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AIICTPAKT

Bo mocsiemHrBEe HEKOJIKY TOAWHU 3aTPHIKYBAayKU € TPEHJOT Ha IIopacT Ha OpojoT
Ha MManpeHTH KoW mpumaaT bucdochoHaTHA Tepaluja, MOpaayd PUSHKOT O/ pa3Boj HA
OCTEOHEKPO3a HA BUJIUIIUTE 110 HTHBA3UBHHU JIEHTAJTHU UHTEPBEHIINH, BO KOU ce BOpojyBa
U ekcTpakiuja Ha 3a6/u. CrloHTaHaTa OCTEOHEKPO3a € MCTO TaKa OYEeKyBaHa I10jaBa Kaj
OBHE TAlEHTHUTE U IPU OTCYCTBO Ha OMJIO KaKBa CTOMATOJIOIIKA WHTEPBEHIHja WJIN
XUpypIIKa mnocranka. JIuakor mery O6mcdocdoHaTHA Tepamuja U OCTEOHEKpO3aTa Ce
VIIITE HE € HAIOJIHO jacHa, KAKO U TPETMAHOT Ha OBaa cocTojba.
3a paszyimka o/ NallMeHTUTe KOW IMpuMaaT opayiHa OucdochoHaTHA Tepaluja U He €
rmotpebHa mocebHa mmpeoriepaTUBHA MpUIIpeMa, Kaj nmanueHTute co M.B. B.T. HeonxoiHO
moTpeOHO € Jla ce CIPOBe/e IepUOIlepaTHBEeH pekuM. llenTta HA MeHAIMEHTOT €
IIpEBEHIMja 1 HaMaJlyBae Ha MHIMIEHI|aTa 3a pa3B0j Ha KOCKEHATa HEKPO03a, KOHTPOJIa
Ha nHQEKIUjaTa, HaMaJTyBame Ha 00IKaTa U PUSUKOT O/ KOMIUTUKAIIVH.
ABTOpUTE HAa OBOj Marepujaj TW NMPE3eHTHUPAAT IVIABHUTE KJIUHUYKHU, PaguorpadcCckw,
TepalleBTCKU U ITPEBEHTHUBHU acCIIEKTH Ha OCTEOHEKpO3aTa ImoBp3aHa co buchocdoHaTHA
Tepalja Kaj ManueHTUTe CO MaJIMTHH 3a00/TyBamba.

Kiyunu 360poBu: 6ucdocdonaT; 0OCTEOHEKPO3a; eKCTPAKIHja HA 320; TYMOPCKHU

MeTacTa3u
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BOBE/L

BucdocdonaTHo moBp3aHaTa OCTEOHEKPO3a HA BIJIMIUTE IO JleUHULIM]a IPETCTAByBa
30HA Ha €KCIOHHMpPAaHa KOCKa BO MakcuiaodanujarHaTa perrja (BUINIUTE), KOja He 3a3/]paByBa
BO IIEPHOJ, 071 8 Heslely, a ce jaByBa Kaj MaIueHTH KoU IIpUMaaT win npumase obucdocedonaru u
HeMaaT UCTOpHja Ha pa/injallioHa Tepalyja Wi MeTacTaTcka 6oJiecT Ha BUJIUITUTE.

Bucdocdonature ce aHTUPECOPITUBHU MeEAUKAMEHTH KOWIINTO C€ KOPUCTAaT BO
TPETMAHOT Ha OJIpeZieHH COCTOjOM HACTAaHATH TMOPAAy MAINTHHUTETH, BKJIYUYBajKU TH TyKa
XHUIEPKAIIeMIjaTa, KOCKEHUTE MeTacTa3u O KapI[MHOM Ha JI0jKaTa, KapIHOM Ha IPOCTaTa U
Oesute NPpoOOBU, KAKO M TPETMAHOT HAa MUJITUIIHHOT MUEJIOM, OCTeoroposata, [laieroBara
6os1ecT U IpyTU KOCKeHH 3a0oiyBama (Tabemna 1 u 2)2.

Bucdocdonarture ce ananosu Ha nupodocdarute, KOU ce MPUPOAHU MOJIYJIATOPH Ha
KOCKeHHOT MeTabosimzaMm. Tue ce MOTEHTHM HHXUOUTODHM HA OCTEOKJIACTHO IIOCPEAyBaHATA
KOCKEeHa PECOpIIMja, UMaaT IUTOTOKCHYEH eeKT Ha 3PEJINTe OCTEOKJIACTH U T'0 MHXHOUpaar
dbopMupameTo Ha OCTEOKJIACTUTE O/ HUBHHTE Npekypcopus. Ce aMUHUCTPHUPAAT OPATHO WJIU
WHTPABEHCKH, BO 3aBUCHOCT O/ CTaIMyMOT U MIPUPO/IaTa Ha OCHOBHATa 6osiecT. Buchochonature
ja HaMmaJyBaaT CIIOCOOHOCTA HA OCTEOKJIACTHTE Jla TO OrpaHUYAT IPOCTOPOT, /Ia aTXepupaar 3a
KOCKEeHaTa TOBPIIMHA W Jla CO3/13a/laT IPOTOHH KOW C€ HEOIXOJHH 3a IIPOZOJIKYBare Ha
KOCKeHaTa pecopmiyja+5°. Mcro Taka ja IPOMOBHpPAAaT M OCTEOKJIACTHATA AaIoNTO3a IPEKY
HaMaJlyBalkhe Ha Pa3BOjOT HA OCTEOKJIACTHUOT IIPOTEHUTOP U HETOBOTO MOOWJIU3UPAHE’.
ITo3HaTo e neka buchochoHATUTE KOU COAPIKAT OCHOBEH ITPUMAPEH a30TEH aTOM BO AJIKAJTHHOT
CHUHIIUD, KAaKO IITO € QJIeHJPOHATOT ce 10-100 MAaTH IONOTEHTHH BO HHXUOUPAETO HA
KOCKEHAaTa PpecOopIIyja OTKOJKY IPETXOJHHUTEe TreHepanuu Ha OucdochoHATH KAKO INTO €
KJIOJIDOHATOT, KOM TU HeMaaT oBHe Kapakrepuctuku. OHue O6ucdocdoHATH KOUIITO COAPIKAT
TPET a30TeH aTOM KakKO IITO ce HOAJAPOHATOT U OJIMAJPOHATOT CE VIITE IOIOTEHTHU BO
WHXHUOWUPAmETO Ha KOCKeHaTa pecopiiuja. PH3eHIpOHATOT W 30JIe[POHATOT ce Mery
HajuoTeHTHUTE O6rchochoHaTH, OUAEjKU COAPIKAT A30TEH aTOM BO XETEPOIIUKINYHHUOT IIPCTEHS.
BucdocdonaTHO moBp3aHATA OCTEOHEKPO3a HAa BIJIMIIUTE He € HOBa OosiecT mwin (peHOMEH,
Ouzejku TakaHapeuyeHara ,ocdaTHa BUIUIA“ ce CIIOMHYBa YIIITE BO 19. BEK, Kora Oujia mo3Hara
KaKo cocTojba HacTaHaTa KaKO pe3yJsITaT Ha Jierno3uiirja Ha ¢Gocdop BO KOCKUTE U BIJIHIIUTE Kaj
pabOTHULINTE BO MH/YCTPHja 3a MPOU3BOJICTBO Ha KUOpuTH9©. Kaj HUB ce pasBuie 3a6000JIKH,
TUHTUBUTHUC, abcliecH, KOCKeHa 3aryba, m300JiMdyBame Ha KOCKHUTE, JIOII 3B U €KCyAaT, cO
KOHEYHU IlepebpasHi KOMILIMKAIIUH.

BucdocdonaTHo HoBp3aHaTA OCTEOHEKPO3a HA BUJIMIIUTE 3a IIPB IaT e onuinana ox Marx

2003, Migliorati 2003 1 Ruggiero 2004, Kako KOMILIUKAI[Aja Ka] MAIMEHTUTE KOU IIpUMaJie
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WHTpPaBEHCKA WM opasHa 6ucdochoHaTHA Tepamujal 4, Flako IPBUOT CJIy4aj € MpHUjaBeH IIPe/t
IoBeKe O]1 e/lHa JielleHnja, maTodu3noIorHjaTa Ha O6ojiecTa ce€ yIITe He € I[eJIOCHO pa3jacHeTa.
[IpensoskeHU ce HEKOJIKY XUIIOTE€3U, KOM BKJIyUdyBaaT M3MeHeTa KOCKEHA peMojesaruja Wid
IperoJieMa CyIpecHja Ha KOCKeHaTa pecopIiyja, nHgaManuja wid nHpeKIja, MHXHOUIja Ha
aHTHOTeHe3aTa, KOHCTAaHTHA MUKPOTpayMa, Cylpecrja Ha BPOJIEHHOT WJIM CTEKHATUOT UMYHUTET,
TOKCHUYHOCT Ha MEKHUTE TKHUBA UTH. 1523

OcreoHeKpo3aTa Ha BUWJIHITUTE IIpeAU3BUKaHA 0/1 opasiHuTe 6uchocdoHaTH e mopeTKa, co
roJiecHa KJIMHHUYKA CJIMKA M MaHH(ecTanuja, IonpeIBUJINBa U MOOP30 U MOMOBOJIHO pearupa
Ha TPeTMaHOT, 32 pasJjiiKa OJf WHTpaBeHCKaTa OmchocdoHATHO MOBP3aHA OCTEOHEKPO3a 24.
Cnopes Toa, THTPABEHCKOTO KOpPHUCTEHe Ha OucdocdoHaTUTe TOUECTO ce TOBP3yBa CO Pa3BOjOT
Ha OucdochoHATHO ITOBp3aHATa OCTEOHEKpPO3a Ha BWIHUIIMTE W HAJUECTO Ce jaByBa BO
IMOOIMHUHATa BO3PACT U IIPH MPOJIOHTHPaHa yrnotpeba Ha bucdocdonaTure.

Kaj oHKOJIOIIKHTE MalMeHTH KOW IIpUMaar 30JIeJ[pOHAT, IOTEHTeH WHTPAaBEHCKU
6ucdocdoHaT, KymyJIaTUBHATAa UHITUAEHIIMja Ha O6ucdocdoHaTHO IMOBp3aHaTa OCTEOHEKPO3a Ha
BWIHIIUTE Ce JIBHIKU Mery 0,7%-3,7% 2520, a PU3UKOT O] Hej3UHA I0jaBa € 50-100 IIOTOJIEM
OTKOJIKY PHU3UKOT Kaj OHKOJIOIIKUTE IallMeHTH KOHWIITO He mpuMaaT OwucdochoHaTH .
Nuanunennujata Ha 6rchochOHATHO MOBp3aHATa OCTEOHEKPO3a HA BIJIMIIUTE Ce 3TOJIEMYBa CO
3rOJIEMyBAaE€TO HA BPEMETPAEHEeTO Ha MeAHMKaMeHTO3HaTta Tepanuja. Kaj OHKOJIOIIKuTE
MaIMeHTH KOWIITO MPUMAaaT 30JIeJ[POHAT, WHIIWJEHIIMjaTa ce JIBIKHU OJf 0,5-0,6% Tocie 1
roguHa, 0,9-1% mocJie 2 TOAWHU U 1,3% Iocjie 3 TOAMHU O ITOYETOKOT Ha ObucdocdoHaTHATA
Tepanuja?’. [lanueHTuTe KoUITo npuMaat 6rucdochoHaTH BO TPETMAHOT HA OCTEOIIOPO3a UMAAT
3HAYUTEJTHO [TOMAaJl PU3UK 3a pa3Boj Ha 6ucdocdoHATHO MOBP3aHA OCTEOHEKPO3a HA BHJIMITUTE
OTKOJIKYy TIaI[AeHTHTEe KOUWINTO Mpumaar OucdochoHATH BO TPETMAHOT HA MAJIUTHUTET.
[TpeBasieHnujaTa Ha OoJsiecTa Kaj MANMEHTHTE CO OCTEONOPO3a KOWIITO JOJITOPOYHO IPUMAaT
opayiHu 6ucdocdoHaATH € MPHjaBeHo JIeKa ce IBUKHU Mely 0,004% u 0,1%, IIITO ce 3roJIeMuIa JI0
0,21% Kaj marueHTHUTe KOUIITO MPHUMaat opajHu ouchocdoHaTH OI0JITO O 4 TOTUHN2S,

I'y1aBeH jiokaseH pusuK (GaxTop 3a pa3Boj Ha OucdochOHATHO MMOBP3aHA OCTEOHEKPO3a
Ha BWJIMIIUTE IPETCTaByBa JeHTOAJIBeoJapHaTa Xupypruja. Excrpakmujata Ha 3a0 e HajuecT
MIPEAUCIIOHUPAYKH HACTaH Kaj 52%-61% o7 cirydanTe2629-30, PU3UKOT 3a pa3B0j HA OCTEOHEKPO3a
Ha BWIUIHTE IIOCJTE EKCTPaKIuja Ha 3a0 Kaj OHKOJIONIKUTE IAI[MeHTH EKCIOHHPAaHU Ha
WHTpaBeHCKH OucdochoHaTH ce ABMKH of 1,6%-14,8%313233, BucdochoHaTHO IMOBp3aHaTa
OCTEOHEKPO3a Ha BIJIMIIUTE HAJjYeCTO Ce jaByBa BO JosHATa Buwiauna (73%), moToa BO ropHara
Bwiuna (22.5%), HO MOKe Ja ce jaBM W Ha JiBeTe BWIHNIM HCTOBpeMeHO (4.5%)29. 3a

KOMIIapaiuja, OCTeOpaJlMOHeKpo3aTa ce cpekaBa BO AypH 95% BO MaHAHMOYyJaTa HACIPOTH
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MaKCcwiaTa KaJie HWHIUJAeHnata e 5%. HocemeTro MpOoTeTcKH MOOWJIHHM HAJOMECTOIH TO
3rojieMyBa PHU3UKOT OJi Pa3BOj HA OCTEOHEKPO3a Ha BIIHIUTE IIOPaJ KOHCTAaHTHATa
MHKpOTpayma (2 maTtu 3rojieMeH pHU3UK) 2034, Jlpyrutre pusuk (akTopu T BKIyIyBaaT
IocToeukruTe MHGIAMATOPHU COCTOjOM Ha 3abuTe KaKO IITO ce IMapOJOHTAIHATA 0OJIeCT U
IepranuKajHaTa mnarosjoryjastss. Paszpoj Ha OucdochoHAaTHO MOBp3aHA OCTEOHEKPO3a HA
BWINIUTE e 3abesiexkxaHa U 0Oe3 eKcTpakmuja Ha 320 W ce BepyBalle JieKa Taa HacCTaHyBa
CIIOHTAaHO, HO OBHE IIOCTOEYKH COCTOjOM MOKe Ja ja objacHaT wWHQEKTHBHATa IMPHUPOJia Ha
rmaroreHe3ara Ha bosecra.

IToBucokaTa mpeBasieHIla Ha O6uchocoHATHO MOBp3aHA OCTEOHEKPO3a HA BWIHIIUTE €
3abeJie’kaHa Kaj JKEeHCKUOT I10JI, HO TOa HajBepPOjaTHO € ITOPaJii OCHOBHATa OOJIECT 3a KOjaIllTo ce
npenuianu 6uchochoHaTUTE, KAKO IITO ce KAPIMHOMOT HA JIojKaTa U OcTeoropo3aTta. [pyru
MeJJUKaMEeHTH KOWINTO C€ OpAMHUpAaaT WCTOBpeMeHO co Oucdocdonarure, Kako
KOPTUKOCTEPOUIUTE U XeMOTEPAIIEBTCKUTE IIpeNapaTd, o 3roJIeMyBaaT PU3UKOT 32 Pa3BOj HA
OCTEOHEKPO03a Ha BUJIUIIUTE?9-35; KOMOPOUIHUTE COCTOjOU KaKO IITO ce aHEMUjaTa U AujabeTecoT
HCTO Taka Ce IOBpP3aHU CO 3rojieMeH pu3uK. IlocTojaT CTyAWM KOM ONUIIYyBaaT eAuHEYHU
HYKJIEOTUHU TOJUMOPGU3MHU MTOBP3aHU CO Pa3BOj HA OCTEOHEKPO3a Ha BHIUIUTE3®38, OBue
CTyIMM CyrepupaaTr JeKa € MOXXHO /Ja IIOCTOM TepMUHATHBHA JIMHHja Ha OCETJIMBOCT HA
6uchochoHaTUTE KAKO TEHETCKH (PaKTOp.

Bo 2009 r. Madrid u Sanz, ru cucTemMaTU3Upase CTyIUUTE BO KOU MAIUEHTUTE IIpUMaJie
6ucdochonaT Bo mepuo, oA 1-4 TOAWHH IIPe]] TOCTaByBame UMIUIAHTH3. Kaj HUTY eneH of
MaIMeHTUTe He ce Pa3BWjla OCTEOHEKPO3a JI0 36 Mecely IOCTONEPAaTUBHO, a MPEKUBYBAKHETO U
yCIENIHOCTA Ha UMILJIAHTHUTE Ce JIBUKEJIO 0] 95 10 100%. OBa MOKe /1a yKa)KyBa Ha Toa /ieKa 3a
OakTepucKa HWHBa3Wja U IIOYETOK HA OCTEOMUEJUTUYEH IIpOoIleC HEOIXOJHO e Ja IOCTOU
eKCIIOHUPaHAa KOCKa. YIITe MoBeKe, BO efHa cryauja Ha Koka u cop. o 2010 . mOKa)kaH € BIUCOK
MIPOIIEHT HA MPEKUBYBAbE U YCIENTHOCT HA UMIJIAHTUTE U Kaj KOPUCHHUKUTE HA 6uchocdhonaTn
3a BpeMe Ha [IOCTMEHOIIAay3a U Kaj OHHMeE KOU He TH KOPUCTATA°.

ITopagu HeoBOTHUTE MH(POPMAIIUH U HEIEJIOCHU TIO/IATOIU 32 O[pelyBahe Ha PUSUKOT
0/1 TI0jaBaTa Ha OCTEOHEKPO3aTa, Tpeba /1a ce OCBETH MOTOJIEMO BHUMAHUE IIPH ITOCTaBYBAHETO
JIEHTATHU UWMIUIAQHTH, KaKO U TIpU U3BEAyBameTO €eHJOJIOHTCKU IIH IapOJOHTOJIOUIKI

MPOILeZlypU KOU BKJIyUyBaaT eKCIO3UIIMja U MaHUIIyJIallkja cO BUJTUYHUTE KOCKHU 4.

KiimHuuka nmpeseHTanyja v AUjarHo3a Ha OCTEOHEKPO03a Ha BIJINITUTE

OcreoHeKkpo3aTa Ha BUJIMITUTE MOXKe /1a O1Jie aCHMIITOMATCKA BO JIOJIT IIEPHO/T O/ HEJIeTH

U MeCell U MOXKe 1a Ce IIpero3Hae caMo CIIOpe/] EKCIIOHMpaHaTa KOCKa BO Opa/iHaTa IIpa3sHUHa.
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OBue Jie3UM ce HajuyecTo CHMITOMATCKHM Kora Ke OuzaT CeKyHAapHO WHGUIMPAHU WM KOra
ITIOCTOM TpayMa Ha MEKHUTE TKHUBA, IPEKy OCTPHUTe PabOBU Ha €KCIIOHMpPaHaTa KOCKa, IIITO MOKe
Jla ce CJIyJM CIOHTAHO WJIM Ha MECTO IOCJIe U3BpIIeHa eKCTpakiyja. Hexkou manueHTH MoXe Ja
“MaaT ¥ aTUMWYHHU 3HAIM KAKO YTPHATOCT WJIM YYyBCTBO HA TEIIKAa BUJIMIA, KaKO U pa3IndyeH
CTEIleH Ha IN3eCTEe3NH.

TUIUYHATE 3HAIK ¥ CUMIITOMH BKJIydyBaaT 60JIKa, OTOK U MH(GEKIHja Ha MEKUTE TKUBA,
ryOerme Ha 320U U ITOCTOjaHa cyIyparnyja. 3HaIld 1 CAMIITOMH KOHUIIITO MOYKAT Jia ce II0jaBart Ipej
Pa3BOjOT Ha KJIMHUYKH BHWJIMBA OCTEOHEKPO3a BKJIyYyBaaT HEHaJlejHa TIPOMEHa BO
MapO/IOHTAJIHOTO 3/IpaBje WK cOCTOjO6aTa Ha MEKUTEe TKHBA, HEMOXKHOCT Ha OPAJIHATA MyKO3a 3a
3a3/IpaByBame, HeAWjarHOCTHIMPaHa 0OJIKa BO ycraTa, Iybeme Ha 3abu win WHOeEKIHUja Ha
MEKHTe TKHUBA. AKO TIOCTOM COMHEBaIbe 3a OCTEOHEKPO03a, Tpeba Ja ce HampaBaT MaHOPAMCKHU
WIN TOMOTpadCKU UCITUTYBaba CO I1eJ1 /1a ce 0T pJIaT WK MOTBPAAT APYTH €TUOJIOMIKH (GaKTOPH
U JWjarHO3HW, KAaKO IINTO Ce IIUCTHTE WJIM HMIIAaKTHpPaHHWTe 3a0u. 3a Jla ce aHaJIU3HWpaaT
MOCYIITHJIHU KOCKEHU IPOMEHH, MOKE Jla Ce KODHCTAaT U MaJIld PETPOAIBEOJIADHU CHHUMKH.
TxuBHa Oumomncuja Tpeba /1a ce HampaBH caMO BO CJydyaj Ha COMHEBame O] IIOCTOEHEe Ha

MeTacTas3H.

IIpeBennuja Ha 6uchocdhoHaTHO MOBP3aHATA OCTEOHEKPO3a HA BIJIUIINTE U

cTpaTeruu 3a MeHajiMpame Ha IMalueHTUTE TPpeTUpaHu co oucdocdoHaru

[TpeBeHTUBHUOT MpHCTAIl Kaj MANHEHTTe KOW INTO Ce MWIN ke OuAaT M3JI0KEeHH Ha
6ucdocdonarna Tepanuja, Tpedba ga 6uae My ITHANCIUIUTIHAPEH. Toa BKIydyBa KOHCYJITallMja U
copaboTka Mely KJIMHUYApPOT KOj T opAuHUpan 6ucdochoHATHUTE U ja TpeTHUpa IpUMapHara
60J1eCT ¥ CTOMATOJIOTOT WJIU CIIENUJAJIHICTOT KOj TO CJIEAV OPATHOTO 3/ipaBje. Bo HamMmayBameTo
Ha WHIUAEHIaTa Ha 6rucdochoHaTHO MOBp3aHATA OCTEOHEKPO3a HAa BIJIMIINTE MHOTY € BaXKEeH
PaHUOT CKPUHUHT U 3allOYHYBAIb€TO Ha COOJBETHA JIEHTAJIHA TPrrKa4-46, ITarueHTHTE KOU Ke
3anmoyHaTt co OwcdochoHaTHa Tepamuja, Tpeba [a IOJJIe’KaT Ha KOMILIETEH IIperjiesl Ha
opasiHaTa Mpa3HUHA, a Kora IOCTOU WHANKAIIH]a, Jla ce HAallpaBH U paguorpadcka eBagyaiuja Ha
onpeneHu coctojou. Tpeba ;1a ce OTKpHjaT aKyTHUTE MHQEKIIUM U MecTaTa Ha IMOTEHIIHjaTHA
nabeknyja. [TanuenTure Mmopa aa 6ugat nHGOPMUPAHU 32 PUBUKOT O] PA3B0Oj HA OCTEOHEKPO3a
Ha BWINIIUTE MOBp3aHa co OucdocdoHATHATA Tepamuja M J1a ce MOTHBUPAAT 34 OJ[PIKYBAMHE
opajiHa XWrHeHa. Buao Koja martosiomka coctojb6a Ha 3abuTe W OKOJIHUTE TKHMBa Tpeba sia ce
JIETEKTHPA, BKIYIyBajKH ja MapoJOHTAIHATA O0JIECT, TepUaMKaIHATa TATOJIOTHja, MOOTHOCTA
Ha 3a0uTe, KADUECOT, EBEeHTyaJTHUTE (PparMeHTH O/ KOPEHH, Kako U 6e33abocTa U cTabmaIHOCTAa

Ha IPOTETCKUTE HaJOMECTOIIHY.
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ITo ogHOC Ha TIpaIameTo 3a MPEKUH Ha buchocdoHaTUTE TIPE/T eKCTPaKIMja HA 3a0 WiIn
JPYTU [EHTOAJIBEOJIADHU WM OPAJHOXUPYPIIKN HWHTEPBEHIIUU, CTABOBUTE C€ KOHTPABEP3HU.
ITocTojaT HAyYHHW CTYAUU W TNPENOpavyaHU MPOTOKOJIU 3a IMAIlMeHTUTEe KOU IPHUMAaaT OpajiHa
6ucdocdonaTHa Tepamrja BO TPETMAHOT Ha OCTEONIOPO3aTa, IMTO ke Ou/ie MOJETaTHO OMMUIIIAHO
MIO/I0Jy BO TeKCTOT. IlofaTonuTe 3a epeKTOT Ha MPEKUHYBAETO Ha U.B. OucdochoHaTH mpes
WHBAa3WBHU CTOMATOJIOIIKKA TMPOIEAYPU Kaj OHKOJIONIKMTE TMallieHTH KOW IpHUMaaT
AHTHUPECOPIITHBHA TepaIllfja eIHAIll MECEUHO He Ce JIOBOJIHU; He IOCTOjaT MMOAATOId KOHUIITO IO
MOTBp/ZlyBaaT WJIM HerupaaT I[PEeKWHYBameTO Ha TepampjaTa BO IIpeBeHIHjaTa WU
MeHaupameTo Ha 6uchochoHATHO MOBP3aHATA OCTEOHEKPO3a Ha BUJIMIIUTE U HA OBA IIOJIE CE

MOTpeOHM JIOTIOJTHUTETHU UCTPAKyBarbal4.

HPEBCHTI/IBHI/I MEPKH U CTPpATErnv 3a MCHallMpame Ha PAa3/INYHU I'PYIIA MAITUACHTHA

CO pPuU3UuK

1. Kaj manueHTHTE Kaj KOM ce IUIAHHUpA Ja Cce 3allouyHe O WHTpaBeHcKa OucdocdoHaTHA
Tepamdja BO CKJIOI Ha TPETMAHOT 3a OHKOJIOIIKAaTa COCToj0a, IVIaBHaTa IeJl € Ja ce
MHHHUMHU3HUPA PU3HKOT O pa3Boj Ha 6ucdocoHATHO MOBp3aHA OCTEOHEKPO3a Ha BUJIUIIUTE.
Mopa /1a ce HaIIpaBH KOHCYJ/ITaIlHja CO JIEKAPOT KOjIIITO ja TpeTHpa IMpuMapHarTa 060JIeCT B aKO
OIIIIITaTa COCTOj0a Ha MAIMEHTOT IO JI03BOJIyBAa TOA, 3aloOYHyBambeTo co OucdocdoHaTHA
Teparmuja ia ce OJJIOKHU C€ JIofieKa JEHTATHOTO 3/IpaBje He ce I0BeJie Ha ONTUMATHO HUBO48-50,
Bo oBoj mepumon Tpeba Ja ce ekcTpaxupaar cuTe 3abu co Jiomma IporHo3a. Toa BKJIydyBa
eKCTpaKIfja Ha 3a0uTe KOW He MOJKEe Jla Ce pecTaBpupaar, 3a0UTe cO BHUCOK CTEeIeH Ha
MOOWJTHOCT, TIEpUATTMKAIHH MTaTOJIOMIKHA COCTOjOM, KaKO U OHHE COCTOjOM KOUIIITO HEOTIXOTHO
O6apaaT JIeHTOQIBEOJIApEH XUPYPIIKH TPEeTMaH. AKO OIIIITaTa COCTOjb6a ro J03BOJIyBa TOA, ce
mpenopauyBa OucdocdoHaTHATa Tepamuja A ce 3alovyHE IOCE EMUTETU3UPAeTO Ha
€KCTPAKI[MOHATA PAHA WJIH IIOCJIE aZIEKBATHOTO KOCKEHO 3apacHYBabe, IIITO 3HAYH BO IIEPUO],
He TOJOJT Of 14 10 21 AeH. Bo Toj mHTepBanm Tpeba Ja ce M3BPIIAT CUTE OCTAHATH
KOH3€PBAaTUBHU IMPOIIEJlypH, CTOMATOJIOINIKA Mpodriakca U Kapuec KoHTposia. OpasHaTa
MMpa3HUHA Mopa /1a Ou/ie IeTATHO M BHUMATEJIHO TIperjieflaHa | Jia ce HOTHpaaT CUTe 30HU Ha
MYyKO3HA TpayMa Kaj HalfHeHTUTe CO MapIHjaTHU WU TOTAJHH MIPOTE3U U CEKAKO Mopa /ia ce
HAIpaBaT KOPEKIINHU Ha UCTUTE IOKOJIKY IIOCTOjaT BAaKaBU COCTOjOM4,

2. [NanuenTHTE Kaj KOU ce I1aHupa OucdochoHaTHA Tepamuja BO TPETMAHOT Ha OCTEOIIOpO3aTa
Tpeba ga 6umat nHGOPMUPAHU 32 MOXKHHUOT PU3UK 32 pa3Boj Ha 6uchochoHATHO MOBP3aHA

OCTE€OHEKpO3a Ha BHJ/IMIIUTE, 0CcO0OEHO aKo TPETMAaHOT C€ OYeKyBa Jia Tpae IIOJ0JIro oxa 4
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roguau. Y Kaj oBaa rpymna manueHTH Tpeba /1a ce HapaBH IIperJiesl Ha yCcHaTa Mpa3HUHA U Ja
Ce CIIPOBEZIAT CUTE IIPEBEHTHUHHN MEPKH'4.

3. ACHMIOTOMATCKUTE HAIMEHTHU KOUIITO IMPUMaaT WUHTPaBeHCKU OuchochoHATH MMaaT MHOTY
rojieM pHU3HK 3a pa3Boj Ha 6ucdochoHATHO MOBp3aHa OCTeOeHeKpo3a Ha BuHiuTre. Criopes
TOa, ce IpernopavyBa O/JIyKaTa 3a peali3uparbe arpeCUBHU XUPYPIIKUA IPOIEAYyPH Ja ce
aHaAJIM3UpaA O7] CHTe alCIeKTH. BoryiaBHO, CHTe MpoIeypy KOUIINTO BKJIy4dyBaaT IOBpeaa Ha
KOCKEHUTEe WM MEKHUTe TKHBa Tpeba Ja ce m30erHyBaar4, Kako eKCTpakI[ja Ha 3abwu,
arpecMBHU TAPOJIOHTOJIONIKN WM €HJIOJOHTCKA TPETMaHU, W JIPYTH MPOIEAYPH KOWIITO
rmoapa3bupaaT eKCIIOHUpame Ha Kocka. McTo Taka Tpeba /1a ce n30erHyBa U IOCTaBYBAHETO
JIEHTATHU UMIUIAHTH. AKO € MOXKHO, 3a01Te KOUIIITO HE MOXKAT Jla ce pecTaBpupaar tpeba zia
ce TpeTHpaaT CO OTCTPAHyBame Ha KOPOHKATa W MOCJIE0BATEIeH €H/IOJOHTCKA TPETMAaH Ha
KOpEHUTES.

On npyra cTpaHa, 3a0uTe cO IMapoIOHTaIHA WX ITepUallMKaIHa IIaTOJIOIIKA COCT0jOa, caMuTe
mo cebe mpercTaByBaaT PuU3uUK (AKTOP 3a Pa3BOj Ha OCTEOHEKPO3a, MOPaju ITOCTOedYKaTa
nHpeknyja. [IoHeKkorai, eKcTpakiijaTa Ha 3a00T € eJMHCTBEHUOT MOKEH TpeTMaH, 0COOEHO
BO BakBW cyiydau. IlocrojaT OpOjHU CTYAWMU KOHWIITO IIpejjlaraaT IPEBEHTHUBHU ITPOTOKOJIH
KOTa eKCTpaKIyjaTa Ha 3a00T € I[BPCTO MH/IUITUPaHA.

Lodi u cop. HampaBwie 38 eKCTpakIUM Kaj 23 MaIlMeHTH TPETUPAHH CO HHTPABEHCKU
oucdocdhonaru. ITpenopauan 6w 0,2% pacTBOp Ha XJIOPXEKCHUIUH 3a UCIHUPalhe Ha ycTaTa
e/THAIIl THEBHO, KaKO U MPO(MECUOHAITHO OTCTPAHYBakhe HA MEKHUTE W IIBPCTUTE HAC/IATH, 2-3
HeJleJu TIpeJ] eKcTpakiiujaras2. Tpu 1eHa npes eKcTpakuyjaTa u 17 ieHa Iocjie eKCTpaKIujaTa,
MANMEeHTHUTe 3eMasie 1 I'. aMOKCUIIMJIMH Ha ceKoH 8 vaca (WM ajiTepHATUBEH aHTHUOUOTHK CO
IIAPOK CIIEKTap Ha JIejCTBO Kaj IMAI[MEeHTHUTE AJIePTUYHU Ha MEHUIWIUH). XUPYPIIKUTE
MPOIIE/lypU BKJIyUyBaJle IIOJIUTalbe HAa MyKOIepHocTaleH ¢uanm co nena aebennHa U
eKCTpaKIyja Ha 3a00T cO MUHMMaJIHa KOPTHKa/IHa Tpayma. Ilo coosiBeTHa oOpaboTka Ha
eKCTKpaIlMOHAaTa paHa HAIMPABEHO € CYyTypHUpame CO Bpakame Ha ¢uanor KopoHapHo. Ha
MaUEeHTUTe UM OWJIO YKaXKaHO Jia alUIMIUpAaT 1% Tesl XJIOPXEKCUIWH Ha paHara, 3 maTu
JTHEBHO BO IIEPUOJ Off 17 JeHa. 32 BpeMe Ha MEePUOZOT Ha CJIe/Iehe Ha MAIUeHTHTE O] 229
ZleHa, He Owt 3abesieskaH HUTY efieH cay4aj Ha OucdocdoHAHO MOBp3aHA OCTEOHEKPO3a Ha
BIUIHITUTE.

Saia u cop. o6jaByBaaT nojasa Ha 6uchocdoHaTHO MOBp3aHa OCTEOHEKPO3a Ha BIIHIIUTE 5,6%
rocJsie 3 Meceny u 1,5% rocie 6 MeceIu o] eKCTpaKIifjaTa Kaj 60 BUCOKO-PU3UYHU MAIUEHTH
kouinTo npumaie 6uchochonatuss. IIpemyIoKeHUOT MpeAoNepaTUBEH MPOTOKOJI BKIyUyBa 1

I'. aMOKCHIIMJIMH-KJIaBYJIOHCKA KHCEJINHA, 3 IIaTH Ha J€H BO IIEPHUOA OO 3 JieHAa M 1 I'. 2 I1aTu
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JTHEBHO BO IEPHOJ O 4 JieHa, KOMOMHUPAH cO 500 MI' METPOHH/A30JI, 3 MaTH JHEBHO BO
Iepuoy, Off 4 JIeHa U 500 MT 2 IaTU JHEBHO BO IepUOJ, of 4 AeHa. [lanueHTHTE CO MO3HATa
ajiepruja Ha IEHUIWINH 3eMajie 500 MT JIMHKOMHUIIMH 2 TaTH JHEBHO BO MEPUOJ Of 7 JAeHa.
EXCTpaKIIMOHUOT ITPOTOKOJI OUJI CJIMTYEH KAKO BO MPETXOAHO ITUTUPAHUOT TPY, HO BKIYyUyBas
U OCTEOIIACTUKA HA aJIBeoJIapHaTa KOCKa CO POTUPAYKU UHCTPYMeHTH. [10CTeCKTpaKITMOHHUOT
MPOTOKOJI BKJIydyBaJl aHTUOWOTCKH PEXHM CJIHMYEH Ha IPEeAeKCTPAKIIMOHHOT ITPOTOKOJI;
[TpekuHyBame Ha bucdocdoHaTHTe GUIIO HAIIPABEHO BO IIEPUOJ O 1 MECeEII.

Scoletta u cop. nmpujaBuie mojaBa Ha 6ucdochoHATHO MOBP3aHA OCTEOHEKPO3a HA BUIHITUTE
o711 2,27% co 64 MarueHTH KOUIITO IpuMajie MHTpaBeHcku bucdochonHatus4. AHTUOUOTCKUOT
pekuM OWJI WCIUIAaHUPAH efleH JeH IpeN eKcTpaknujata. 3abure Owmse eKCTpaxwupaHU II0
HCTHUOT MPUHIIHII, CO TOA IITO /IeJT O/ HEOIIXOHHUTE KOPEKIINU Ha KOCKUTE OWUJI HAIIpaBeH CO
MHe30€eJIEKTPOHCKU amapar. EkcTpaknpoHaTa paHa Owsia HCIIOJIHETa CO IIa3Ma borara co
TPMOOITUTH T.€. (paKTOpH HA PacT.

Hurty efieH cirydaj Ha OCTEOHEKpO3a Ha BUJIMITUTE He OWJT IpHjaBeH o1 crpaHa Ha Ferlito u cop.
BO UHja cTy/iija Owia HalipaBeHO OTCTPaHyBake Ha aJiBeosiapHaTa KOcKa (aJIBeoIoToMHUja) Ha
MECTOTO Ha eKCTpaKIFja IIocjie U3BpIIeHaTa eKCTPaKIMja, IO/AP:KaHO CO COOJIBETHA
QHTUMHUKPOOHA Tepanuja (AHTHOMOTHUITY M PACTBOPH 3a yCTa) 5.

3a 5a ce ofpeau Mayy IIPETXO/IHO HAaBeJEHUTE CTAaBOBH Ke OWUaT KOPUCHH U CO HCTU
pesyaTaTh Kaj IorojieM Opoj IMaIrueHTH BO PA3/IMYHU KJIMHUYKU YCJIOBH, MOTPEOHH cCe
JIOTIOJTHUTEJTHU ITPOCIIEKTUBHY M PAHIOMHU3UPAHU CTYIUH.

AHTHOWOTCKHOT IIPEBEHTUBEH PDEXKUM U MUHUMAJITHO UHBA3WBHATA eKCTKQaI;H/Iia CO IMIpHUMAapHO
3apacHyBalhe HA EKCTPAKIMOHATA PAaHA € CHJIHO IIPENOpPAYINBO Kaj ITallMEHTHTE KOWIITO

IpuMaaT WHTpPaBeHCKH OwucdocdoHaTH, BO cayyay Kora eKCTpakljata Ha 3a00T e

uHaunupaHa.

4. Beke moreHnmpaBMe Jieka opasHara 6ucdocdoHaTHA Tepanuja BO TPETMAaHOT Ha OCTEOTIOPO3a
e pusuk ¢GaxTop 3a pa3Boj Ha OucdochoHATHO MOBP3aHA OCTEOHEKPO3a HA BUJIUITUTE, HO BO
MHOTY TIOMaJI CTEIIeH OTKOJIKY TepalujaTa co MHTpaBeHcKu O6ucdochonaru. Vero taka, oBue
MaIMeHTH UMaaT MoJlecHU MaHUQecTalluy Ha HEKPO3aTa U pearupaar mobp30 U MOYCIENTHO
Ha creru@UUHNOT TPeTMAaH 3a OAPEeIEHUOT CTaIuyM. PU3MKOT 3a pa3Boj Ha OCTeOHEKPO3a Ha
BWJIUITUTE TIOBpP3aH €O opasHute OucdocdoHaTH ce B3rojieMyBa CO B3TrOJIEMyBame Ha
BpeMeTpaewmeTo Ha TepamujaTa, 0cOOEHO aKo Toa € IOrojieMo Off ueTupu roamuHu>é. OBaa
BpEMEHCKa paMKa MOXKe Jja Oujie ¥ CKpaTeHa MpU IMPUCYCTBO HA OJpPe/IEHU KOMOPOU/IUTETH,

KakKo IITO € KOHTHHyHpaHaTa ynotrpeba Ha KOPTHKOCTEpOun29-35, Kaj marueHTHTe KOUIITO
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mpuMaar opayHu 6uchochOoHATH MOKPATKO OJf YeTUPH TOAWHHM U HEMAaaT KJIMHUYKH PUBUK
dakTopu, mMpoMeHa WIH OJJIOKyBalbe€ Ha IUIAaHHMpaHaTa XHUPYpIIKa HHTEpPBelNHja He e
HeOoNmxoJHa. AKO ce IUIAaHHWpaaT Jia ce IIOCTaBaT JIEHTAJIHU WMIUIAHTH, MOTPeOHO € Ja ce
mornuire wH@opMaTuBHa corsacHOcT. Cemak, akKo BpeMeTpPaemero Ha OpayiHaTa
6ucdocdonaTHa TEpanuja € MOKPATKO OF] YETHPH TOJMHU, HO aKO UCTOBPEMEHO ce IpPUMaaT
KOPTUKOCTEPOUI WJIM JIPYTM AHTHAHTHOTEHH MeJuKaMeHTH, opayiHaTa OucdocdoHaTHA
Tepamuja Tpeba Ja ce TPEeKWHE HAJMAJIKy JBa Mecelld IIpes OpaTHOXUpYpIIKaTa
WHTEPBEHIIN]ja, JOKOJIKY OIIIIITaTa cocTojba ro J103BoJiyBa Toa. bucdochonaruTe He Ou
Tpebajio MOBTOPHO Jla Cce JaBaaT ce€ JIo/ieKa He ce M0jaBu KOCKEHO 3apacHyBarbe. OBOj THII
NpeKuHyBake Ha opanHuTe OuchochoHatn Tpeba 7a ce WUCIUIAHUPA U Ipen
OpaJIHOXUPYPIIKaTa HWHTEPBEHIIMja KOra BpeMeTpaemeTo Ha OucdocdoHaTHATa Teparuja
HaZIMUHYBA YETUPU TOAMHU 4.

5. Kaj manueHTHTE CO pa3sBuMeHa OCTEOHEKpO3a HAa BUJIMIUTE, I€JIUTE Ha TPETMAHOT € Jia ce
eJlMMUHHUpPa OoJIKaTa, /la ce KOHTPOJIMpa WH(PEKIHjaTa Ha MEKUTE U IIBPCTUTE TKHUBA H J]a Ce
MHHHUMHU3HpA IIpOTpecHjaTa WX II0jaBaTa HAa HOBU 30HHM KOCKeHa HeKposa. EjeKTHBHUTE
JIEHTOAJIBEOJIADHU XUPYPIIKH Tpoleaypu Tpeba za ce u30erHyBaar, Ouejku Moke Ja

AoBeaart A0 AOIIOJTHUTE/IHHW 30HHU Ha €KCIIOHHMPpaHa HEKPOTHUYHAa KOCKa.

OnpenyBame cTaauyM Ha Oosiecta u crierududeH TpeTMaH 3a CeKoj cTaauyM (Tabesa 3)
e Craauym O

Kapaxmepucmuxu: T'n BKIIydyBa marueHTUTe 0€3 KIMHUYKY 3a0€eJIeKIBa HEKPOTUYHA KOCKa,
HO CO HecrnenudUYHU CHUMIITOMH, KaKO OJOHTAJITHja KOja He ce objacHyBa CO OJOHTOTEHA
NpUYMHA, JocafiHa Ooska BO JIOJIHATA BWIHIA KOjAalITO MOXKE Ja Upajgupa KOH
TEMIIOPDOMAHANOYJIADHUOT 3IJI00, CHHycHa O00JIKa, KOjalITO MOXKe Jila € II0OBp3aHa Co
vHbamanyja u 3a7ebesyBabe Ha SHAOT Ha MaKCWIAPHHUOT CHHYC, KaKO U IPOMEHeTa
HeBpoceH30pHa GyHKIHja. McTro Taka, MoxKe J1a OujaT MPUCYTHHU U HEKOW KJIWHUYKUA HAO/M:
rybeme 3a0M KOe He € MPUYMHETO OJ] XPOHUYHA MapoJOHTasHA 0O0JIeCT, MepUANNKAIHA WJIH
napoJioHTasIHa ¢HUCTYy/Ia KOjalllTo He e TOBp3aHa co IyJIlTHAa HeKpo3a mopaju kapuec. Koneuno,
JIOKOJIKY TIOCTOU HEKOj O CJIeAHUTE paauorpadCKu HAOAM, MAIMEHTOT FICTO TaKa MOXKE Jia ce
KIacuUIpa BO CTaIUyM O: TyOeme Ha ajiBeoJlapHa KOCKAa WJIM PeCcopIIyja KOjallTo He €
MOBp3aHa CO XPOHHYHA MapoJOHTAIHA 0OoJiecT, MpoMeHH BO TpabekysapHara rpaaba, Ha mp.
3azebesleHa OpaHOBHIHA KOCKAa M TEP3UCTEHI[Mja HA HENEJOCHO MOJENMpaHa KOCKa BO
eKCTPaKIIMOHATA PaHa, 30HU Ha OCTEOCKJIEPO3a KOUIIITO ce OTPAaHNYEHH Ha JIBEOJIADHUOT A Off

KOCKaTa 1M OKOJIHAaTa KOCKa KaKoO " 3ane6eﬂyBaH>e Ha IIEPUOAOHTATTHUOT JINTAMEHT.
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Tpemman: Kaj oBue manmeHTH Tpeba /1a Oujie CIpOBENEH CUMIITOMATCKA TPETMaH, Kako H
KOH3€DBATUBHO TPETHPAle Ha OCTAaHATHUTE JIOKAJTHU (PAKTOPH, KAKO INTO Ce KAapUecoT U
naposaoHTasmHara 6osiect. Ce mpernopadyBa ynorpeba Ha MeJUKaMEHTH 3a XpOHUYHA 0OJIKa U
KOHTpOJIa Ha WH(}EKIHjaTa cO aHTUOUOTHIH, IIPU ITOCTOee Ha nHAuKaiuja. Cocrojboara Tpeba
Jla ce cyIe BHUMATEJIHO U YecTO, OPaJid MOXKHOCTA Off IIPOrpecHja BO IMOBHUCOK CTA/INyM Ha
6oJtecra.

e Cragnym 1
Kapaxmepucmuxu: ExcioHupaHa ¥ HEKPOTHYHA KOCKa WU (UCTYJIa KOJjaIlITO BOJU A0 KOCKA,
Kaj MaIlMeHTH KOU Ce aCHMMIITOMATCKH M HeMaaT 3Hanu Ha uHpeknuja. Mcro taka, Moxe aa
OumaT MpUCYTHU U pauorpadCKUTe 3HALM OIMUIIAHU BO IPETXOJIHUOT CTAIUYM, JIOKUIN3UPAHU
Ha aJIBE0JIAPHUOT JIeJT O] KOCKaTa.
Tpemman: Kopucreme OpaJHM aHTUMHUKPOOHH TEYHOCTH Kako 0,12% pacTBOp Ha
xyopxekcuuH. He e moTpebeH nMe/iijaTeH olepaTUBeH TPETMaH .

e Craguym 2
Kapaxmepucmuxu: ExcrioHHpaHa ¥ HEKPOTHYHA KOCKa WK (GUCTYIA KOja BOAU 0 KOCKA, Kaj
ManveHTH co 3HanW Ha uHQeknuja. VcTo Taka, MoXke Ja OWJAT NMPUCYTHU U OIUIIAHUTE
paguorpadCcky 3HAIY, JIOKAUIN3UPAHU Ha AJIBEOJIADHUOT JeJT 0] KOCKATa.
Tpemman: Ce mpernopadyyBa KOPUCTEHE OPATHU aHTUMHUKPOOHU PAacTBOPU BO KOMOWHAIHja CO
antubuotuiy. [To3HaTo € /leka bakTeprcKaTa KOJIOHM3aIMja Ha eKCIIOHUPAHATA KOCKA € UecTa, U
HajroyieM JieJ1 O/ OBHEe MHUKPOOU Ce OCEeTJIMBH HAa IMEHUIWIMHCKAaTa rpyna aHtubworunu. Kaj
MalVEeHTUTe AJIEPrUYHU HA MEHUIWINH, edEeKTUBHH ce KHHOJIOHUUTE, METPOHU/A30JI0T,
KJIUHAAMUIIMHOT, JAOKCUIIMKJIMHOT U €PUTPOMHIIMHOT. AHTHUOHMOTCKUOT pexXuM Tpeba 1a ce
HAaIpaBU I10CJIe MUKPOOHOJIONIKO U aHTHOUOTPAMCKU UCHUTYBAame, JOKOJIKY € Toa MOXKHO. Of
KODHUCT MOXKe Jla Oujle W OllepaTHBeH TpPEeTMaH 3a HaMajyBalkhe Ha KOJWYMHATA Ha
KOJIOHU3WPAHATA U HEKPOTUYHA KOCKa, HO OJIyKaTa 3a BAKOB THUII TPETMaH Tpeba /ia ce JoHece
BHUMATEJTHO.

e Craguym 3
Kapaxmepucmuxku: ExcnoHMpaHa 1 HEKPOTUYHA KOCKa WU (PUCTysa, co 3HAIU Ha UHDeKIja u
€/IeH WU MOBEKe 01 CJIEHUTE 3HAIU: €KCIIOHUPAaHA HEKPOTHYHA KOCKA KOja € MPOIINPEHa MO/
aJIBEOJIADHUOT JIeJI Of] KOCKaTa, T.e. IOJ JOJIHATA TPAHHIA M PAMyCOT Ha JIOJHATA BWIHULH U
MAaKCHUJIADHHUOT CHHYC W 3UTOMara BO TrOpHATa BUJIMIIA, MATOJIOMIKA (PAKTypa, €KCTPAOpATHA
¢ducrysa, opoaHTpasIHA WIIM OPOHA3IHA KOMYHHUKAIja U OCTEOJIN3a KOja IITO eKCTEHIUpA 0

JoJiHaTa rpaHUIla Ha MaH/:m6y11aTa WJIN IIOAO0T Ha MAaKCHUJIAaDHUOT CUHYC.
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TpemmaHn: Kaj oBue manueHTH KOPHCEH € JIOKAJIEH AeOpUMaH U PECEKITH]ja, BO KOMOMHAITM]jA CO
AHTHOWOTUIU TIpeJ M 2 HeZeIu IIoc/ie WHTepBeHnujaTta. [ToHeKoram MOXKe /a ce HalpaBU U
peceKnyja co MMeijaTHA PEKOHCTPYKIIMja CO PEKOHCTPYKTHBHA IUIOUKA, CJI000/AeH dJianm Win
omtyparop. IlocrojaT HEKOJIKYy H3BellITaW 3a YyCHellHAa  WMeAdjaTHa PEeKOHCTPKIHja CO
BaCKyJIapu3UpaHa Kockas7-59. [Ipu JoHeCcyBameTo Ha IUIAHOT Ha OBOj THII TPETMaH, KJIMHUYAPOT
Tpeba Ja ro Mpeno3Hae W IPOIEHU MOTEHIHMjaTHHOT PU3UK OJi HEYCIIeX W eKCTeHIUparme Ha
HEKpOTHYHATa 30HA Ha KOCKa. Bo 0Boj cTazuyMm, Kako e)eKTUBEH TPETMAaH MOJKeE J1a ce YIIOTpebu
U (pIyopecieHTHO BOZieHaTa KOCKEHA PEeCceKI[nja®®. 10 JieHa Ipes TPETMAHOT ce aJIMHHUCTPHUpPA
JIOKCUIIMKJIMH, a 32 BpeMe Ha MpoIle/lypaTa HEKPOTHYHATA KOCKA Ce MPENO3HABA CO KOPUCTEHE
Ha ¢uryopecnieHTHa Jyiamba. IIpekuHyBame Ha OucdochoHaTUTEe OHIIO MPAaBEHO BO PA3IUYHU
nepuoau (AypHu U 70 6 Mecely IIpeJi TPETMAHOT), HO Ha OBa TOJIe ce TIOTPEOHU JOTIOTHUTETHU
HUCTpaKyBamads.

OnpeneHo ToO/IOOpyBalkbe BO 3apacHYBAaHmeTO Ha paHaTa € ITOKaKaHO BO CTy[Hja Cco
xurepbapHa OKCUTE€HCKa Tepaluja, HO MOPaJli MaJUOT UCIIUTYBAH MPUMEPOK, KOPUCTEHETO Ha
OBOj THII Tepalyja KaKo TEPAIMCKU MOJAINTET Ha OuchocdOoHATHO MOBp3aHATA OCTEOHEKPO3a
Ha BWIHIHNTE HE € IOAJIP}KaHO00:0465, VIcTo Taka, OJpefleHH CTYyIMU IOKa)Kajie YCIEITHO
KOpHCTEeHhe Ha IuladMa Ooratra co TpPOMOOIIMTH, HHCKO3padyHa Jiacepcka Upajujaiuja,
MapaTHPOUZIEH XOPMOH U KOCKEHM MOpP(OTreHd IPOTEMHH, HO 3a HUBHO IOKAXKyBaibe Ce

MMOTPeOHU IOTIOJTHUTETHH HCTPAXKyBarbha®o72,

leneparnuja Tun IIpumep Mexann3am Ha aKTUBHOCT
CospmaBaat nepuBat Ha ATTI
Etidronate KOj Ha HapyIyBa GyHKIIUjaTa
NNBP (6e3 azoT BO
[TpBa Clodronate HA OCTEOKJIACTHUTE U
COCTAaBOT) )
Tiludronate MpeIN3BUKYBa HUBHA
armonTo3a
Ja maxubupaaT cuHTE3aTa Ha
) CTEpOJIU TPEKY
Pamidronate
MEBaJIOHCKHOT TIaT,
Astkut amuao NBP Aledronate
Bropa KOHKPETHO IIPEKY
(compskaT a30T) Ibandronate )
WHXUOUIIMja HA €eH3UMOT
Olpadronate
dapuesun nupodocdoar
CHHTa3a

Tpera Xereponukinaau NBP Risedronate I'o uaXUOUpAaaT EH3UMOT
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(comp:xaT a30T) Zoledronate dapueswn nupodocdoat

CHUHTa3a U T'M cTabuin3upaar

KoMGOpPMAaIOHUTE IPOMEHU

Tabeaa 1: Tunosu bucgochorHamu u HUBHU MEXAHUIMU HA AKMUBHOCIT

Tun na
IlomenmHocm Huouxkauuja Admunucmpauuja Jlosa
bucgocgoram
be3 azor
. Ocreonopo3sa, [lazeroBa Jlo 20 mr/kr
Etidronate 1 OpaJstHo
OoJsiect JTHEBHO
1600-2500
OpasnHo MT JTHEBHO
(mo 3200
Ocreomnopo3sa, I1arreToBa
Clodronate 10 MT)
Oostect
1B 300 MT
JTHEBHO
. 400 MT
Tiludronate 10 ITanreroBa 6osiect OpastHo
JTHEBHO
Co azor
OcCTeoTUTHYHN KOCKEHU
MeTacTa3! Kaj KapIHOM
. . Q0 MT Ha 3
Pamidronate 100 Ha JJ0JKa, OCTEOJINTUYHU nuB
. HeJZleun
JIE3UH Kaj MYJITUIIEH
muesoM, ITaizerosa 6osiect
10 MT
JTHEBHO
Ocreonopo3sa, I1azeToBa
Alendronate 500 OpasiHo 70 MI'
OoJsiect
HeJIeJTHO
OpanHo 2,5 MT
Ibandronate 1000 Ocreormopo3sa JTHEBHO
150 MT
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MeCEeYHO
B 3 MT Ha TpHU
Meceru
Ocreonopo3sa, ITayreToBa
60s1€CT, OCTEOTTUTHIHU 5 MT JTHEBHO
Risedronate 2000 JIE3UH Kaj MyJITHUIIEH Opaszo 35 MT
MHEJIOM, XHIIepKaJIleMuja HeJIeJTHO
Kaj MaJINTHUTET
Kockenu metacrasu o 4 MT Ha TpU
COJIUJTHU TYMOPH, HeJen
OCTEOJINTUYHH JIe3UU Kaj
Zoledronate 10000 MYJITUIIEH MUEJIOM, B
XUIepKaIIeMuja Kaj
MaJIUTHUTET 5 Mr
0CTE0NOpo3a TOIUIITHO

Tab6eaa 2: Tunosu bucocoHamu u HUBHa nomeHMHoCcmM, UHOUKAUUU, AOMUHUCMPAYU]a U

dosuparve

Cmaduym na 6oaecma

Cmpamezuja 3a mpemmaH

HaI_II/IeHTI/I CO PU3HUK: HEMA BU/JINBA
HEKPOTUYHA KOCKa Kaj IMIareHTH KOUIITO
IIpuMaJji€ H”HTPpaB€HCKU WIN OPaJIHHU

6ucdochonaTu

Hewma notpeba o/ TpeTMaH

IToTpebHa e exyKalyja Ha MAalUEHTUTE

CraagmyMm O: HeEMa KJIMHUYKHU €BUJIeHTHA
HEKPOTUYHA KOCKA, HO IIOCTOjaT
HeclelmuPUIHU KIMHAYKU HA0/IH,

PaaAruOJIOIKHU IIPOMEHU U CUMIITOMHA

IToTpebHA € CcHCTeMCKAa Tepamuja, Koja

moipa3bupa aHAJITETUITA U aHTHOUOTUITU

CragmymM 1: T1IOCTOM eKCIOHHpaHa U
HEKPOTUYHA KOCKa Wi GUCTYIU KOU BOAAT 10
KOCKa, Kaj MMallieHTH KOU ce aCUMIITOMATCKU U

0e3 mpucyTHa HH}EKIHja

AHTHOAKTEPUCKU PACTBOPH 32 yCTa
KimHu4KO ciiefierhe Ha TPU Mecelu
Enukanyja Ha TalleHTHTe U IOBTOPHO
pasrieiyBarbe Ha WHAUKAIMHUTE 32 IPOJIOJI-

JKyBame Ha OuchocdoHnaTHaTa Tepanuja
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Craguym 2: 1ocTou

HEPOTHUYHA KOCKa, WIn (1)I/ICTyJII/I KOH BOJAT A0

eKCIIOHUpaHa |

KOCKa, IPUAPYKeHO co WHeKIyja, 6oika u
€pUTEM BO peryjaTa Ha eKCIIOHMpPAHaTa KOCKa,

co wiu 6e3 MypyJIeHTHA IpeHaka

CuMTnomaTcku TpeTMaH co OpaJIHU
AHTHOUTUOTUIIA

Opasinn aHTUOAKTEPUCKYU PACTBOPH

KonTtposa Ha 60kara

JebpuaMaHT co IeJl  IpeKuHyBame Ha

I/IpI/ITaHI/IjaTa Ha MEKUTE TKHMBA U KOHTpPOJIA HaA

nHeKnujaTa

Craguym 3: mocTton

HEKpOTHYHA KOCKa co Oosika, MHOeKnuja u

eKCIIOHUpaHa |

eleH WIM TOoBeke Of CJIeIHUTEe 3HaIu:

€KCIIOHUpaHaTa u HEKpOTHU4YHAaTa KOCKa
€KCTeHAupa 1104  aJIBEOJIapDHUOT A€l O/
KOCKaTa (Z[OJIH& TpaHulla W paMyC Ha

MaHAuOys1a, MaKCHIapeH CUHYC W 3UTOMa BO
MaKCWia) IITO MOXe Ja pe3yaTHpa co

¢bpaxTypa,
OpOaHTpaJIHA WU

I1aTOJIOIIKA

ducryna,
KOMYHUKAIH]a,

eKCTpaopaiHa
OpOHAa3aJIHA
nJIin

0CTeoJIn3a Koja

€KCTEeHAUuPpa A0 IrpaHHUIla Ha

MaH]_II/I6yJ'IaTa Wik 1moA0T Ha MAaKCWJIApHHOT

JOJIHaTa

CHHYC

AHTHOAKTEPUCKU PACTBOPH 32 yCTa

AHTHOMOTCKA Tepamuja ¥ KOHTPOJIa Ha
OoJikarta

Xupypuiku J1eOpuaMaHT/peceknuja co Ien
JIOJITOTpajHa Tajujanuja Ha WHQEKIujaTa u

OoJIkara

Tab6eaa 3: Odpedysare cmaduym Ha boaecma u cmpamezuu 3a mpemma
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ABSTRACT

In the recent years there has been growing concern regarding the number of patients with
bone metastases and osteoporosis who take bisphosphonate agents, thereby placing them at
potential risk for developing osteonecrosis of the jaws (ONJ), especially following invasive oral
surgical procedures such as extractions. Even more, spontaneous cases of ONJ have been
reported in some patients on bisphosphonate therapies that have not been associated with
invasive dental procedures or surgery. The causal link of bisphosphonate usage and ONJ is not
yet fully understood, and there is no treatment consensus in the literature.

For the greater majority of patients who are taking oral bisphosphonates, special precautions are

not required before extraction, but patients who have been on a long term course of intravenous
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bisphosphonate therapy for the treatment of cancer should be provided with extreme pre and
post-operative course.

The aim of the management consists of preventing and decreasing the development or
progression of bone necrosis, the control of the infection, and in alleviating the painful
symtomatology.

The author’s presents the main clinical, radiographic, therapeutic and preventive aspects of

osteonecrosis related to intravenous bisphosphonate therapy in patients with cancer.

Key words: Bisphosphonates; Osteonecrosis; Tooth extraction; Tumor metastasis.

Preventive and therapeutically approach of the jaws bisphosphonate osteonecrosis

Bisphosphonate-related osteonecrosis of the jaw (BRONJ) is an area of uncovered bone in
the maxillofacial region (jaws), which does not heal within eight weeks, occurring in patients
receiving current of previous bisphosphonates without history of radiation therapy or metastatic
disease of the jaws.

Bisphosphonates (BPs) are antiresorptive medications used to manage cancer-related
conditions including hypercalcemia of malignancy, bone metastases of solid tumors such as
breast cancer, prostate cancer and lung cancers, treatment of multiple myeloma, osteoporosis, M.
Paget and other bone diseases (Tables 1 and 2)*2.

BPs are stable analogs of pyrophosphates, which are naturally occurring modulators of
bone metabolism. They are potent inhibitors of osteoclast-mediated bone resorption, have
cytotoxic effects on mature osteoclasts and inhibit the formation of osteoclasts from precursorss.
BPs can be administrated per os or intravenous, depending of the stage and nature of disease.
During bone resorption, bisphosphonates impair the ability of the osteoclasts to form the ruffled
border, to adhere to the bony surface and to produce the protons necessary for continued bone
resorption45°, Bisphosphonates also promote osteoclast apoptosis by decreasing osteoclast
progenitor development and recruitment’. It is known that bisphosphonates containing a basic
primary nitrogen atom in an alkyl chain such as alendronate are 10-100 times more potent at
inhibiting bone resorption than earlier generation BPs like clodronate which lack this feature.
Compounds that contain tertiary nitrogen such as ibandronate and olpadronate are even more
potent at inhibiting bone resorption. Risedronate and zoledronate are among the most potent

BPs, containing a nitrogen atom within a heterocyclic ring?.
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BRONJ is not a new disease or phenomenon, because the "Phossy Jaw" dates back to the

19 th century, like condition of deposition of phosphorous in the bones and the jaws in workers in
the match industry9°. Workers developed toothaches, gingivitis, abscesses, bone loss,
disfigurement, a foul smelling discharge and finally cerebral complications.
BRONJ was first reported by Marx 2003, Migliorati 2003 and Ruggiero 2004 as a complication
in patients who were on intravenous (IV) or oral bisphosphonate-4. Although the first BRONJ
was reported over a decade ago, the pathophysiology of the disease has not been fully elucidated.
Proposed hypothesis include altered bone remodelation or oversupression of bone resoroption,
inflammation or infection, inhibition of angiogenesis, constant microtrauma, suppression of
innate or acquired immunity, soft tissue toxicity*5-23.

Oral bisphosphonate-induced osteonecrosis is a rare but real entity that is less frequent,
less severe, more predictable, and more responsive to treatment than intravenous
bisphosphonate-induced osteonecrosis24. However, i.v. use of bisphosphonate is more associated
with BRONJ and it is noted mostly in old age with prolonged use of bisphosphonate.

Among cancer patients exposed to zoledronate, a potent i.v. bisphosphonate, the
cumulative incidence of BRONJ ranges from 0.7% - 6.7%3252¢ and the risk of its occurring is 50-
100 times higher than the risk in cancer patients not receiving bisphosphonates4. The incidence
of BRONJ increases with the duration of the medication therapy. Among cancer patients exposed
to zoledronate, the incidence was 0.5-0.6% at 1 year, 0.9-1% at 2 years and 1.3% at 3 years2.
Patients receiving bisphosphonates in treatment of osteoporosis have considerable lower risk of
developing BRONJ than patients receiving bisphosphonates in cancer treatment. The prevalence
in osteoporosis patients receiving long-term oral bisphosphonates was reported from 0.004%-
0.1%, which increased to 0.21% among patients with greater than 4 years of oral bisphosphonate
exposure28,

A major local risk factor for developing BRONJ is dentoalveolar surgery. Tooth extraction
is the most common predisposing event ranging from 52-61% of cases20:29:3°, Estimates for
developing BRONJ after tooth extraction among cancer patients exposed to intravenous
bisphosphonates ranges from 1.6-14.8%3%3233. BRONJ is more likely to appear in the mandible
(73%), than the maxilla (22.5%) but can appear in both jaws (4.5%)29. Using dentures the risk of
developing BRONJ due to the constant microtrauma (2-fold increased risk) increases26-34. Other
risk factors include pre-existing inflammatory dental disease such as periodontal disease and

periapical pathologys®ss. Development of BRONJ was noted without tooth extraction and it was
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believed that it is spontaneous, but these pre-existing dental diseases can explain the infective
nature of the pathogenesis of BRONJ.

Higher prevalence of BRONJ is noted in females, but it is likely due to the underlying
disease for which the bisphosphonates are prescribed, such as breast cancer and osteoporosis.
Other medication, when given in addition to bisphosphonates, such as corticosteroids and
chemotherapeutic agents, increases the risk for developing BRONJ29:35; comorbid conditions
such as anemia and diabetes are also associated with an increased risk. Several reports describe
single nucleotide polymorphisms that were associated with development of BRONJ36-38, These
studies suggest that a germ line sensitivity to bisphosphonates as a genetic factor may exist.

In a systematic review from 2009, Madrid and Sanz included studies where patients had
been on BP treatment for 1— 4 years before implant placements9. None of the patients developed
osteonecrosis up to 36 months postoperatively and the implant survival rate ranged from 95 to
100%. This may indicate that exposed/noncovered bone is necessary for bacterial invasion and
an osteomyelitic process. Furthermore, in a study from 2010, Koka and coworkers found high
implant survival rates for both bisphosphonate users and nonusers in postmenopausal women 4°.
However, because these data are lack for determining the risk and giving a strong conclusion,
attention must be paid when placing dental implants, as well as endocontic or periodontal
procedures that require exposure and manipulation of bone. Thus, the risk should be taken the

same as the risk associated with tooth extraction4.

Clinical presentation and diagnosis of osteonecrosis of the jaws

Osteonecrosis of the jaws may remain asymptomatic for many weeks or months and may
only be recognized by the presence of the exposed bone in the oral cavity. These lesions are most
frequently symptomatic when sites become secondarily infected or there is trauma to the soft
tissues via the sharp edges of the exposed bone, which may occur spontaneously or at the site of
previous tooth extraction. Some patients may present with atypical complaints, such as
“numbness,” the feeling of a “heavy jaw,” and various dysesthesias.

Typical signs and symptoms include pain, soft-tissue swelling and infection, loosening of
teeth, drainage. Signs and symptoms that may occur before the development of clinical
osteonecrosis include a sudden change in the health of periodontal or mucosal tissues, failure of
the oral mucosa to heal, undiagnosed oral pain, loose teeth, or soft-tissue infection. If
osteonecrosis is suspected, panoramic and tomographic imaging may be performed to rule out

other etiologies like cysts or impacted teeth. Smaller intraoral films can also be used to
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demonstrate subtle bone changes. Tissue biopsy should be performed only if metastatic disease is

suspected.

Prevention of BRONJ and management strategies for patients treated with

bisphosphonates

Preventive and management approach for patients who are or will be exposed to
bisphosphonates has to be multidisciplinary. That includes consultation and collaboration
between the clinician who prescribes the bisphosphonates and manages the primary disease and
the dental professional or dental specialist. Early screening and initiation of appropriate dental
care is important in decreasing the incidence of BRONJ4146, Patients who may be prescribed
bisphosphonates should undergo thorough examination of oral cavity and a radiographic
evaluation of some condition, when indicated. Both acute infection and sites of potential
infection should be identified. Patients must be informed for the risk of developing osteonecrosis
of the jaws related to the bisphosphonate treatment and motivated for performing high oral
hygiene. Any dental disease should be noted, including periodontal disease, periapical pathology,
tooth mobility, caries, root fragments, as well as edentulism and denture stability+7.

The cessation of bisphosphonates before tooth extraction or other dentoalveolar and oral
surgical procedure has been controversly. However, several studies and proposed protocols exist
and are supported for the patients who are receiving oral bisphosphonates for treating
osteoporosis. This will be discussed later in the text. Data are insufficient regarding the effect of
discontinuing intravenous bisphosphonates prior to invasive dental treatments in oncology
patients receiving monthy antiresorptive therapy; no data support or refuse the cessation of the
therapy in the prevention or management of BRONJ and therefore continued research in this

area is indicated4.

Preventive measers and management strategies in different groups of

patients of risk

1. In patients planned to start intravenous bisphosphonate therapy for treatment of cancer, the
main objective is to minimize the risk of developing BRONJ. A consult with the clinician who
treat the primary disease must be made and if systemic conditions permit, the initiation of
bisphosphonates should be delayed until dental health is optimized48-5°. At this time, all teeth
with poor prognosis should be extracted. This includes non-restorable teeth, those with high

level of mobility, extensive periapical pathology, as well as those conditions which necessarily
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need some type of dentoalveolar surgical treatment. If systemic conditions permit, it is
advisable the start of bisphosphonate therapy to be delayed until the extraction site has
mucosalized or adequate osseous healing. This is individually determined, so regular and
continuous postextraction control has to be performed. Usually, this time is no longer than 14
to 21 days. Conservative restorative procedures, dental prophylaxis and caries control must be
performed at this level. Oral cavity has to be carefully examined and areas of mucosal trauma
to be noted; in patients with partial or full dentures, corrections must be done if such

conditions are present4.

2. Patients planned to start bisphosphonate treatment for osteoporosis have to be informed for
the possible risk of developing BRONJ, especially if the treatment is likely to exceed beyond 4

years. Oral examination and all preventive measures should be performed:4.

3. Asymptomatic patients receiving intravenous bisphosponates are at very high risk for
developing BRONJ. Therefore, it is strongly recommended the decision for performing
aggressive surgical procedures to be analyzed from all aspects. In general, all procedures that
may injury the bone or soft tissues should be avoided. These include tooth extraction,
aggressive periodontal or endodontic treatments and other surgical procedures that include
exposing of bone tissue. Placement of dental implants should be avoided too. If possible, non-
restorable teeth may be treated by removing of the crown and endodontic treatment of the
remaining rootss:.

On the other hand, teeth with extensive periodontal or periapical pathology which are strongly
indicated to extract are also a risk factor for developing BRONJ, due to the present infection.
Sometimes, a tooth extraction is the only possible treatment in such cases. Several studies
have proposed preventive protocols when extraction is indicated.

Lodi et al. made 38 extractions in 23 patients treated with intravenous bisphosphonates. 0.2%
chlorhexidine mouh rising once a day was prescribed and professional oral hygiene treatment
2-3 weeks before extractions2. Three days before the extraction and 17 days after extraction,
patients took 1g of amoxicillin every 8 hours (or an alternative broad-spectrum antibiotic in
patients allergic to penicillin). The surgical procedures included a full-thickness mucoperiostal
flap and the teeth were extracted with minimal cortical trauma. All granulations, infective
tissues and extraction socked were debrided, and a suture closure was performed with placing
the flap coronally. Patients were instructed to apply a 1% chlorhexidine gel on the wound, 3

times a day for 17 days. In the 229 days follow-up, no case of BRONJ was noted.
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Saia et al. showed rate of BRONJ of 5.6% at 3 months and 1.5% at 6 months in a study with 60
high-risk patients exposed to bisphosphonatesss. Their preoperative preventive protocol
included 1g of amoxicillin— clavulanic acid 3 times per day for 3 days and 1 g 2 times per day
for 4 days plus 500 mg of metronidazole 3 times per day for 4 days and 500 mg 2 times per
day for 4 days). Patients with known allergy to penicillin were given 500 mg of lincomycin 2
times per day for 7 days. The extraction protocol was similar to the previously citied study, but
including osteoplasty of the alveolar socked with rotating instruments. Postextraction protocol
included antibiotic regimen similar to the pre-extraction procotol; a discontinuation of
bisphosphonates was made for 1 month as well.

Scoletta et al. reported occurrence of BRONJ of 2.27% in a study with 64 patients receiving
intravenous bisphosphonatess4. Antibiotic regimen was planned a day before the extraction.
Teeth were extracted the same way described in previous studies. Some of the bone correction
were performed with piezoelectron device. The extraction site was filled with a plasma rich in
growth factors.

No case of BRONJ was noted in a study by Ferlito et al. in which removal of alveolar bone
(alveolectomy) after the surgical extraction was performed, supported by correct antimicrobial
therapy (antibiotics and mouthwash)ss.

Further prospective, possibly randomized studies are necessary to determine if this statements
would be the same with larger patient samples in different clinical settings. However,
antibiotic regimen and minimally invasive extraction with primarly closing of the extraction
site is strongly recommended in patients receiving intravenous bisphosphonates, when tooth

extraction is strongly indicated.

4. Asymptomatic patients receiving oral bisphosphonate therapy in treatment for osteoporosis
are also at risk for developing BRONJ, but to a much lesser degree than those treated with
intravenous bisphosphonates. Also these patients seem to have less severe manifestations of
necrosis and respond more readily to stage specific treatment regimens. The risk of developing
BRONJ associated with oral bisphosphonates increases when duration of therapy exceeds four
years28. This time frame may be shortened in the presence of certain comorbidities, such as
chronic corticosteroid use29:35. For individuals who have taken oral bisphosphonates for less
than four years and have no clinical risk factors, no alteration or delay in the planned surgery
is necessary. Informed consent is recommended if dental implants are planned to be placed.
Even if the duration of taking oral bisphosphonates is less than four years, if corticosteroids or

other antiangiogenic medications are taken concomitantly, a discontinuation of the oral
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bisphosphonates for at least two months prior to oral surgery has to be done if the systemic
conditions permit that. The bisphosphonates shout not be restarted until osseous healing has
occurred. This kind of discontinuation of oral bisphosphonates has to be planned before the

oral surgical procedure if the duration of bisphosphonate therapy exceeds four years, as well4.

5. In patients with established BRONJ, treatment objectives are to eliminate pain, control
infection of the soft and hard tissue and minimize the progression or occurrence of bone
necrosis. Elective dentoalveolar surgical procedures should be avoided, because they may

result in additional areas of exposed necrotic bone.

Staging and stage-specific treatment strategies (table 3)

e Stageo

Characteristics:

Includes patients with no clinical evidence of necrotic bone, but with non-specific
symptoms, such as odontalgia not explained by an odontogenic cause, dull, aching bone pain in
the mandible, which may radiate to the TMJ region, sinus pain, which may be associated with
inflammation and thickening of the maxillary sinus wall and altered neurosensory function. Also,
some clinical findings can be present: loosening of teeth not explained by chronic periodontal
disease, periapical or periodontal fistula that is not associated with pulpal necrosis due to caries.
Finally, if some of these radiographic findings are present, patients may be classified as Stage o:
alveolar bone loss or resorption not associated with chronic periodontal disease, changes to
trabecular pattern i.e. dense woven bone and persistence of undermodeled bone in extraction
sockets, regions of osteosclerosis involving the alveolar bone and surrounding bone and
thickening or obscuring of the periodontal ligament.

Treatment:

In these patients a symptomatic treatment should be provided and conservatively
managing of other local factors, such as caries and periodontal disease. Medication for chronic
pain and control of infection with antibiotics, when indicated, should be used. Close monitoring
of the condition have to be performed, due to the possibility of progression to a higher stage of

disease.
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e Stage1

Characteristics:

Exposed and necrotic bone or fistulae that probes to bone, in patients who are
asymptomatic and have no evidence of infection. Radiographic findings described before in this
group of patients may be present as well, localized to the alveolar bone region.

Treatment:

Using of oral antimicrobial rinses, such as 0.12% chrolhexidine can give benefits to these

patients. No immediate operative treatment is required4.

e Stagez2

Characteristics:

Exposed and necrotic bone or fistulae that probes to bone with evidence of infection and
local symptoms. The same radiographic findings described before may be present.

Treatment:

Oral antimicrobial rinses in combination with antibiotic therapy are recommended. It is
known that colonization of the exposed bone is very common, and most of these microbes are
sensitive to the penicillin group of antibiotics. In patients allergic to penicillin, quionolones,
metronidazole, clyndamycin, doxycycline and erythromycin can be successfully used. Antibiotic
regimen has to be set after microbal cultures analyzing, when possible. Operative treatment in
reducing the volume of colonized and necrotic bone may be beneficial, but has to be carefully

chosen.

e Stage3

Characteristics:

Exposed and necrotic bone or fistulae that probes to bone, with evidence of infection and
one or more of the following: exposed necrotic bone extending beyond the region of alveolar
bone, i.e. inferior border and ramus of mandible and maxillary sinus and zygoma in the maxilla,
pathologic fracture, extra-oral fistula, oral antral or oral nasal communication and osteolysis
extending to the inferior border of the mandible or sinus floor in the maxilla.

Treatment:

Local debridment and resection, in combination with antibiotics prior and 2 weeks after
the intervention may be beneficial in these patients. A resection with immediate reconstruction
with a reconstruction plate, free flap or an obturator may be required. There are some successful

reports of immediate reconstruction with vascularized bone5759. When considering this type of
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treatment, the clinician has to recognize the potential failure and extending of the necrotic bone
area. Fluorescence guided bone resection can be considered an effective treatment in this stage®°.
Doxycycline is administrated 10 days before the treatment, and during the procedure, the
necrotic bone is recognized with using of fluorescent lamp. Cessation of bisphosphonate
treatment has been use in different matters (up to 6 months prior the treatment), but further
researches in this field are required®.

Regardles of the disease stage, mobile bone sequestra should be removed to allow soft
tissue healing®2. The extraction of symptomatic teeth within exposed, necrotic bone should be
considered since it is unlikely that the extraction will exacerbate the established necrotic process.
Histologic analysis is indicated for all resected specimens due to the possibility of metastatic
disease®s.

Some improvement in wound healing was demonstrated in a study with hyperbaric
oxygen therapy, but because of the small simple size, the use of this therapy as the sole treatment
modality for BRONJ is not supported464%. Also, use of platelet rich plasma, low-lever laser
irradiation, parathyroid hormone and bone morphogenic protein are reported to be beneficial in

the treatment of BRONJ, but further research in this field are required®6-72.

Generation | Type Example Mechanism of action
. Forms derivate of ATP which
. Etidronate .
) NNBP (without impare the osteoclast’s
First ) Clodronate ) )
nitrogen) . function and leads to their
Tiludronate .
apoptosis.
Inhibits the synthesis of
Pamidronate sterols through mevalonic
S q Alkil amino NBP Aledronate pathway, particulary
econ
(nitrogen included) Ibandronate inhibition of the enzyme
Olpadronate pharnesyl pyrophosphate
sinthasis.
Inhibits of the enzyme
Third Heterocyclic NBP Risedronate pharnesyl pyrophosphate
ir
(nitrogen included) Zoledronate sinthasis and stabilize the
conformational changes.

Table 1: Types of bisphosphonates and their mechanism of action
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Type of Potency Indication Administr Dose
bisphoshponate ation
Without nitrogen
Etidronate 1 Osteoporosis, Paget’s disease Oral Up to 20 mg/kg
daily
Clodronate 10 Osteoporosis, Paget’s disease Oral 1600-2500
mg/kg daily
(up to 3200
v mg)
300 mg daily
Tiludronate 10 Paget’s disease Oral 400 mg daily
Without nitrogen
Pamidronate 100 Osteolytic bone metastasis in v 90 mg every 3
breast cancer, osteolytic weeks
lesions in multiple myeloma,
Paget’s disease
Alendronate 500 Osteoporosis, Paget’s disease Oral 10 mg daily
70 mg weekly
Ibandronate 1000 Osteoporosis Oral 2,5 mg daily
150 mg
monthly
3 mg every
v three months
Risedronate 2000 Osteoporosis, Paget’s disease, | Oral 5 mg daily
osteolytic lesions in multiple 35 mg weekly
myeloma, hypercalcemia in
malignancy
Zoledronate 10000 Bone metastasis in solid v 4 mg every 3
tumors, osteolytic lesions in weeks
multiple myeloma,
hypercalcemia in malignancy 5 mg yearly
Osteoporosis

Table 2: Types of bisphosphonates with their potency, indications, administration and dosage
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Disease stage

Treatment strategy

At risk category: No apparent necrotic
bone in patients who have been treated with

either oral or IV bisphosphonates

*No treatment indicated

«Patient education

Stage 0: No clinical evidence of necrotic
bone, but non-specific clinical findings,

radiographic changes and symptoms

« Systemic management, including the use of

pain medication and antibiotics

Stage 1: Exposed and necrotic bone, or
fistulae that probes to bone, in patients who
are asymptomatic and have no evidence of

infection

 Antibacterial mouth rinse
« Clinical follow-up on a quarterly basis
« Patient education and review of indications

for continued bisphosphonate therapy

Stage 2: Exposed and necrotic bone, or
fistulae that probes to bone, associated with
infection as evidenced by pain and erythema
in the region of the exposed bone with or

without purulent drainage

 Symptomatic treatment with oral
antibiotics

« Oral antibacterial mouth rinse

« Pain control

+ Debridement to relieve soft tissue irritation

and infection control

Stage 3. Exposed and necrotic bone or a
fistula that probes to bone in patients with
pain, infection, and one or more of the fol-
lowing: exposed and necrotic bone extending
beyond the region of alveolar bone,(i.e.,
inferior border and ramus in the mandible,
maxillary sinus and zygoma in the maxilla)
resulting in pathologic fracture, extra-oral
fistula, oral antral/oral nasal
communication, or osteolysis extending to
the inferior border of the mandible of sinus

floor

« Antibacterial mouth rinse
« Antibiotic therapy and pain control
« Surgical debridement/resection for longer

term palliation of infection and pain

Table 3: Staging and treatment strategies
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