
ota emépeva 10 xpdvia) kar ugnAd (>20% ota emdpe-
va 10 xpdvia), evw xpnaolporololvial ol TPoavagep-
Bévteq mapdyovteg kivdUvou yia TNV ektipnor Tou
(WHO-2009). O &eiktng FRAX éxel peyahitepn a&io-
motia étav xpnaoipotoleital yia yuvaikeg dvw twv 60
ETWOV Ol OTTofeq €X0ouV KivOUVO KaTtdypatog Tou Ioxiou,
evw Sev pmopel va xpnaiyoroinBel n pétpnon g oot-
krig mukvotnTag (DEXA) and tn omovOuAiky otrin, ka-
0BG og KATIOIEG CUYKEKPIUEVEG TTEPITITWOEIG, N HETPNON
auty epoaviCetal Peudwg augnuévn Kalr aAoIwvel To
anotéAeopa.

Mépav dpwg g éykaipng didyvwong, n ouaia g mEod-
AnYngG éykertar oe kdmoleg kabnuepivég, eUkoAa epap-
pooIyeg dpdaeig TTou duvnuikd oupBdMouv ot ouvtr-
pnon g umdpxouoag ootikAG PAlag Kai eivar ouvorTt-
Kd: @) n emapkrg mMpdoAnYn acPeotiou kal TEWTEVWOV
péow NG dlartag aMd Kal OXETKWY OKeuaopdtwy, B) Ta
emapkr enfreda amobnkav Brrapivng D péow g €xBe-
ong otov ANIO 1| Twv CUPTIANPWHATWY dIaTPOPAG, V) N
owpatikr doknan pe otdxo T puikr evduvdpwon kai o)
N SIaKOTT TOU KaMVIOPATog Kal TG UTTEPKATavAAwong
ahkodA (Mivakag 2) (Karaguzel kar Holick 2010, Cosman
kai ouv. 2014).

B. PAPMAKEYTIKH ArQrH riA THN
ANTIMETQMIXH THX OXTEOINOPQXHZ

levikd, TPV XopnynBEel papPakeuTIKr aywyr] yid Ty av-
TIPETWTTION TNG OOTEOTIOPWONG, TTOEMEN Va YiveTal Kata-
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Mivakag 2: MpoAnyn kat Beparteia Ooteondpwong

Mn @appakeuTik Bepaneia bappakeuTik Ocpaneia
AoBéatio AlpwoPoVIKA (per 0s 1) oravidtepa iv)
Birauivn D Aevoooupdurn (evéolo-unodopla)

Muikr| evduvduwon
AlaKOTTY) Kamnv{opaTog
Kal aAKOOA

Olotpoyodva (per 0s)

0loTPOYOVWY (per 0s)

Table 2: Prevention and treatment of osteoporosis

Non-pharmacological treatment Pharmacological treatment

Calcium
Vitamin D
Muscular strength

Cessation of smoking
and alcohol abuse

Estrogen (per 0s)

(e.g. rheumatoid arthritis), and finally, ) adults that re-
ceive medication that is implicated with increased bone
loss or lower bone mass (e.g. glucocorticoids with daily
dose >5mg, prednisolone or similar medication for more
than 3 months) (Nelson et al. 2010).

Another prognostic tool used for the osteoporotic frac-
tures’ risk calculation is called FRAX (fracture risk). The
fracture risk, as estimated for the next 10 years, can be
distinguished as small (<10%), medium (10-20%) or high
(>20%), while the previously mentioned risk factors are
used for this estimation (WHO-2009). This tool is more
reliable when it comes to women older than 60 years
that are at risk of hip fracture, whereas BMD-measure-
ment in the spine cannot be used for the determination
of this tool, since this measurement appears to be falsely
high sometimes and may influence the result.

Apart from the prompt diagnosis, there are some addi-
tional and easily applicable measures that may contribute
to the preservation of the existing bone mass, and those
are briefly: a) the adequate calcium intake through diet
or dietary supplements, b) adequate levels of vitamin D
reserves through sun exposure or dietary supplements,
¢) exercise for the muscular strength and d) cessation of
smoking and alcohol abuse (Table 2) (Karaguzel and
Holick 2010, Cosman et al. 2014).

B. PHARMACOLOGICAL TREATMENT
OF OSTEOPOROSIS

Before the initiation of the medication, a monitoring of
the patients’ condition is necessary. BMD measurement,
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Mapabopudvn (evéolo-uroddpla)

Tepimapation (eveoluo-unodopla)
EkAeKTIKO! pUBUIOTES UTTODOXEWV.

Bisphosphonates (per os and rarely iv)
Denosumab (subcutaneous)

Parathormone (subcutaneous)

Teriparatide (subcutaneous)

Selective estrogen receptor
modulators-SERM's (per 0s)
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ypaer tng mapouoag katdotaong (HEtpnon OoTIKAG TTU-
kvétntag, Sefkteg petaBoliopol Tou 0otoy, ameikovion
Twv orovollwy), wote va aglohoynBel o Babudg ermtu-
xiag tng Beparneiag, va diamotwBel mBavry duoavegia
Tou aoBevolq kai va diagavel n duvatdtnta MapodIKAG
diakorm|g TG (drug holiday), epdoov xpeiaotel.

O katnyopleg Twv PApPAKwy TIoU KUPIWG XPNOIHOTIO!N-
ouUvtal orjpepa eival duo (Black kai ouv. 2016): 1) ta av-
TIOOTEOAUTIKG TTOU OTOXEUOUV OTOV EAEYXO TNG OOTES-
Auong Kkai 2) ta ooteonapaywyikd r; ooteoavafolikd
TIou Oleyeipouv Toug 0oteoPAdOTEG yia va TIapdgouy VEo
00TO. 2TV TTPWTN KATNyopia umdyovtdl Td Sipwo@ovika
dhata, n Sdevoooupdumn, ta olotpoydva, ol EKAEKTIKO!
PUOUIOTEG TWV UTTOSOXEWY TWV OIOTPOYOVWY, EVW OTN
deltepn katnyopia katatdooetal n mapaboppdvn kai 1o
mapdywyo g, n tepimapation (Mivakag 2) (Cosman kai
ouv. 2014).

a) Aipwogovikad

Ta dipwoovikd pdppaka (to Lohedpovikd oy, n pioe-
dpovdn, n iumavopovdrn kai n akevopovdrn), mou xo-
pnyouvIal KUPIwG yia TOV €AeyX0 TwV OOTIKWY HETAoTd-
ogwv o€ AoBeVel§ e Kapkivo, XPNOIPOTTOIOUVTAl EUPEWG
Ta TeEAEUTaia Xpdvia yid TNV QVTIIETOTTION TG OOTEOTIO-
PWONG, KABWG N aMOTEAEOPATIKATNTA TOUG OTNV TTEOAN-
PN NG TTEPAITEPW ATIWAEIAG TNG OCTIKIG TTUKVATNTAG Kal
otV MPAANYN TwV Katayddtwy éxel amodeixBel kar dia-
wnwvetal 6apwg (McClung kai ouv. 2013, Watts, 2014,
Adler kai ouv. 2016, Black kai ouv. 2016). 2& popiakd
enimedo, ta dipwoovikd mpoadévovtal Ioxupd otV
avépyavn Pritpd tou ootol (udpo&uarnatitn) kai eioép-
XOVIal OTOUG OOTEOKAGOTEG TOUG OTIOIOUG aTTeVEPYOTTOI-
oUv, Prmhokdpovtag éva éviupo-kAeidi to orolo eival
anapartnTo yia tn Aerroupyia kai v emPiwor] Toug, pe
dueco amotéhecya TNV KUTIapIky amdmmwon Twy ooTe-
OKAQOTWV Kal TN Peiwon Tou apiBpol Toug ot emgd-
veleg TG ootikrg avaddpnong (Kyrgidis kai Barbas, 2008,
Karaguzel kai Holick, 2010). Mia emmAéov a&loonpeiwtn
1I516TNTa Twv SIPWoPOVIKWY efval n aviiayyeloyeveTiKy
dpdon (Foumier kar ouv. 2002, Santini kai ouv. 2003,
Vincenzi kai ouv. 2005).

H @appakeutikr dpdon twv dipwopovikov agloAoveftal
TO00 WG TTPOG TN YEVIKATEPN ATTOTEAEOUATIKOTNTA TNG
(Lewiecki, 2010), éo0o kai wg mpog tn dvapn TEOoKOA-
Anorg toug oto ootd (Recker kar ouv. 2015), evwy dia-
opoToleftal avdhoya pe tv 0d6 xoprjynong. Xopn-
youvtal evOoPAEPIwG yia Tov EAeyX0 TwV KAPKIVIKWV HE-
TAOTACEWY KAl O AMEC KATAOoTATEIC OTTWG TO TTOAATTAG
HUEAWUQ, EVW YIa TNV 00TeoTIOPWan cuvnBéatepa n Arj-
yn toug yivetal amd to otéua (per os).

Ta dipwoovikd mapapévouy yia peydho xpovikd did-
otnpa diabéoipa kar Aerroupyikd oto ootd petd amd dia-
KOTIH TNG X0PAYNOTG TOUG, KaBWG €xouv TTOAU peydAo
xpovo nuioeiag Cwrg (Watts, 2014).

Ta ev Aoyw @dppaka éxouv omidvieq aMd ooPBapég ma-
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biochemical markers of bone tumover and vertebral im-
aging are used in order to determine the success rate of
the therapy, a possible intolerance of the patient and the
possibility of a “drug holiday”, if needed.

The medication categories that are used today are mainly
(Black et al. 2016): 1)) antiresorptive medication aiming
to control the bone resorption rate and 2) osteoanabol-
ics that stimulate osteoblasts towards the direction of
bone formation. The first category includes bisphospho-
nates, denosumab, oestrogens, selective oestrogen re-
ceptor modulators-SERM's, whereas the second category
includes parathormone and its derivative, teriparatide
(Table 2) (Cosman et al. 2014).

a) Bisphosphonates

Bisphosphonates (zoledronic acid, risedronate, iban-
dronate, alendronate etc.) have been administered
mostly for prevention of bone metastases in cancer
cases. However, they are lately widely used against os-
teoporosis, since their effectiveness regarding the pre-
vention of further bone mass loss and osteoporotic frac-
tures has been proved and clearly stated (McClung et al.
2013, Watts, 2014, Adler et al. 2016, Black et al. 2016).
At a molecular level, bisphosphonates are strongly
binded on the inorganic bone matrix (hydroxyapatite),
and enter osteoclasts which they deactivate by blocking
a key-enzyme, necessary for their survival. The immediate
result is apoptosis of the osteoclasts, and as a result a re-
duction in their numbers on the bone remodelling sur-
faces (Kyrgidis and Barbas, 2008, Karaguzel and Holick,
2010). Another worth mentioning bisphosphonate’s ad-
vantage is the antiangiogenic action (Fournier et al. 2002,
Santini et al. 2003, Vincenzi et al. 2005).
Bisphosphonates’ mechanism of action is assessed re-
garding both their overall effectiveness (Lewiecki, 2010),
and the strength of their bond with the bone (Recker et
al. 2015), and differs depending on the way of adminis-
tration. The latter is intravenous (IV) in cases of cancer
and some other conditions such as multiple myeloma,
whereas in osteoporosis is usually pes os.

Additionally, bisphosphonates, having a very long half-life,
following discontinuation are available and functional in
the bone for a long time (Watts, 2014).

This medication has some rare but severe adverse effects
such as medication-related osteonecrosis of the jaw,
atypical femoral fractures (AFF's), gastrointestinal irrita-
tion, nephrotoxicity, atrial fibrillation and esophageal can-
cer (Boonen et al. 2012, Watts, 2014, Vannucci and
Brandi, 2016, Black et al. 2016). The increasing reports
of side effects concern doctors and patients that appear
to be more and more reluctant to use it or even con-
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PEVEPYEIEG OTIWG N OXETCOMEVN HE OAPHPAKA OOTEOVE-
Kowon Twv yvdbwv aMd kar dtuna katdypata tou unel-
afou ootoU (Atypical Femoral Fractures, AFF's), yaotpo-
oloo@ayikd epebiopd, VeppoTogIKATNTA, KOATIKY pHappa-
puyr kar kapkivo Tou olgopdyou (Boonen kai ouv. 2012,
Watts, 2014, Vannucci kai Brandi, 2016, Black kar ouv.
2016). H au€avopevn kataypapr Twv TTAPEVEPYEIWY
TipoPAnuatiCel toug Bepdmovteg Kar éxel BopuPrioel Toug
aoBeveic mou Aappdvouv autol tou eidoug TV aywyn,
pe amotéheopa va ekdnAwvouv ampobupia va v &exi-
VAoOUV 1] kal va tnv ouvexioouv (Yun kar ouv. 2014).
EEdMou, oe mpdopatn peAétn avagépetal &t Aiydtepo
and to 40% twv acBevv ou AapBdvouy dipwopovikd
per os ouvexiCouv va akohouBoulv ouotnuatikd tn Oepa-
Tiela toug petd Tov mpwto xpdvo (Modi kai ouv. 2015).

B) Aevoooupdpmn

H devoooupdurmm eival éva mifjpwg avBpwrmivo povo-
K\wVIKO avtiowpa Tou amotelel Ty mewtn BloAoyikol
Trou eykekpipévn Bepareia (avoooBepareia) yia tnv
QVTIPETWTTION TNG SEUTEPOYEVOUG OOTEOTIOPWANG OF
aoBevelc pe kapkivo Tou paoctouy 1 Tou mpootdtn. Apa
niapepnodiCovtag tn SiapopoTonon Twv TPOOCTEOKAT-
OTWV 0g 00TEOKAGOTEC MG Kal TV evepyorioinan, T
Aertoupyia kar Ty emPiwon twv ooteokhactwv (Cum-
mings kar ouv. 2009). Qotdoo Kkar oty Tepfmwon auty
€xouv avagepBOel TePIMWoEIG dTUTTWV KATaypHdTwy Tou
pnplaiou ootoU aMd kal 0oTEOVEKPWONG TwV YVdbwv
(Black kai ouv. 2016) kai mapd to T undpXouV Kal Pe-
AETEG TTOU ap@IoBNTOUV T OX€on ToU PAPHAKOU HE TG
TIAPEVEPYEIEG AUTEG, TIAPAPEVEI O TTPOPANHATIoNSG amd
odovuiatpIkAG amOPens wG TPOG TOV TEATTO XEIPIoHOU
Twv aoBeviv Tou ta AapgBdvouv (Bone kai ouv. 2013,
Papapoulos kai ouv. 2015). H devoooupdprn dev éxel
Bpebel va éxer avtiayyeloyevetikég 1010tnteg (Aghaloo kai
ouv. 2010), ev xopnyeftar wg epdmnag unoddpia éveon
pia @opd otoug 6 prjveg oto pnPEd, TNV KOINAKH XWPad
1o THiow PEPOG Tou Ppaxiova.

y) Aoimd @dpuaka

H oppovikr Beparmeia pe olotpoydva, e 1) Xwpig mpo-
yeotepovn, epappdletal pe otdxo v ameubeiag Spd-
0O OTouG 00TEOPBAGOTEG, OOTEOKAJOTEG KAl OTA OOTED-
KUTtapd, mpoAdpBdvovtag tnv Tepatépw dAmwAela
OOTIKAG TTUKVOTNTAG Kal SIATNPWVIAG TV APXITEKTOVIKT
Tou ootoU (Richman kar ouv. 2006). Apxikag, étav dia-
TOTWONKE yIa TPWTN POPd N CUCXETION NG EPHNVO-
Trauong pe v ooteondpwon tn Sexkaetia tou 1960 kai
TIapd To yeyovog ot Sev umrjpxe amddel€n yia v aro-
TeAeopaTKOTNTA TWV QAPHAKWY AUTWOV OTNV TTEOANYN
Twv katayudtwy, n Bepareia pe oiotpoydva BewprBn-
ke Beparteia exhoyriG yia TNV avaxafion g mepatépw
anwAeiag g ootikig mukvotntag (Gallagher kar Tella,
2013). Autr n avtiAnyn emkpdnoe yia dpketd xpdvia
€wg otou diatunwbnke n dmoyn Ot n TIAPATETAPEVN

Nrayidvtng I. kar ouv./Ntagiantis G. et al.

tinue with it (Yun et al. 2014). As reported in a recent
study, less than 40% of the patients who take per os bis-
phosphonate medication are willing to continue with it
after the first year (Modi et al. 2015).

b) Denosumab

Denosumab is a fully human monoclonal antibody, the
first biologic therapy approved for secondary osteoporo-
sis in breast and prostate cancer patients. Denosumab
inhibits the differentiation of pre-osteoclasts to osteo-
clasts and the osteoclasts’ activation, function and survival
(Cummings et al. 2009). However cases of atypical
femoral fractures and osteonecrosis of the jaw have been
attributed to this medication too (Black et al. 2016). De-
spite the fact that other studies question the relation of
denosumab with those adverse effects, there is much
thought in the dental community regarding the handling
of patients under this medication (Bone et al. 2013, Pa-
papoulos et al. 2015). Denosumab is not so far consid-
ered to have antiangiogenetic properties (Aghaloo et al.
2010), and it is administered via subcutaneous injection
once per 6 months in the upper arm, the upper thigh or
the abdomen.

c) Other Medication

Oestrogen hormone therapy, with or without proges-
terone, targets directly osteoblasts, osteoclasts and os-
teocytes, thus preventing further bone mass loss and pre-
serving bone’s architecture (Richman et al. 2006). Initially,
in the 1960’s, when the correlation between osteoporo-
sis and menopause was well understood, oestrogen ad-
ministration was the therapy of choice for the cessation
of further bone mass loss, and despite the fact that there
was no proof of this medication’s effectiveness regarding
the risk of fractures (Gallagher and Tella, 2013). This per-
ception dominated for several years, until it was stated
that the prolonged oestrogen intake increased the risk
of heart attack and breast cancer. However, in the course
of time, it was proved that oestrogens actually prevented
heart attacks and decreased the fracture risk in the 50-
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AN olotpoydvwy au&ave tov Kivouvo egepdypatog
ToU puokapdiou Kai kapkivou Tou paotou. 2Ty Topeia
wotdoo amodeixOnke &t otV MEAYPATIKSTNTA Ta Ol-
otpoydva mpohdpBavay to Euepaypa tou Juokapdiou
Kal peiwvav tov Kivduvo kataypdtwv otig nAikieg 50 pe
60 eV, ev n emAoyr] TwV OIOTPOYOVWV WG povoDe-
pareia fjtav aopaléotepn kal dSpoloe PANoTa TPoAn-
TTIKA 0NV EQAVION KApKIVoU Tou pactoU ae oUyKpIon
e To ouvduaopd oloTpoydvVwy Kai 0&IKAG TTPOYEDT-
vng-pedpoumpoyeotepdvng (Cauley kar ouv. 2003,
Cosman kai cuv. 2014).

Ol exhektikol pUBPIOTEG UTTOOOXEWV OIOTPOYOVWY EVEP-
yoroloUv diagopetikolg uTodoXe(G aToug 1I0ToUG yia Ta
olotpoyodva. H paroipaivn eival éva tétoio pdpuaxko
TIou OTwg éxel amodeixOel au&dver averraioBnta to Oei-
Ktn ooukAg Tukvotntag (Ettinger kar ouv. 1999, Cum-
mings kai ouv. 2009).

H mapaboppudvn (avBpwmvn avacuvduacpévn mapa-
Boppdvn) dieyeipel To oxnuatopd ootol pe dueon eri-
dpaon otoug ooteoPAdoteg kal mapdMnAa au€dver -
HEOQ TNV evIEPIKA amopEd@non Kal TN cwAnvapIiakr
anmoppd@non Tou acPeatiou aMd Kal TV arTéKKPIon Quw-
0popIKWV aro toug veppouq (Karaguzel kar Holick 2010).
‘Ooov agopd otnv tepimapatidn, mpodkertar yia évav
avaBoAiké Tmapdyovta o omoiog TPWTAPXIKE eMdyel TV
Tiapaywyr| véou ootoU, TTapd tnv avactoAr Tng amop-
pdépnonc tou (Neer kar ouv. 2001). Metd tn diakorm
NG aywyAg autrig, Ta 0QEéAN NG Tapépxovtal TToAU ypr-
yopa (Black kai ouv. 2005, 2016).

Kavéva and ta pappakeutikd oxruata Tou Tepypd@nkav
oTOo TMPONYoUHEVO UTToke@dAaio bg (aivetal va oxetiCetal
HE EMTWOEIG OTIOIACOATIOTE PUOEWG OTIG YWdBouc.

I HZXETIZOMENH ME ®APMAKA
OZTEONEKPQ>H TON 'NAGQN

Ta avtiooteoAutikd @dppaka mou eEakpifwpéva ouvte-
Aouv atnv Bepareia g ooteomdpwong €xouv tn on-
HaVTIKY TTAPEVEPYEIQ TNG OOTEOVEKPWONG TwV YVabwv
(Marx kai ouv. 2005, 2007). H oxeuldpevn pe @dpuaka
ooteovékpwon Twv yvddwv (MRON)-Medication Relat-
ed Osteonecrosis of the Jaw) avayvwpioBnke wg ovtd-
TNta yia mpwtn @opd to 2003 kal cUoXeTioTnKe POVO HE
Ta SIPWOPOVIKA ApxIKd Kal 0T OUVEXEIQ HE TN HeVOOoOou-
papmm, eve to 2007 mepiypdonke apxikd amd v
AAOMS (American Association of Oral and Maxillofacial
Surgeons), WG 0OTEOVEKPWON TwV YWdBwv oxetldpevn
pe dipwopovikd edpuaka (BRONJ-Bisphosphonate Re-
lated Osteonecrosis of the Jaw). 2rpepa, wg ooteove-
Kowon Twv yvabwv oxetu{ouevn PE AVTIOOTEOAUTIKA
@dppaka, opiCetar miéov oupewva pe tnv AAOMS n
katdotaon otnv oroia undpxel |) mapodoa A mponyn-
Beloa pappakeutiki aywyr Ye QVTIOOTEOAUTIKA /| avTiay-
YEIOYEVETIKA pdpuaka, 2) exteBeipévo ootoly f ootolv
TIou propel va avixveuBel péow eEwotopatikou f evdo-
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60 years old group. Furthermore, the choice of oestro-
gens as a monotherapy was safer, and prevented breast
cancer compared to the oestrogen and progestin-
medroxyprogesterone acetate (Cauley et al. 2003, Cos-
man et al. 2014).

Selective oestrogen receptor modulators-SERM's acti-
vate various receptors for estrogens in many tissues.
Raloxifene which belongs to this category, has been
proven that it slightly increases bone density (Ettinger et
al. 1999, Cummings et al. 2009).

Parathormone (recombinant human parathormone)
stimulates bone formation by acting directly on os-
teoblasts, and on the same time indirectly increasing in-
testinal and renal reabsorption of calcium, leading at the
same time to renal excretion of phosphate (Karaguzel
and Holick 2010).

As far as teriparatide is concerned, bone formation is the
main function induced instead of inhibition of bone re-
sorption (Neer et al. 2001). Any benefit gained during
the medication intake disappears short after (Black et al.
2005, 2016).

None of the above mentioned medication schemes
seems to have any kind of adverse effects on the jaw.

C. MEDICATION RELATED OSTEONE-
CROSIS OF THE JAW

Although antiresorptive medication has a proven posi-
tive effect against osteoporosis, it has the serious side
effect of osteonecrosis of the jaw (Marx et al. 2005,
2007). Medication Related Osteonecrosis of the Jaw
(MRON]J) was initially identified as a distinct entity in
2003, and was initially related only with bisphosphonates
and later with denosumab. It was thus at first (2007) de-
scribed by the American Association of Oral and Max-
illofacial Surgeons as BRONJ-Bisphosphonate Related
Osteonecrosis of the Jaw. Nowadays, MRON] is accord-
ing to AAOMS defined as a condition that is charac-
terised by the following: I) current or previous treat-
ment with antiresorptive or antiangiogenic agents, 2) ex-
posed bone or bone that can be probed through an in-
traoral or extraoral fistula(e) in the maxillofacial region,
persisting for more than eight weeks and 3) no history
of radiation therapy to the jaws, or obvious metastatic
disease to the jaws (Ruggiero et al. 2014).

The incidence of MRON] depends on many factors. In
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otopatikou ouplyyiou otn yvabormpoowTTky Xwea, M-
pévov yia Trepioodtepo ano 8 eldopddeg kai 3) amouoia
IatpikoU 1oTopIkoU aktivoBepareiag twv yvdbwv i kd-
molag dMng mpogavolq petactatikig aoBéveiag twv
yvdbwv (Ruggiero kai cuv. 2014).

H ouxvétnra epgpdviong tng MRON] eivar cuviotapévn
TIOAM@V TTAPAYSVIWV. 2& HeYdAN HEAETN [E OOTEOTTOPW-
TKoUg acBeveig mou AdpBavav dipwogovikd amd To otod-
ja, o emmoAdoudG NG vooou urtoroyiotnke og 0,1% (10
nepimwoeig avd 10.000 aoBeveic) evey a€loonpeiwto ei-
val To yeyovég ot o apiBpdg autdg dimhaocidotnke o€
0.21% (21 meprmwoeig avd 10.000 acbeveic), dtav n and
TOU OTOPAtog AN SIPpwoPOVIKWY UTIEPERAIVE Ta 4 Xpo-
via (Lo kar ouv,, 2010). Akdua, oe pia pelétn Bepareiag
00TEOTOPWONG HE AN SEVOCOUPANTING, N EMTTIWwoN
TNG 00TEOVEKPWONG Twv yvdbwv fAtav tng tdgng tou
0,04% (Papapoulos kai cuv. 2015), ev o pia dMn épeu-
va 1ou n didpkeia AMying thg SevoooupduTng unepgPRaive
Ta 6 xpovia, n enfmwon uroAoyiotnke oe 0,2% (Bone ka
ouv. 2013). ‘Orav n Beparmeia g ooteonmdpwong rrav
pe Ta evioAefinwg xopnyouueva dipwopovikd (zolen-
dronate), n eMMMWON TG OOTEOVEKPWONG UTTOAOYIOTNKE
oe 0,02% (Grbic kar ouv. 2010). Av kar unapKtdg, o Kiv-
Suvog avdmmuéng ooteovékpwong Twv ywdbwv oe acBe-
velg mou AdpPavav dipwoeovikd rj devoooupdprn yia
QVTIETWITION TNG OOTEOTTIOPWONG, TTAPAWEVE TIOAU Xaun-
NS¢ (Black kar ouv. 2012, Dodson kar ouv. 2015, Papa-
poulos kar ouv. 2015, Tamiolakis kar ouv. 2018), akdpa
Kal Tiapaniriolog pe exkefvov mou kataypdenke (0%-
0,02%) og opddeg aobevwv ol omoiol o pia épeuva Adp-
Bavav eikovikd dppaka (placebo) (Grbic kar ouv. 2010).
Opwg o ev Myw «ivduvog yia Toug mdoxovieg ano
00Teonopwon au&dvetal ot akdAoubeg TTEPITTWOEIG:
a) étav o aoBeviig AapPdvel Xpoving KOPTIKOOTEPOEIST
f QVTIayYEIOYEVETIKA pdppaka, B) dtav ouvuTIdpXouV To-
mkof mapdyovteg (Yamashita kar McCauley 2012,
Uyanne kai ouv. 2014, Otto kai ouv. 2015, 2017), émwg
niponynBeioa odovtopatviakn eméuBaon (Soldatos kai
ouv. 2010, Ferlito kai ouv. 201 |, Scoletta kar ouv. 201 1,
Barasch kai ouv. 201 I, Schubert kai ouv. 2012, Saad ka
ouv. 2012, Fitzpatrick kai ouv. 2012, Thumbigere-Math
kai ouv. 2012, Yamazaki kai ouv. 2012), mepiodovtitida
Kal TIEPIAKPOPPIGIKEG AMOINTEIG, AVATOMIKOl TTapdyov-
TeG (avagopikd pe TNV eviomor] g, To 73% Twv TepI-
otaukwv eival otnv kdtw yvdbo, to 22,5% otnv dvw yva-
Bo, evd kar otig Suo tautdxpova eivar 4,5%), odovto-
OTOIXIEC [E KAKR £QAPUOVH TToU TIPOKaAOUV TpauaTi-
OO, TITWXT| CTOPATIKY UyIEIVA KAl AMol kal y) dtav ou-
VUTIGPXOUV Ol OUGTNHATIKO! TTapdyovTeg OTMwG O 0aKxa-
pwdNe diaPrtng, n avaiyia, To k&mviopga ald kai dideo-
pol vevetikol mpodiabeaikol mapdyovteg (Ruggiero ka
ouv. 2014).

H kaNitepn péxpl otiypric diabéoiun extipnon, avagépel
ot péNg to 0,5% twv aoBeviv oe aywyr| pe amd tou
oTOHatog dlpwoovikd KivEuvelel va avamugel ooteo-

Nrayidvtng I. kar ouv./Ntagiantis G. et al.

a big survey concerning osteoporotic patients on bis-
phosphonates per os, prevalence of MRONJ was esti-
mated at around 0.1% (10 cases/10.000 patients); in
cases of more than 4 years bisphosphonates’ intake,
prevalence doubled to 0.21% (21 cases/10.000) (Lo et
al. 2010). Furthermore, in another study where deno-
sumab was the medication for osteoporosis, the inci-
dence of MRON]J was found to be around 0,04% (Pa-
papoulos et al. 2015), whereas, when denosumab was
administered for a long period (more than 6 years), in-
cidence raised to 0.2% (Bone et al. 2013). When the
treatement of osteoporosis was with IV administered
bisphosphonates (zolendronate), the incidence raised
to 0.02% (Grbic et al. 2010). The existing risk is con-
sidered really low for osteoporotic patients under bis-
phosphonate or denosumab medication (Black et al.
2012, Dodson et al. 2015, Papapoulos et al. 2015,
Tamiolakis et al. 2018), and even similar to that
recorded for the control groups of the study on place-
bos (0%-0.02%) (Grbic et al. 2010).

However, the foretold risk rises in the following cases: a)
when the patient has been taking corticosteroids or an-
tiangiogenic medication for a long period, b) when there
are co-existent local risk factors (Yamashita and McCauley
2012, Uyanne et al. 2014, Otto et al. 2015, 2017), such
as previous dentoalveolar surgery (Soldatos et al. 2010,
Ferlito et al. 201 |, Scoletta et al. 201 |, Barasch et al. 201 I,
Schubert et al. 2012, Saad et al. 2012, Fitzpatrick et al.
2012, Thumbigere-Math et al. 2012, Yamazaki et al.
2012), periodontitis and periradicular surgery, anatomic
factors (as far as the site of MRON] is concerned, 73% of
the cases appear in the mandible, 22.5% in the maxilla,
and 4.5% on both), ill-fitting dentures causing trauma,
poor oral hygiene, and c) systemic risk factors such as di-
abetes mellitus, anemia, smoking and some genetic pre-
disposing factors (Ruggiero et al. 2014).

The most precise, so far, estimation is that only 0.5% of
patients receiving bisphosphonates per os is at risk of de-
veloping MRON] after dentoalveolar surgery (Kunchur
et al. 2009). Another point of view described in litera-
ture, which is mainly expressed by the German Society
of Oral and Maxillofacial Surgeons (Groetz et al. 2012),
suggests that teeth extraction and dentoalveolar surgery
is not actually the main risk factor of MRONJ (Saia et al.
2010, Mozzati et al. 2013, Heufelder et al. 2014, Otto et
al. 2015, 2017). On the contrary, it is supported that an
infection that affects the jaw bone is the most critical risk
factor, and that presumably a prompt elimination of the
microbial load via teeth extraction or periodontal sur-
gery, in adjunction with antibiotics and plastic wound clo-
sure, could actually decrease the overall risk of MRON]
(Otto et al. 2015, 2017).

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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VEKPWON TwV Yvdbwv petd and kdmolou eidoug odovto-
@atviakr xeipoupyikr emépPBacn (Kunchur kai ouv.
2009). Yndpxel wotdoo n droyn otn PiBAioypagia, ex-
@paldpevn kupiwg amd tn Meppavikr KovotnTa Twv 2To-
patkav kai 'vabompoowkwy Xelpoupywv (Groetz kai
ouv. 2012), 6u or e€aywyég dovuiwy kai o odovtopat-
VIaKEG emepPdoeic dev eival o kUplog Tapdyovtag Kivou-
VOU el@AVIONG O0TEOVEKPWONG Twv ydbBwv (Saia kai
ouv. 2010, Mozzati kar cuv. 2013, Heufelder kar ouv.
2014, Otto kai ouv. 2015, 2017). Avubétwg, unootnpi-
Cetal WG n Urap&n Tommkrg HoAuVong evidg Tou ootou
NG yvdbou eival o kupidtePOg Tapdyoviag Kivouvou
TIPOKANONG OOTEOVEKPWONG TwV Yvdbwv kai &t evdexo-
péVWC N éykaipn dpon Twv Aoldoydvey aiwy Pe e&a-
YWYEG SOVTIWV 1] XEIPOUPYIKOUG XEIPIOHOUG OTO TIEPIO-
d6vtio, og ouvduaopd pe avtPloTikr xnpeloTpo@UAadn
Kal TTAQOTIKr] UpPA®r] Tou Tpaluatog, Oa pmopouoe va
HEIVOE ONPAVTIKA ToV KIVOUVO epPAVIONG OOTEOVEKOW-
ong twv yvdbwv (Otto kar ouv. 2015, 2017).

a) Khivik} exdridwan tng oxeti{dpevng He @dp-
MAKa OOTEOVEKPWONG TWV YVABwv

Enf umoyiag ooteovékpwong Twy yvdbwv Kkar dedopévou
&t 1otoAoyIKd TO TIPOoPANBEV 0oTd dev €xel Mdvta v
id1a eiéva (Allen kar ouv. 2009, kai 2010), n Ayn evog
owotoU 1atpikoy kal odovTatpIKoy I0TOPIKOU GE GUV-
duaopd e pia Aerrropepr] KAVIKY e&€taon, amoteholv
TG MO KATdMnAeg pebddoug didyvwaong Tou mpoBAjua-
t0¢ (Khan kai ouv. 2015).

Aebopévou Ol ol TIEPIOXEG eKTEBEIPEVOU KAl VEKPWE-
VOU 00TOU PTTOPE( va TAPAPEVOUV ACUNTTTWHATIKES Vid
peydho xpovikd Sidotnua (Allen kar ouv. 2009), n &id-
yvwon propei va kaBuoteprioel onpavtikd. Otav n Tre-
ploxr| emuoAuvBel, téte Tapatnpeital éva ouvolo oup-
MPATwV TG MOVOC, KivATKOTNTa dovuwy, ofdnua
TOU UTTEPKEIpEVOU BAevwoydvou, epuibnpa, €Axn, 1] akopa
kal urraioBnoia g epmAekdpevng Pe To Tpidupo velpo
TIEPIOXTG. 2NHelwveTal &t autd Td CUPTTTOPATA Propel
va mapatnpenbolv kal xwpig v Unapgn piag kKhivikd
opatrc PAAPNe (Fedele kar ouv. 2015), kal Ba mpémel va
mipoPAnuaticouv tov Bepdmovta, epdoov dev pmopolv
va anodoBolv oe dMn mabBoloyikr| eEepyaoia tng Te-
pioxng (Fedele kai ouv. 2010, Sharma kai ouv. 201 3).

B) MRONJ: mpoAnyn kai mepieyxeipnukr Siako-
T PAPHAKEUTIKAG aywyrg
O pdrog g MPAANYNG yia toug acbeveig mou Aappd-
VOUV QVTIOOTEOAUTIK aywyr| HMopel va SlaxwpIoTel o€
2 enfeda: @) TPIV TNV eKKIVNON TG avTIOOTEOAUTIKAG Oe-
pareiag yia v ooteomdpwon kar B) katd tn didpkeld
NG 2NV TTPWTN Tepimwon, Bewpeital amoAlitwg ama-
paftntn n €ykaipn kataypaer kar Bepareia twv mdong
@UoEwG odovTiatpIkOV TpoBAnudtwy Tou acBevoug,
TIPIV TNV ekKkivnon g eappakeutikig Bepareiag kar pd-
Nota pe utiepBdMovta iho, anmopakpUvovtag Toug Tia-
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a) Clinical manifestation of medication related os-
teonecrosis of the jaw

In case of a suspected MRON], given the fact that the
histopathologic character of the disease is not always the
same (Allen et al. 2009, 2010), a proper medical and
dental history on the same time with a thorough clinical
examination, are the most suitable means of reaching a
final diagnosis (Khan et al. 2015).

Due to the fact that a region of exposed bone may not
be accompanied by other symptoms for a long time
(Allen et al. 2009), diagnosis could delay. In case the
compromised region is infected, then symptoms such
as: pain, tooth mobility, edema of the covering mucosa,
redness, ulcers and even paresthesia of the regional
trigeminal nerve branch can be noticed. It is important
that these symptoms may occur without a clinically vis-
ible lesion (Fedele et al. 2015), and should therefore
worry the clinician in case there is no other apparent
explanation for their origin (Fedele et al. 2010, Sharma
et al. 2013).

b) MRON]: prevention and “drug holiday”

The role of prevention conceming patients under antire-
sorptive medication could be seperated in two cate-
gories: a) before the initiation of medication for osteo-
porosis and b) during therapy. In the first case, it is con-
sidered absolutely essential to cure any possible dental
disease of the patient before starting therapy, and re-
move all possible risk factors for MRON]J in the future
(Saad et al. 2012, Dimopoulos et al. 2009, Ripamonti et
al. 2009, Bonacina et al. 201 1, Vandone et al. 2010).
Should however, a dentoalveolar surgery be needed dur-
ing the pharmaceutical therapy, there is discussion of
whether a temporary peri-operative cessation of med-
ication is helpful. It is nowadays suggested that drug ces-
sation should begin 2 months pre-operatively and restart
after complete wound healing. This suggestion concerns
patients that receive bisphosphonates per os for more
than 4 vyears or for patients with other co-existing risk
factors, even if the intake lasts less than 4 years. As for
the patients that take bisphosphonates for less than 4
years and do not have other risk factors, no alteration of
the medication scheme is suggested as the risk for
MRON] is considered really low (American Association
of Oral and Maxillofacial Surgeons-AAOMS, Damm and
Jones, 2013, Ruggiero et al. 2014).

However, because of the really low risk for MRON|
among osteoporotic patients, the American Dental As-
sociation (ADA), suggests that drugs should not be
stopped at all. Furthermore, a distinction between pa-
tients is set depending on the period of bisphosphonates
intake, and suitable preventive protocols are described
(Hellstein et al. 2011). In any case, the final desicion
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pAyoVTeC eKelvoug TIoU OxeTiCovtal pe augnuévn moa-
véTnta avdmmuéng ooteovékpwang twv yvdbwv (Saad kai
ouv. 2012, Dimopoulos kar ouv. 2009, Ripamonti kai ouv.
2009, Bonacina kai ouv. 201 |, Vandone kai ouv. 2010).
Epdoov dpwg katd tn Sidpkeia NG QapPaKeUTIKAG ayw-
yAG Xpelaotel xelpoupyikr TapépBaon (dnwg pia eEayw-
yn), uridpxel oudrjtnon av anarteitar diakorr g aywynq
TIepleyxelpnTkd Kkar yia méoo didotnua. Bifhioypagikd,
HEe Ta onpepivd dedopéva, mpotelvetal diakomr TG ayw-
YAG 2 prjveg oIV TNV emépfaon kar emavévaper| g Petd
TNV TAPEN emoUAwon Tou Tpaupatog. Aut apopd ot
aoBeveig mou AapPdvouv Sipwoovikd per os yid TiepIio-
odtepo and 4 xpdvia r) oe acBeveig TTou ev N AN Twv
Blpwo@ovIKOV dev Eemepvdel TNV TETPATETIA, CUVUTIGP-
XOUV Kal dMoI TTapdyovTeg KivoUuvou. 2Toug aoBeveic TTou
Aappdvouv aywyr pe dipwopovikd and Tou oTOPatoq
yia Aiyétepo amd 4 xpdvia, n mbavotnta epedviong
ooteovékpwong Bewpeital eEaipetikd pikpry kar og ou-
OTAVETal TPOTOTONON TNG QAPHAKEUTIKAG aywyrng
(American Association of Oral and Maxillofacial Surgeons-
AAOMS, Damm kai Jones, 2013, Ruggiero kai ouv. 2014).
Mia dMn droyn eaivetal va uioBeteftal and v American
Dental Association (ADA), n omoia avayvwpiCovtag tyv
TIOAU pikpr| mMOaveTTa eueAVIoNG OOTEOVEKPWONG TWV
yvaBwv oe aoBeveic Tou AapPdvouv aywyr yia Ty oote-
ondépwan, mpoteivel va un diakdrtetal n aywyr). Emmpo-
ob€twg diaxwpiCel Toug aobeveic oe katnyoplieg avdioya
HE TO XPpdvo MUNG TG avTIOOTEOAUTIKAG aywyrG KAl TTRO-
Telvel avtiotoxa TTPOANTTTIKG TTPWTOKOMa diaxeipiorg
toug (Hellstein kai ouv. 201 1). 2e kdBe mepimwaon, n Te-
Aikry améeaon g diakorg Oa mpémel va egatopikeletal
Kkal va AapBdvetar n yvapn tou Bepdmovtog Iatpou.
Téhog, avapopikd pe tn devoooupduTn dev UMdpxouv
enapkr| 0edopéva wg PG To APENOG HIAC TIEPIEYXEI-
pNukAg SIAKOTIAG TOU PAppAdKoU.

2YMIMEPAXMATA

2upmepacpatikd, amd v peydAn moikiAia appdkwy
TIou Xopnyouvtal yia I Bepareia tng ooteondpwong,
HOVO OUYKEKPIPEVA OTIWG Ta SIPWOPOVIKG Kal n devo-
OOUPAUTIN cUoXeTiCovtal Pe TNV TTPOKANGN TNG OO0TEo-
VEKPWONG TwV yYVabwv. Qotdoo, akdua OTiG TIEPITTWOEIG
Tou 0 aoBeviig AapPdvel T cuykekpIpévn aywyr, ol -
Bavotnteg ekdrAwong TeNKE NG 0OTEOVEKPWONG TWV
yvdBwv eival oAU Aiyeg €161kd av epappdlovtal ta Ka-
TdMnAa péoa mpdAnynge. Emeidry wotdoo to Bépa autd
arote)el Tiedio ektetapévng €peuvag kai oulritnong, o
odovtiatpog emMopTiCeTal Pe T OUVEXH] EVNHEPWON WG
TIPOG TA TPEXOVIA EPTTOPIKA OKEUAOHATa, AMd kal oxe-
TKG pe vedTepd TIPWTOKOMA BeparmeuTikrG TTOOTEYYIoNG
(1otooehdeg TG ADA, tng AAOMS tng EMnvikrg Etal-
peiag Mehétng MetaPohiopol twv Ootiv-EEMMO «a
AMwV a§IOTIOTWY POPEWV).

Nrayidvtng I. kar ouv./Ntagiantis G. et al.

should be personalised and taken after consultation with
the patient’s doctor.

Finally, as for denosumab, there are no scientific data to
support a peri-operative drug cessation.

CONCLUSIONS

In conclusion, out of a big variety of drugs used against
osteoporosis, only bisphosphonates and denosumab are
corellated to MRON]J. However, even when osteo-
porotic patients take those drugs, the risk for MRON] is
really low, especially when the proper preventive proto-
cols are implemented. Due to the fact that this is still a
scientific topic of extensive research and discussion, we
need to keep up to date concerning both new medica-
tion and new management protocols (ADA and
AAOMS websites and other reliable sources).
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