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COBPEMEHHOE COCTOAHUE NCCJIEAOBAHUN
No MEAUKAMEHTO3HOMY OCTEOHEKPO3Y YEJIIOCTEA (MOHY) U MEPCNEKTUBbI PA3BUTUA

JIw M., ’Kykosa H. A., Tapacenko C. B.

Iepswiti MITMY um. U. M. Ceuenosa Munzopasa Poccuu (Ceuenoeckuii Yuueepcumem), e. Mockea, Poccus

AHHOTAIIUA

IMeab. CucreMaTu3upoBarth COBPEMEHHBIC MTPEICTABICHUS 00 ATHONATOreHe3e, (pakTopax prUcKa, METO/ax PaHHEH JUAarHOCTHKU M KOM-
IUIEKCHOTO JICYSHHUsI MEAMKAMEHTO3HOTo ocTeoHekposa yemoctedt (MOHY) y nanuenTos, nonyuaronmx ouchocdonarsi, aeHocymad u/nnu
AQHTUAHTHOTEHHBIE ITPEapaThl.

MatepuaJbl 1 MeToabl. [IpoBeneH cucTeMaTnuecKmii 0030p 0TEYECTBEHHBIX H 3apyOe:KHbBIX myommkarmii 2003—2024 rr. B 6a3ax PubMed,
Scopus u eLIBRARY ¢ ot6opom paboT, MOCBAMIEHHBIX KITMHUYECKUM MPOSBICHUSIM, JTy4e€BOW JUAarHOCTUKE M cTpaTerusM jgedenus MOHY.
JlOTIOTHUTEIBHO [IPOAHANTN3HPOBAHEI COIVIACHTENIBHbIE JOKYMEHTHI U KIIMHUYECKHE PEKOMEHIAINH IPO(eCCHOHATBEHBIX COOOIIECTB YETIOCTHO-
JIUIEBHIX XUPYpProB (B ToMm yucie AAOMS 2007-2022), periaMeHTHPYIOMINE TUArHOCTHYSCKHE KPUTEPUH U MapLIPYTH3AIHUIO TTAIUCHTOB.

Pesyabrarsl. [Tatorenes MOHY mynbsTrdakTopraieH i BKIIOYAET MOaBIeHIE KOCTHOTO PeMO/ICITUPOBaHHs, TH()EKIIMOHHO-BOCTIATIUTEIbHbBIC
TIPOIIECCHI C yUacTHeM OaKTepraIbHBIX OMOIUIEHOK (BKIIFOUast Actinomyces spp.), HapyIeHust MUKponupKyisiyn/anrnorenesa (VEGF-3aBncnmMeble
MEXaHU3MBbI) H JIOKAJIbHYI0 HMMYHHYIO AUCPEryisiiuio. 110 TaHHBIM psiia HCCIIEIOBAHMN PUCK OCJIOKHCHUH BO3PACTACT B 3aBUCHMOCTH OT
BUJIa IIperapara, MyTH BBECHUS, KyMYJISATUBHOMN JJ03bI U JUIMTEIBHOCTH TEPANNK; ICHOCYMal B OTJEIbHBIX paboTax accouuupyercs ¢ bosee
BBICOKMM PHCKOM IO CPaBHEHUIO C TTepopaibHbMu Ouchochonaramu. Hanbomnee yacTbIM IMyCKOBEIM (JaKTOPOM PaccMaTpPHUBAIOTCS HHBA3HBHBIC
CTOMATOJIOTHYECKUE BMEIIATENbCTBa (0COOCHHO yaaneHue 3y0oB) Ha poHe XpoHndeckoro BocnaneHnus. Kiaccuguxkamms AAOMS, ocHOBaHHast
Ha 00Ha)KEHUU KOCTH, MOXKET OTpaHUYUBATh BhIsIBIeHNE paHHUX GopM; yueT MCKT-npru3HakoB B AMHAMUYECKON KJIaCCU(UKAIIUHU TTO3BOJISET
JIMaTHOCTHPOBATh IOKJIMHHYECKUE U3MEHEHHS ¥ YTOUHSAThH TAKTHKY.

BoiBoabl. CHIKeHHE 3a0071eBaEMOCTH TPEOYeT MEKIMCIMILIMHAPHOM MPOQUIAKTUKI: CAaHALIMH TIOJIOCTH PTa 10 Hayajla aHTUPE30pOTHBHOM
TEepaIuH, KOHTPOJIS O4aroB BOCIAJICHHS U 00y4YeHUs MHIUBH/IyaIbHON T'UTrHeHe. Bompoc «1eKapCTBEHHBIX KAHUKYID CIIEyeT pelaTh HHIMBHU-
ZyaJIbHO C yueToM OanaHca puckoB. JledeHue cTaauitHO-3aBUCHMO: Ha paHHHX JTarax MPHOPUTETHBI KOHCEPBATHBHEBIE MEPHI C a1bIOBAHTHBIMHI
METO/IMKaMK (HU3KOMHTEHCHBHAs Jla3epHas Teparnsi, PRF), npu nporpeccupoBaHUK — XUPYpruyeckas caHaius (CeKBECTPIKTOMUS/PE3CKIIHs)
U peabunuranus.

KuroueBrble ciioBa: meduxamenmosnvlii ocmeonekpos wenocmeil (MOHY), 6ucpocghonamei, denocymab, ocmeonopos, npoguiakmuxa,
Jievenue
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CURRENT STATE OF RESEARCH ON MEDICATION-RELATED OSTEONECROSIS
OF THE JAWS (MRONJ) AND PERSPECTIVES

Liu M., Zhukova N.A., Tarasenko S.V.

First Moscow State Medical University named after. 1. M. Sechenov, Moscow, Russia

Abstract

Purpose. To systematize current concepts regarding the etiopathogenesis, risk factors, approaches to early diagnosis, and comprehensive
management of medication-related osteonecrosis of the jaws (MRONJ) in patients receiving bisphosphonates, denosumab, and/or antiangiogenic
agents.

Materials and methods. A systematic review of Russian and international publications from 2003 to 2024 was conducted using PubMed,
Scopus, and eLIBRARY, selecting studies addressing the clinical presentation, imaging diagnostics, and treatment strategies for MRONJ.
In addition, consensus statements and clinical practice guidelines issued by professional maxillofacial surgery societies (including AAOMS
2007-2022) were analyzed with respect to diagnostic criteria and patient care pathways.

Results. The pathogenesis of MRONJ is multifactorial and involves suppression of bone remodeling, infection—-inflammation with
bacterial biofilms (including Actinomyces spp.), microcirculatory/angiogenic disturbances (VEGF-dependent mechanisms), and local immune
dysregulation. According to multiple studies, the risk of complications increases with drug type, route of administration, cumulative dose, and
treatment duration; in some reports, denosumab is associated with a higher risk than oral bisphosphonates. The most common triggering factors
are invasive dental procedures — particularly tooth extraction — performed in the setting of chronic inflammation. The AAOMS staging system,
based on the presence of exposed bone, may limit detection of early disease; incorporating CBCT findings into a dynamic classification enables
identification of preclinical changes and refinement of treatment planning.

Conclusions. Reducing MRONI incidence requires interdisciplinary prevention, including oral sanitation prior to initiating antiresorptive
therapy, control of inflammatory foci, and patient education on individualized oral hygiene. Decisions regarding a “drug holiday” should be
individualized based on a risk—benefit balance. Management is stage-dependent: early stages prioritize conservative measures with adjunctive
modalities (low-level laser therapy, platelet-rich fibrin), whereas progressive disease necessitates surgical debridement (sequestrectomy/resection)
and subsequent rehabilitation.

Keywords: Medication-related osteonecrosis of the jaw (MRONJ), bisphosphonates, denosumab, osteoporosis, prevention, treatment
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BBenenune

MennkamMeHTO3HBIH ocTeoHekpo3 uemtocteit (MOHY,
MRONJ) paccmarpuBaeTcsi Kak TSKEIOE€ OCI0XKHECHHUE
TEpaniy aHTUPE3OPOTUBHBIMH W/IITH aHTHAHTHOTCHHBIMHU
npenaparaMu. JlMarHoCTHKA MaTOIOTUH OazHpyeTcs Ha
KPHUTEPUAX, CHOPMYITUPOBAHHBIX B COTTACUTEIBHBIX TOKY-
MEHTaX AMEPHKAaHCKOU acCOIMAINH YETFOCTHO-TTUIICBBIX
xupypros (AAOMS, 2014, 2022). Knuanueckast akTyab-
HOCTB IPOOJIEMBI 00y CIOBIICHA HEYKIIOHHBIM POCTOM YHCTIa
MaIMEeHTOB, TOMyYarIIuX OuchochoHaTl U JIeHOCYMa0
IO TIOBOZTYy OCTEOTIOPO3a M OHKOJIOTHUYESCKUX 3a00JIeBaHUH.
JlokazaHo, 9TO MHBAa3MBHBIC CTOMATOJOTHUECKHAE BMEIIIa-
TENTFCTBA YACTO BBICTYMAIOT B PO ITyCKOBOTO (pakTopa pas-
BHUTHS HEKpOTHUECKOTO mporiecca [14-17, 31].

OcTeoropo3 — CHCTEMHOE 3a00IeBaHNE CKeIeTa, Xapak-
TepHU3yIoIeecs: CHIDKCHHEM KOCTHOM MacChl M HapyIICHHEM
MUKpPOAPXHUTEKTYPHl KOCTHOW TKaHH, YTO BEIET K ITOBBI-
MIEHUIO0 PUCKa TeperaoMoB [1]. DTuomorus 3a00JeBaHM
MyJIbTH(AKTOpHATbHA: OT Je(PHUIIUTA ICTPOICHOB U aJTH-
MEHTapHBIX (PaKTOPOB 10 ATUTENHEHOTO ITPHEMa TITIOKOKOP-
THKOUJIOB [2]. BBUAY YacToro 6€CCUMITOMHOTO TEUYCHHS,
MaToJIOTHS TPeOyeT MINTENbHOW (hapMaKoTeparuu JJIst
MIPETOTBPAIICHNUS TIEPETOMOB.

OCHOBY MEIHMKAaMECHTO3HOW TEepamuu OCTEOIopo3a
COCTABJISIFOT aHTUPE30pOTHUBHBIC TIpenaparbl. bucdocdo-
HaTHl (HampuMep, aJCHIPOHOBAs KUCIOTa), SBISSCH aHa-
nmoramu nupodocdara, 00J1aIaf0T BEICOKHM CPOJCTBOM
K THAPOKCHAIIATUTy W HAKAIUTMBAIOTCS B KOCTHOM TKaHH.
Onu MHrHOUPYIOT GapHe3HwIHPohochaTCHHTAZY, HApyIIast
MEBaJIOHATHBIH ITyTh, YTO MIPUBOIUT K aIlONITO3y OCTEOKIIa-
CTOB ¥ CHHKCHHUIO KOCTHOM pe3opouui [3, 4].

JleHOCyMab vMeeT HHOW MEXaHW3M JICUCTBHS. ITO MOHO-
KIIOHAJTbHOE aHTHUTENO cBs3biBaeTcsi ¢ RANKL, Onokupys
ero B3anmoeiicteue ¢ perentopom RANK nHa moBepxHOCTH
ocreokiactoB. MarndupoBanue curaanpHoro mytid RANKL/
RANK mnonasmnsier co3peBaHue, akTHBAITUIO U BEDKUBAEMOCTb
OCTEOKJIACTOB, YPPEKTUBHO YMEHbBINAS PE30POITHIO KOCTH
[5-7].

BrmiepBrie ciryganm HEKPOTHYECKOTO TMOPasKEHUS YeITo-
cTelt Ha oHe Tepanuu OuchochoHaTaMK OBUTH ONHCAHBI
R.E.Marx et al. B 2003 roxy [8]. ABTOpBI IIPEICTABUIH
cepuro HaOroeHWH (36 ManueHToB), y OONBITMHCTBA U3
KOTOPBIX TTATOJOTHSI Pa3BIIACH Ha (POHE JICUCHUSI OHKOJIOTH-
geckux 3aboneBanuid. OHAKO HAJMYHUE B TPYIIIC MAIIEHTa
C OCTEOTIOPO30M YKa3bIBAJIO HA PHCK Pa3BUTHS OCIOKHEHHS
U TIPH KOPPEKITUH METa0OIMUSCKUX HAPYIICHUH CKeleTa.
BrocneacTBuu gaHHOE COCTOSHHE IONYYIIIO Ha3BaHHE
«bucdochoHaTHBIN 0cTeoOHEKPO3 yemtocTein» (BRONJ).

B 2010 roxy A.Aghaloo et al. coobmmim 06 anaio-
THYHOM OCJIOKHCHHH TIPH Teparuu JieHocymadom [9].
JanpHelmme uccaeq0BaHus TTOATBEPININ PHCK Pa3BUTHS
OCTEOHEKPO3a U MPH JICICHUH OCTEOII0p03a, IPUIEM Jaxe
TIPY UCTIOJIF30BaHIH CTAaHIAPTHBIX JO3UPOBOK. [1o maHHBIM
O. Lesnyak et al., prck pa3BuTHsI HEKpO3a TIOCIIE OTIepaIin
yaaneHus 3y0OB y MAIlEHTOB ¢ OCTEOIIOPO30M, MOTyda-
FOIIUX JIeHocyMa0, MokeT jgocturarh 1% [10, 11], aro npe-
BBIIIACT aHAIOTHYHBIC ITOKA3aTEeN! IS MAIIMEHTOB, TOTY-
garormmx oucdocgonarsr (0-0,15 %) [12].

Kpome Toro, ycTaHOBICHO, UTO aHTHAHTHOTEHHBIE TIpema-
parsl (naruduTopsl VEGF, THpOo3uHKHHA3HBIE HHTHOUTOPHI)
TaK)Ke MOBBIMIAIOT PUCK ITAaTOJOTHH, OCOOCHHO B KOMOH-
HaIMK C aHTUPE30pOTHUBHON Teparnueii [13]. B cBs3u ¢ pac-
IIUPEHNUEM CIIEKTpa MPUINHHBIX TIpernaparos, B 2014 roxy
AAOMS yTBepamia TepMUH «MEIUKAMEHTO3HBIA OCTEO-
Hekpos genmoctiy (MRONJ/MOHUY), o0beuHsIONIMiA Bee
(OpMBI OCTEOHEKPO3a, CBSI3aHHBIC C TeparueH, BIUSIOICH
Ha METa0OJIN3M KOCTH FITH aHTHOTEHE3.

Leap uccienoBaHus: CHCTEMATH3UPOBATh U aKTY-
AIM3UPOBATH COBPEMEHHBIE TaHHBIC 00 dTHOIATOTCHE3¢E,
CTaIMPOBAHNH, (PAKTOPAX PHUCKA, MPOPUIAKTHKE U METOIAX
neuennst MOHY, a Takxe onpenenuTh MepCleKTUBHBIC
HAIPaBJICHUS TSI COBEPIIICHCTBOBAHUS KIIMHIICCKUX IPO-
TOKOJIOB.

MarepuaJjbl 4 METOABI

[IpoBeseH 0030p OTEUECTBEHHOW M 3apyOEKHOM JIUTe-
patypst 3a iepuoa ¢ 2003 mo 2024 1T. ¢ UCTIOIB30BaHUEM
pedeparuHbIX 0a3 naHHBIX PubMed, Scopus u eLIBRARY.
[Tonck oCymEeCTBISIICS IO CACAYIOIINM KITIOYEBBIM CIIOBAM
Ha PYCCKOM M aHTJIIMICKOM SI3BIKaX: «MEINKAMEHTO3HBIN
ocreoHekpo3 yemocteity (MRONJ/BRONJ), «6ucdoc-
¢donare» (bisphosphonates), «aeHocymad» (denosumab),
«ocTeornopo3» (osteoporosis), «ynaieHue 3yda» (tooth
extraction), «poduiakTuka» (prevention), «JICUCHHUE
(treatment). KpuTepusiMy BKJIFOUCHHS CITYKHJIH: CHCTEMATH-
geckre 0030pbl, paHIOMH3UPOBaHHbIC KIIMHUICCKUE HCCIIe-
JIOBAHMS, a TAKKE COTTIACHTENFHEBIC JOKYMEHTHI U KIIMHUYIC-
CKHE PEKOMEHIAITNH TIPO(HECCHOHATBHBIX COOOIIECTB (B TOM
qucie AAOMS 2007-2022 T.), OTpakarolie COBpeMEHHBIC
MIOAXOBI K TUArHOCTHKE M MapIIPyTH3ALUH MAIIHEHTOB.

I.I1aTorenes u KJINHHYECKOE JeJIeHUE

K macrosimmemy BpeMeHHU enuHasi TEOPHs, TOTHOCTHIO
o0BbsIcHsOMmas MeXaHu3Mbl pazButust MOHY, otcyTcTByeT.
[IpennokeHO HECKOIBKO TUIOTE3, OHAKO HU OfHA U3 HUX
M30JIMPOBAHHO He oOecriedynBaeT 0asy IS IMOJTHOICHHOM
pO(UIAKTUKH U JICICHHSI, YTO 000CHOBEIBACT IIPIMEHEHIE
KOMITJICKCHOTO TIOJIX0/1a B KITHHUYIECCKON TIPaKTHKE.

1. ITooasnenue Kocmnozo pemooenuposanus

AKTHBHOCTB OCTCOKJIACTOB CTPOTO KOHTPOIUPYETCS
cucremoit RANK/RANKL/ocTeonporerepu U urpaet
KITFOYEBYIO POJIHh B (PU3HUOIOTHUECKOI pereHepanny KOCTH.
AHTHPE30pOTHBHEIC TTPENIapaThl YTHETAIOT (DYHKIIHIO OCTe-
OKJIACTOB 32 CYET MHTHOMPOBaHHS UX JH(PPEpEHITUPOBKH
W MHIYKIHAU allonTo3a, 9YTO MPUBOIUT K CHIDKCHHIO KaK
pe3opOuum, Tak U ocTeoreHe3a. HecMoTpst Ha cucteMHOE
pacrpenenceHne OCTEOKIACTOB, HEKPOTHICCKUE H3MeE-
HEHHS JIOKAJTH3YIOTCS TIPEUMYIIIECTBEHHO B ATbBEOJISIPHBIX
oTpocTkax vemocTell [18]. DkcriepuMeHTalbHbIE TaHHBIC
MIOATBEPIKIAIOT, YTO aJIbBEOJIIPHASI KOCTh XapaKTePU3YEeTCs
0oJee BBHICOKOI CKOPOCTHIO PEMOACTUPOBAHUS TIO CPaB-
HEHHUIO C IPYTHUMHU OTAETaMHU CKeNleTa, YTO JIeNaeT ee Hau-
OoJiee yA3BUMOW K METa0OIIMYeCKUM HapymtieHusM [19].
[Tockonbky aelicTBrue u OucdochoHaToB, U IeHOCyMada
HAIpaBJICHO Ha ITOJaBJICHHUE OCTECOKIACTIHUCCKON (YHKIINH,
HapyIIeHHe THHAMUYCCKOTO PaBHOBECHS KOCTHON TKaHU
(peMozmenMpOBaHS) IPH3HACTCS OJHUM H3 BEIYIINX 3BE-
HBCB MTATOTCHE3A.
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2. BocnanumenbHo-un@eKyuoHHbLIL U MUKDPOOUONO-
2uuecKuil hakmop

[Ipu MUKPOOHOJIIOrHYECKOM HCCIEJOBAHUM O4aroB
MOHUY BblaenAI0TCA pa3iuvyHble acCOLMAllid MHUKPOOP-
TaHU3MOB, IIPU 3TOM C BBICOKOW YaCTOTOW MICHTU(DUIIH-
pyroTcs akTUHOMULETHI. [lonaraiot, 4To OHU y4acTBYIOT
B (hOpMHPOBAHUU OHOIIICHOK, CIIOCOOCTBYIOIIMX KOJIO-
HU3alMK NATOI€HaMU U MOBBIILIAIOLIIUX PUCK OCIOKHEHUI
[20]. Xot4 poib UHPEKIUN KaK NEePBONPUUMHBI HEKPO3a
JUCKYTUPYETCS, OYEBHIHO, YTO BOCHAINTENbHBIN MpoIecce
ycyryOseT qecTpyKIMio KocTu. Beaymmm nyckoBeIM (ax-
TopoM («Tpurrepom») passutugs MOHY cuutaercs yna-
neHue 3y0oB Ha (hOHE XPOHHUESCKOHN MEepPHATHKATEHON HITH
MapOJOHTANBHON HHDEKIHU. DKCIIEPUMEHTAIbHbBIC MOICITH
Ha >KMBOTHBIX MOATBEPKAAIOT, YTO BBIPAXKEHHASI OJJOHTO-
reHHas MH(EeKLUs B COYeTaHUU C aHTUPE30pOTUBHOM Tepa-
MHUe MOXKET CaMOCTOSATENIbHO HHULIMUPOBATh Pa3BUTHE
ocTeoHekpo3a [21].

3. Hueubuposanue ancuozenesa

HeoBackynsapuzauus peryiupyercss KOMILIEKCOM CHUT-
HaJbHBIX MOJIeKyJ, Bkitouass VEGF. YcranoBneHo, uTto psaj
oucdochoHaroB (B 4aCTHOCTH, 30JICAPOHOBAS KHCIIOTA)
camxkaet yposeHb VEGF u nonasisieT anrnorenes kax in
Vitro, Tak W in vivo [22]. Y ®KHUBOTHBIX, [IOJYYarOIUX aHTH-
PE30pOTUBHYIO TEPAIUIO, B IPOLECCE 3aKUBICHUS JIYHKU
mocye yaaneHus 3yba OTMevaeTCs HapyIIeHUe BacKyJsIpH-
3anuu mapogoHTa [23]. Ha ocHOBaHMM 3TUX JTaHHBIX BBIIBH-
HyTa T'HIIOTEe3a, pacCMaTPUBAIOLIas UIIEMUIO U HapylIeHUE
MHUKPOUUPKYJISIIUKA KaK KItoueBble (HaKkTOPbl Pa3BUTHUS
MOHHUY.

4. Teopus ummynocynpeccuu

VY GonmpmmHcTBa MTarenToB ¢ MOHY B anaMHe3e oTMe-
4aeTcsl [UINTENBHBIN IPUEM TITIOKOKOPTHKOHUIOB, HATHIHE
3JI0Ka4€CTBEHHBIX HOBOOOPAa30BAaHUU FIIM NPOBEICHHE
XUMHUOTEPAITAH, 9YTO CBHICTEIBCTBYET O BTOPHYHOM HMMY-
Honedunure [24]. [Ipeanonaraercsi, 4to OuchocoHaTs
MOT'YT OKa3bIBaTh IMPSIMOE TOKCHIECKOE CHCTBHE HA HMMY-
HOKOMIIETEHTHBIC KJICTKH, a TAK)Ke KOCBEHHO IMOJABIIATD
UMMYHHBII OTBET Yepe3 N3MEHEHHE (DYHKIIIH OCTEOKIIACTOB,
BIMsIs Ha akTuBanuio T-muMdornmtoB u NK-kierok [25, 26].
Taknm 00pazoM, TUCHYHKINS UIMMYHHOU CHCTEMBI TaKXkKe
paccMarpuBaeTcs Kak 3BEHO MMaToreHe3a.

II. Cucrema cragupoBaHust

B 2022 rony AAOMS 00HOBHJIA KJIMHHUYECKHE PEKO-
menpanuu mo MOHUY. Tlo cpaBaenuto ¢ Bepcueii 2014 rona,
HOBBIN IOKyMEHT [17, 27] yTouHSsIeT iepedeHb TPUIUHHBIX
MIperapaToB H JACTAIH3UPYET TAKTHKY Ha PAaHHHUX dTarax.
OnHako, 6a30BbIM KpuTepueM kiaccudukanuu AAOMS
ocTaeTcs Hanne OOHaKECHHON KOCTHOM TKaHH, 4TO 3aTpyl-
HSET TUarHOCTHKY paHHHUX (OPM M HE TIO3BOJISIET B IOIHON
Mepe OIICHUTH AMHAMHUKY IIPOIIecca B XO/E JICUCHHUSL.

Jis onTHMU3aIMY AUATHOCTUYECKOTO MpoIiecca B OTe-
YECTBCHHOH MPAKTUKE MPEIOKCHA THHAMHYCCKAs KIlac-
cudukanus, pazpadborannas JXXykosoit H. A. [29]. Ee npe-
UMYIIECTBO 3aKIIOUACTCS B yUETE MOCIE0BATEILHOCTH
KIIMHUKO-PEHTTCHOJIOTHYECKUX N3MEHEHUH, a He TOJIBKO
(bakta oOHaxkeHHs KocTH. Takol moaxox mo3possieT audde-
PCHIIMPOBATH JIedeOHYIO TAKTHKY B 3aBUCHMOCTH OT aKTHB-
HOCTH TIPOIIecca M OCYIIECTBISITh 00ee TOYHBIH MOHUTO-
pUHT 3P PEKTUBHOCTH TEPATTHH.

Tabnuya 1

Junamuyeckas kiaaccupuxkanus MOHY, npeanoxennas ZhukovaN.A. [29]
Table 1. Dynamic classification of MNOCH proposed by Zhukova N.A. [29]

Cmaous Knunuueckue npusnaxu

MCKT-npusnaxu

HauanbHas (cra-
IS TIATOJIOT Y e-
CKOT'O TOBBIIIIC-

HUS ITUIOTHOCTH)

Knunnueckue nposBieHus mpu oc-
MOTpPE OTCYTCTBYIOT

HepaBHOMEpHOE MOBBIILIEHUE MIJIOTHOCTH KOCTHOW TKaHH J10
700-1200 HU. YiorHeHHe/TOUePKHYTOCTh KOPTHKAIBEHBIX
TJTACTHHOK JTyHOK 3y00B. JIoKamM30BaHHbIE 1€CTPYKTUBHBIE OUa-
T'l OTCYTCTBYIOT. [leprocTanbHas peakuus He OpeiersieTcst

1-1 cranus (cra-
JIUST IECTPYKTHB-
HOTO o4ara)

Knnnnueckas kapTuHa 0OHaKEHHO-
TO KOCTHOTO (hparMeHTa YeIIfoCTH

HepaBHomepHO€E 1OBBILIEHHE TNIOTHOCTH KOCTHOH TKa-

HU, NOJAYEPKHYTOCTh KOPTUKAJIBHBIX IUNIACTUHOK JIYHOK 3Y-
00B. JlyHKH ynaieHHBIX/OTCYTCTBYIOIINX 3y00B 0e3 mpu-
3HAKOB BOCCTAHOBJICHUS CTPYKTYPBI KOCTH, OKPYKEHHBIE
30HOH MOBBIIIEHHOM IUIOTHOCTH, WU JIOKAIU30BAHHBIH Jie-
CTPYKTUBHBIH o4ar. CekBecTphI He onpenenstorcs. [lepu-
ocTallbHasi peakIiis OTCYTCTBYET MM CIab0 BhIpaXkeHa

2-st craaus (cTa-
st popMHpOBa-
HUS CEKBECTPa)

Knunnueckas kapTuHa 0OHaKEHHOTO KOCT-
Horo (parmenTa yenroctd. [Ipu npucoenu-
HEHMH CENITUYECKOTO BOCIIAICHHUS — CBHU-
1IEBBIE XO/IbI C THOMHBIM OT/EISIEMbIM

JlecTpyKTHBHBII 04ar HEOAHOPOIHOM CTPYKTYPBI 3a c4eT (HOpMH-
PYIOILErocs CEKBECTPa CO CIa00 MM CPEIHEBBIPAKEHHOMN JieMap-
KaIlMOHHOM nuHuel. bonee BIpaskeHHas IePHOCTATBHAS PEaKIUs

3-s1 craaus (cTaaus
MPOTPECCUPOBAHUS
CCKBECTpAIINH)

Knuandeckas kapTHHa MOABMYKHOTO 00-
Ha)KEHHOT'O KOCTHOTO ()parMeHTa yeto-
CTH, COIYTCTBYIOIIAsl CHMIITOMATHKa

VBenuueHue pasmMepoB JECTPyKTUBHOIO odara. B monocrtu ne-
CTPYKIIMH MPUCYTCTBYET MOJHOCTHIO C(HOPMHUPOBAHHBIH CEKBECTP

4-st ctamus (cta-
JIUST peTiapariim)

B nonoctu pra gedexr mociae ceKBeCTPIKTO-

KOCTHOM TKaHHU HET. MelJIeHHbIE BOCCTAa-
HOBHTEJILHBIC ITPOIIECCHI B 30HE e(eKTa

MHH 3IUTEN3UPOBAH, YIaCTKOB OOHAKEHHOM

CopMHpOBaHHEIH CEKBECTP OTCYTCTBYeT. Pa3mepst nie-
CTPYKTUBHOI'O 04ara MeJUICHHO YMEHBIIAIOTCS 3a CYET BOC-
CTAHOBJICHUSI IUIOTHOCTU KOCTHOW TKaHHU 110 nepupepun
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II1. dakTopbl pucka

®axrops! pucka pazsutuss MOHY npussTo paznensiTh
Ha TPH KIFOYEBEIC TPYIIIIEL:

1. Meoukamenmosnwte gpaxkmoput: hpapmaxonornye-
CKHUil aHaMHe3 (BUI Ipenapara, IIyTh BBEACHUS, UTUTCIIhb-
HOCTB Kypca B KyMyJIATUBHAS 103a);

2. Mecmmnevie pakmopsi: anaTOMIIECKHE 0COOCHHOCTH
YEeNIOCTEH, COMyTCTBYIOMHKE 3a00IeBaHUs MOJIIOCTH PTa
(TTapoOHTHT, IEepHAITKAIBHBIE BOCTIAIUTEIHHEIE TPOIIECCHI)
1 WHBA3WBHBIC CTOMATOJIOTHIECKIE BMEIIATENhCTBA (TIPEKIe
BCETO, yIaJIeHHe 3yOOB U ACHTATbHAS UMIDIAHTAIINSA);

3. Cucmemuvlie paxmopvl: UMMyHOACDUITHTHBIE
COCTOSTHHSI, ay TOMMMYHHBIE TIATOJIOTHH, CaXapHBIH 1uader,
a TakKe TIOCIIEACTBIS XUMUOTEPAITHH.

O1H PaKTOpPH MOTYT OKa3bIBaTh KaK H30JINPOBAHHOE, TAK
U CHHEPTHYECKOE BO3ICHCTBIE, OCIOKHSIS TPOTHO3 M OIICHKY
pacupocTpaHeHHOCTH 3aboneBanus. [lo maHHBIM SmHe-
MHOJIOTHYECKUX HCCIeNoBaHnM, puck passutuss MOHY
Y HAIEHTOB C OCTEOIIOPO30M, IIPHHUMAIOIINX epOpaIbHBIC
ouchocdonarsr, cocraisiet okoio 0,04 %, MOBBIIASACH 10
0,21 % Tpu ITUTETFHOCTH TPy Ooee YeThIpex JeT [29].
B rpynrie mui, momyvaronux 6uchocpoHaTsl BHYTPHBEHHO,
0COOCHHO TIPH OHKOJIOTHYECKUX TTAaTOJIOTHAX, PaclpocTpa-
"Heanocth MOHUY oka3siBaercs eliie BbIIIE U MOYKET JOCTH-
rarb 0,186 % [30]. Kpome Toro, no ganubiM T. Yamazaki
1 coaBT. (2012), KyMyJIATUBHAS Y4acTOTa pa3BUTHS HEKpO3a
TIOCIIe yAaIeHHs 3y0OB Y MAMEHTOB, TTOMYYAIOIIINX BHYTPH-
BEHHYIO Tepanuto, coctasiser 14,8 %, 4ro nmoaTBepxKIaeT
KPUTHYECKYIO POJIb XHPYPTHICCKON TPABMBI KaK BEAYIIETO
mycKoBoro ¢akropa [31].

IV. Jleuenne

1. Ilenu mepanuu

CorracHO COBPEMEHHBIM COITTACHTEIHLHBIM JOKYMEHTAM,
npuoputeToM B mpodiieme MOHUY siBnisieTcst mpouiiakTHKa.
B cnyyasix, koryia 3a0oieBaHue yxe pa3BWIOCH (MaHU(e-
CTHPOBAJO), OCHOBHBIMH 3aJadaMH JICUCHHUS BHICTYIIAIOT:
KyIpoBaHHe OOJIEBOTO CHHIPOMa M KOHTPOIb WH(EKINH,
OTpaHIYCHIE 30HBI HEKPO3a U MPEIOTBPAIICHNAE BOBICUCHHS
HOBBIX y4acTKOB KocTH [16, 17].

2. Tepanesmuueckue nooxooul

KoncepBatuBHOE eucHre. MHOTOYUCICHHBIC HUCCIIE-
JOBaHMS TTOATBEPKAAIOT 3(h(heKTHBHOCTH KOHCEPBATHBHOM
TakTUKH Ha paHHux craausx MOHY. Taxxe oHa ciryXuT
METOZIOM BBIOOpA B CIIyYasx, KOT/Ia ONEepaTHBHOE BMeIla-
TEIIbCTBO BPEMEHHO MpoTHBOINOKa3zano [32-34]. bazosas
Tepamusl BKIIOYAeT PETYISIPHYIO aHTHCEIITHUECKYI0 00pa-
OOTKy 04aroB B COYETAHHUH C CHCTEMHBIM IIPHEMOM aHTH-
OaKkTepHaNBHBIX MPETapaToB, YTO MO3BOJISET KOHTPOIUPO-
BaTh BOCTIAJIUTENBHEIH Iporiecc. B kauecTBe abl0BaHTHBIX
(BcrmoMoTaTebHBIX ) METOJIOB PACCMATPUBAIOTCSI:

1) I'unepoapuueckasn oxcuzenayus (I'b0). N3zommpo-
BanHoe npuMeHeHune [ bO He rapaHTupyeT MOITHOTO BOCCTa-
HOBJICHHSI KOCTHOM TKaHH, OJJHAKO B COCTaBE KOMIIICKCHON
TEpalyy CIIOCOOCTBYET YIyUIICHHIO TSUCHNS 3a00IeBaHIU
[35, 36].

2) Huzkounmencuenas naszepuas mepanus (LLLT).
[Io manHBIM psiga aBTOPOB, JA3€pHOE BO3AECHCTBUE CTUMY-
JTUPYeT aHTHOTCHE3 M PEreHepaIiio MITKUX TKaHeH, CIo-

cOOCTBYSI KyTHPOBAaHUIO OOJHM M BOCIIAJICHUS, XOTS IS
CTaHIAPTU3aLHUHA TPOTOKOJIOB TPeOYIOTCS MalbHEHIIne
nccnenoanus [37].

3) IlIpumenenue 0602aueHH020 MPOMOOYUMAMU
¢uobpuna (PRF). ®axtops! pocra, Beinensiembie PRF, ctu-
MYJIMPYIOT JOKAJIBHYIO PEr€HEPALAI0 KOCTHOM U CIIU3UCTON
TKaHeH, 9To JAeNaeT METOIHKY IIePCIIEKTUBHON TSI 3aKPBITHSI
nedexros mpu MOHUY [38].

Xupyprudeckoe ynedenue. [Ipu HeappekTHBHOCTH
KOHCEPBATUBHBIX MEP WJIH IMPOTPECCHPOBAHNU TIPOIIECCa
MOKa3aHO ONEepaTUBHOE BMEIATENbCTBO. OOBEM Omepaun
BapbUPYET OT CEKBECTPIKTOMUH (yIATCHUS HEKPOTHUIUPO-
BAaHHOTO Y4acTKa) 0 CETMCHTApHOH PE3CKIIUU YENIOCTH
MIpU OOIMHUPHBIX TopaxeHusx [39—41]. OCHOBHOM CIOX-
HOCTBIO XHPYPTHUCCKOTO dTala OCTAETCS TOCTIKEHUE
MMOJTHOLEHHOW J3MUTENN3alNU PAHEBOW MOBEPXHOCTH,
OJTHAKO CBOEBPEMEHHOE paJMKaIbHOE yIaICHHE HEKPO-
TU3UPOBAHHBIX TKAHEH TOCTOBEPHO MOBBIINIACT KAUECTBO
JKU3HU TTAllHCHTOB.

V.Ces13 MOHUY ¥ JeHTAJLHOH HMILIAHTALINT

JleHTanpHas MMIDTAHTAINS IHPOKO TIPUMEHSIETCS LIS
peaduIUTAIMK TTAIUEHTOB ¢ JeeKTaMu 3yOHBIX PSIOB.
BwMmecte ¢ Tem, 1r000€ XUpypruiaeckoe BMEIIATEeIhCTBO Ha
AIBBEOIIIPHOM OTPOCTKE CaMo MO cede SBISIETCS 3HAUNMbIM
JIOKaJIbHBIM (hakTopoM prcka passutus MOHY. B coriacu-
tenpHOM TokyMeHTe AAOMS (2009) pexomenioBanoch pac-
CMaTpHUBaTh BO3MOKHOCTh BPEMEHHON OTMEHBI OHCchocdo-
HATOB («JICKaPCTBEHHBIE KAHHUKYJI») Ha CPOK 3 MecsIia JIo ¥ 3
Mecsira nociie Manumyssiiuu [ 14]. OnHako gokazarenpHast
0a3a, moaTBepxkaarmas 3pHEeKTHBHOCTh TAKOW TaKTHKH
B CHIDKEHHH PHCKa HEKPO3a, K HACTOSIIEMY BPEMEHH OCTa-
eTCsI HeTOCTATOYHOM, a MpephIBAHNE TEPATINN MOJKET Hera-
THBHO CKa3aThCs Ha JICYEHUU OCHOBHOIO 3a00j1eBanus [42].

Tem He MeHee, OTATOMCHHBIM (hapMaKOIOTHUECKHI
aHaMHEe3 He SBISETCSI aOCOMIOTHBIM MPOTHBOMOKA3aHHEM
JUTSL yCTAaHOBKH MMIUTIAHTATOB. [IpH TIIATeTbHOM TIAaHUPO-
BaHWU ONEpAINH U aIeKBaTHOM KOHTpoJIe (paKTOpPOB pHCKa
MOKET OBITh JOCTHTHYT YIOBICTBOPUTEIHHBIA KITMHIIECKIH
pesynbrar [43]. JlnmuTenbHOCTh IpreMa ouchochoHaros,
a TaKk)Ke COITyTCTBYIOIINE MATOIOTHH, COTIPOBOKTATOIIIECS
UMMYHOCYTIIpeCCHEH NI MeTaOOINIeCKIMHI HapyIICHUSIMH,
paccMaTpuBalOTCS KaK KITIOYEBBIE IPETUKTOPEI OCIOKHCHUIH
[44]. B cBs3U ¢ 3TUM HEOOXOJUM MEXKIUCIUATIITNHAPHBIN
MTOAXOJ: KOOPAMHALNS IEMCTBUN CTOMATOJIOra U JIEYaIlero
Bpaua (peBMaToIora, SHIOKPHHOJIOTa, OHKOJIOTa) TI03BOJISIET
OIICHUTH IIETIECO00Pa3HOCTh BPEMEHHOW OTMEHBI Ipema-
para, CKOppEeKTHPOBaTh COMAaTHUECKIH CTaTyC MarueHTa
U TIPOKOHTPOJIMPOBATH JaO0OPATOPHBIC TIOKA3aTENN TIepPeN
MPOBEICHNEM UMITIaHTAIIHH.

VI lIpopuiakruka

CormacHO OITyOMKOBAaHHBIM JAHHBIM, 0a30BbIi KOMIUIEKC
MPOQUIAKTHISCKUX MEp BKIOYAEeT CHCTEMHYIO aHTHOAaK-
TEpPHAIBHYIO TepaIHio, MPAMEHEHNE MECTHBIX aHTHCET-
THKOB, TePMETHYHOE YITHBAHHE ITOCIICOTICPAIIIOHHON PaHBI
U TIOJIep’KaHIe BBICOKOTO YPOBHS THTHCHEI MOJIOCTH PTa
[45—47]. BaxXHBIM KOMITOHEHTOM TaKXK€ SIBIISIETCS KOPPEKITHS
COMATHYECKOTO CTaTyca, B YaCTHOCTH, KOHTPOIb TITHKEMIH
y MalMeHTOB C caxapHbIM jJuadeToM [48].
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[Tockonbky kmoueBbIM 3BeHOM Tlatorene3a MOHUY siBst-
€TCS IPUEM aHTHUPE30POTHBHEBIX MPETapaToB, IEPBOCTE-
TICHHOE 3HAUYCHNE UMEET KOHTPOJIb 32 X Ha3HaYeHHeM. Tem
HE MEHee, 110 JaHHBIM OTpoca SIIOHCKOTo 00IIecTBa 0CTEO-
moposa (JOS), B 2015 roxy mumis 24,8 % Bpaueii, Ha3Hada-
IOIINX TEPATHIO, HAIIPABJISLIH MAI[FEHTOB Ha KOHCYIIBTAIHIO
K ctomatonory [49]; k 2022 rogy 3TOT ToKa3aTeslb BO3pOC
e 10 42,4 % [50]. JlanHast craTucTUKa MOTYEPKUBACT
aKTyaJIbHOCTD MEKANCIMIUINHAPHOTO B3aUMOICHCTBUSI.

Buchocdonarsr octaroTcs npenaparamMmu IepBOr JTHHNM:
cornmacHo KimmandeckoMy pyKOBOACTBY AMEPUKaHCKON KOJI-
nernu Bpauen (ACP, 2023), oHr COXpaHSIIOT TPHUOPUTETHYIO
pOJIb B JICUEHHWH OCTEOIOPO3a, TOTNAa KaK HMHTHOUTOPEHI
RANKL paccMmarpuBatoTcsi B Ka4eCTBE albTEPHATHBHON
tepanuu [51]. Mexny TeM, TaHHBIE MTOCIETHUX JET MoKa-
3BIBAIOT, YTO JIMLIL 78,7 % Bpaueil 0CBEAOMIIEHBI O PUCKE
Pa3BUTHS OCTEOHEKPO3a, ¥ TOIBKO 41,36 % uHpOpMUPYIOT
MMAITUEHTOB O TaHHOM ocliokHeHUHU [52]. CiemoBaTeabHO,
MIOBEIIICHNAE HACTOPOKCHHOCTH MEIUIIMHCKOTO TIepCOHAaa
B otHomeHnn MOHUY ocTaercst mpuopuTeTHON 3a1a4uei.
DddexTuBHas nmpoduaakTuka 0a3upyeTcs Ha TpHaje:
nH(QOPMHUpPOBAHUE MANMEHTA, CAHANNS TOJIOCTH pTa IO
Hayana Tepanuy U MOCTOSIHHAs KOOpAWHAIUA JNEHCTBUI
MEK/Ty JISHaIlliM BpadoM (PEBMAaTOJIOTOM, SYHIOKPHUHOIOTOM,
OHKOJIOTOM) U CTOMATOJIOTOM.

Pe3yabrarsl

CucreMaTH3anus JaHHBIX JTUTEPATYPHl TOATBEPKAACT
MyJIBTH(aKTOpraIbHY0 Tipupory MOHY npu orcyTcTBUM
©IIMHOM MOJIETIV TIaTOTeHe3a, UTO UKTYET HEOOXOMMOCTD KOM-
IJICKCHOTO TTOIX0a K THArHOCTHKE M JiedeHmto [16, 17, 22].

AHanu3 myOIUKannii MO3BOJSET BBIICIUTH KIFOUEBBIC
TPUTTEPHI 3200JICBaHIS: OIOHTOTCHHYIO HH(EKIINIO 1 HHBA-
3MBHBIC BMEINATEILCTBA (IIPEIKIC BCETO, yAaJeHHE 3y0OB).
Puck pa3BuTus 0CI0)KHEHHUI KOPPEIUPYET C BUAOM IIpena-
para, CIroco00M €To BBEACHUS M JITUTEIFHOCTHIO TEPAITHI
[10-12, 31].

YeraHoBIeHO, uTo Kiaccudukamms AAOMS (2022) octa-
eTCsI MEKTyHAPOAHBIM CTaHIAPTOM, OIHAKO OHa Oa3upy-
€TCsl MPEUMYIIECTBEHHO Ha (pakTe 0OHAKEHUsS KOCTH. B 1O
JKe BpeMsi, TuHamuudeckas kinaccudukamus (H. A. XKykosa
1 COABT.) IO3BOJISICT YUUTHIBATH PEHTTCHOIOTTIECKUE H3Me-
HEHUSI Ha JOKIMHAYECKUX JTaNax, YTO ONTHMHU3HPYET MOHHU-
TOPHUHT U BBIOOD JieueOHOM TakTuku [17, 27, 28].

Jluteparypa/References

JledeHrne HOCUT CTaIUMHHO-3aBUCHUMBIN XapakTep: Ha
pPaHHUX dTarnax jgokazaHa dPPEKTHBHOCTh KOHCEPBATUBHOMN
Tepanuu ¢ MPUMEHEHHEM aabIoBaHTHBIX MeTooB (LLLT,
PRF), Torna xak mporpeccupoBaHue mpoiecca Tpedyer
XHUPYPTUUECKON CaHAIIH — OT CEKBECTPIKTOMHH JI0 PEKOH-
CTPYKTHUBHBIX BMemaTenbeTB [32-34, 38—41].

O6cy:xnenue

HecmoTps Ha Hannune KIMHUYECKUX PEKOMEHIAIUN,
PSA ACIIEKTOB TPOOIEMBI OCTACTCS MPEIMETOM HAYIHBIX
JIUCKyccuid. B wacTHOCTH, AaHHBIE O 11eeco00pa3HOCTH
«JIEKapCTBEHHBIX KaHUKY» TEPE CTOMATOIOTHYECKIMU
BMEIIAaTEIHCTBAMH ITPOTUBOPEUUBEI: yOCIUTEIBHAS TOKA3a-
TenpHas 0a3a cHkenns pucka MOHY orcyrcryer, Torna
Kak OTMEHa TEpaliH MOXKET HETaTUBHO CKa3aThCsl Ha KOH-
TpoJie OCHOBHOTO 3a0oneBanus [14, 42].

[lepcneKTHBHBIM HaIpaBICHUEM SIBISICTCS pa3paboTka
YHUDUIHPOBAHHBIX MPOTOKOJIOB paHHEH MHATrHOCTUKH
(BKITFO9AsT KPUTEPHUH IJISI KIIPOIPOMAITIBHBIXY» (POPM), a TAKIKE
TIOMCK CIIEIU(PUIECCKIX OMOMapKEePOB, MO3BOJISIONIHNX TIep-
COHAJIM3UPOBATh MPOMUIAKTHKY U TAKTHUKY JedeHus [17,
27]. C XTMHHYECKOW TOYKH 3PCHHMSI KITFOUYEBBIM (DaKTOpOM
yCcIexa 0CTaeTcsl MeKAUCIUIUINHAPHOE B3aNMOICHCTBHE
(peBMaTOIOT/OHKOJIOT/3HAOKPHHOJIOT — CTOMATOJIOT —
YENOCTHO-THIIEBOH XUPYPT), TOCKOIBKY CBOCBPEMEHHAS
CaHaIUs TIOJIOCTH PTa U KOHTPOJb 0YaroB MH(EKINH CII0-
COOHBI CYIIECTBEHHO CHHU3UTH YaCTOTY Pa3BUTHS OCIIOXK-
HeHwmit [49, 50].

3akioueHue

MOHUY npencrapnseT co0oit MyabTH()AKTOPHATHHYIO
MaTOJIOTHIO, DTHOIMATOTeHEe3 KOTOPOH ocTaeTcs He IO
KOHIIa U3YYCHHBIM. (I 9 (PEKTUBHOTO MPEIyIpPeKICHHS
U JICUYCHUS JTAaHHOTO OCIIOKHEHHUS HEOOXOoInMa KOHCOJH-
JAIHs YCUITHH CTICIAINCTOB pa3Horo npodust. CoBepiieH-
CTBOBaHHE MPO(ECCHOHAIBHBIX 3HAHUNA Bpayel ¥ HHPOP-
MHPOBaHHE TAIMEHTOB O PUCKAaX CIOCOOCTBYIOT OoJiee
0e30MmacHOMY TIPUMEHEHUIO aHTUPE30POTHUBHON TEpaITHH.
JlanpHelmre uccieaoBaHus TOJHKHEI OBITH HAIIPABICHBI
Ha yTOYHEGHHE MOJEKYISIPHBIX MEXaHHU3MOB DPa3BUTHUS
HEKpO3a, COBEPIICHCTBOBAHNE METOMOB CTAJAHPOBAHUS
1 OLIEHKY 3((HEKTUBHOCTH KOMOWHUPOBAHHBIX JIeUeOHO-
npoHUIAKTHIECKUX CTPATETHH, YTO B KOHEYHOM HTOTE
MIO3BOJINT MUHUMHU3UPOBATh PUCKH M YIYUIIUTh Ka4eCTBO
JKI3HH TTAIIUCHTOB.

1.

Jlecusak O.M., Bapanosal.A., benosaK.1O., I'maaxoaE.H., Epcturneesall.Il., EpmoBaO.b. u ap. Octeonopo3 B Poccuiickoii ®eneparuu: 3MugeMHOIOTHS, MEIUKO-
COLMAJIbHBIE U SKOHOMHYECKHE acIIeKThI IpobiieMsl (0030p auteparypsr). TpaBmarosnorus u oproneaunst Poccun. 2018;24(1):155-168. [Lesnyak O. M., Baranoval.A., BelovaK.Y.,
GladkovaE.N., EvstigneevaL.P., ErshovaO.B. et al. Osteoporosis in russian federation: epidemiology, socio-medical and economical aspects (review). Traumatology and
Orthopedics of Russia. 2018;24(1):155-168. (In Russ.)]. https://doi.org/10.21823/2311-2905-2018-24-1-155-168

Tuxuinos P.M., Muponenko A. H. Octeonopo3: HEKOTOpbIE aCHEKThl SIUAEMHOIOTUM, Npo(MIakTUKK W JjedeHus. TpaBmaronorus u opromexus Poccun. 2008;(3):114.
[Tikhilov R. M., Mironenko A. N. Osteoporosis: some aspects of epidemiology, prevention and treatment. Traumatology and Orthopedics of Russia. 2008;(3):114. (In Russ.)].
DrakeM.T., ClarkeB.L., KhoslaS.Bisphosphonates: mechanism of action and role in clinical practice. Mayo Clinic proceedings. 2008;83(9):1032—1045. https://doi.
0rg/10.4065/83.9.1032

RogersM.J., MénkkoénenJ., MunozM.A. Molecular mechanisms of action of bisphosphonates and new insights into their effects outside the skeleton. Bone. 2020;139:115493.
https://doi.org/10.1016/j.bone.2020.115493

ITuraposaE., Poxunckas JI. CoBpeMeHHbIE TOAXOABI K JAHATHOCTHKE U JedeHuio octeornopos3a. Consilium Medicum. 2014;16(4):82-87. [PigarovaE., Rozhinskaya L. Modern
approaches to the diagnosis and treatment of osteoporosis. Consilium Medicum. 2014;16(4):82-87. (In Russ.)]. https://omnidoctor.ru/library/izdaniya-dlya-vrachey/consilium-
medicum/cm2014/cm2014_4_endo/sovremennye-podkhody-k-diagnostike-i-lecheniyu-osteoporoza

Cummings S.R., San MartinJ., McClung M. R., SirisE. S., EastellR., Reid L. R. et al. Denosumab for prevention of fractures in postmenopausal women with osteoporosis. The New
England journal of medicine. 2009;361(8):756-765. https://doi.org/10.1056/NEJM0a0809493

Bacnackasi H. A., J{poGsimeBA. 0., BoikoBA.T.OmbIT JieueHHs: OCTEOHEKPO30B HYENIOCTEH Y TMAIMEHTOB, MOJMYYalOIMX aHTHPe3opOTHBHYI0 Tepanuio (GucdocdoHarsi,
«Jlenocymady). Cathedra-Kadenpa. Cromaronorudeckoe obpasosanue. 2014;(47):32-37. [ZaslavskayaN., DrobyshevA., VolkovA.Jaw osteonecrosis in patients receiving anti-
resorptive drugs (bisphosphonates, Denosumab). Cathedra-Kafedra. Stomatologic¢eskoe obrazovanie. 2014;(47):32-37. (In Russ.)]. http://cathedra-mag.ru/article/onbiT-nedenus-
OCTEOHEKPO30B-UEeIIFOCTEH

75



Ipo6remvr cmomamonocuu Xupypauyeckas cmomamosnoaus u umnaaHmosnoaus. 063opel aumepamypol
2026, mom 22, Ne 1 cmp. 70-77
© 2026, Examepunbype, VIMY Surgical dentistry and implantology. Reviews

20.

2

22.

23.

24.

25.

26.

217.

28.

29.

30.

3

—

32.

33.

34.

35.

36.

37.

38.

39.

40.

4

42.
43.

44.

45.

46.

47.

48.

49.

Cemenos H. H. DddexrrBHOCTS ieHOCyMaba mpy MeTacTa3ax paka MOJOYHOI jkene3bl B koctsix. Bectuuk POHIL um. H. H. Broxuna PAMH. 2011;22(3):92-96. [SemenovN.N.
Denosumab efficacy in patients with bone metastasis from breast cancer. Jornal of N.N. Blokhin Russian Cancer research center RAMS. 2011;22(3):92-96. (In Russ.)].

Marx R. E. Pamidronate (Aredia) and zoledronate (Zometa) induced avascular necrosis of the jaws: a growing epidemic. Journal of oral and maxillofacial surgery. 2003;61(9):1115—
1117. https://doi.org/10.1016/s0278-2391(03)00720-1

. AghalooT.L., FelsenfeldA.L., Tetradis S. Osteonecrosis of the jaw in a patient on denosumab. Journal of oral and maxillofacial surgery. 2010;68(5):959-963. https://doi.

org/10.1016/j.joms.2009.10.010

. Jlecnsik O. M. OcTeOHEKPO3 YeTIOCTH Ha aHTHPE30POTUBHOI Teparun ocTeonoposa: npoduiakTHka, IMarHocTHKa, BeaeHue namuenta. Ocreornopos u ocreonaruu. 2023;26(1):4—

12. [Lesnyak O. M. Osteonecrosis of the jaw on antiresorptive therapy of osteoporosis: prevention, diagnosis, patient management. Osteoporosis and Bone Diseases. 2023;26(1):4—
12. (In Russ.)]. https://doi.org/10.14341/0osteo13135

. WattsN. B., GrbicJ. T., Binkley N., Papapoulos S., Butler . W., Yin X. et al. Invasive oral procedures and events in postmenopausal women with osteoporosis treated with denosumab

for up to 10 years. The Journal of clinical endocrinology and metabolism. 2019;104(6):2443-2452. https://doi.org/10.1210/jc.2018-01965

. GaudinE., Seidel L., Bacevic M., RompenE., LambertF. Occurrence and risk indicators of medication-related osteonecrosis of the jaw after dental extraction: a systematic review

and meta-analysis. Journal of clinical periodontology. 2015;42(10):922-932. https://doi.org/10.1111/jcpe.12455

. SilveiraF. M., EtgesA., CorreaM. B., Vasconcelos A. C. Microscopic evaluation of the effect of oral microbiota on the development of bisphosphonate-related osteonecrosis of the

jaws in rats. Journal of oral & maxillofacial research. 2016;7(4): e3. https://doi.org/10.5037/jomr.2016.7403

. ColellaG., CampisiG., Fusco V. American Association of Oral and Maxillofacial Surgeons’ position paper: bisphosphonate-related osteonecrosis of the jaws — 2009 update: the

need to refine the BRONJ definition. Journal of Oral and Maxillofacial Surgery. 2009;67(12):2698-2699. https://doi.org/10.1016/j.joms.2009.07.097

. Xul., LiH., QuY., Zheng C., WangB., ShenP. et al. Denosumab might prevent periprosthetic bone loss after total hip and knee arthroplasties: a review. Arthroplasty. 2021;3(1):13.

https://doi.org/10.1186/s42836-021-00068-6

. CampisiG., MauceriR., BertoldoF., BettiniG., BiasottoM., ColellaG. et al. Medication-related osteonecrosis of jaws (MRONIJ) prevention and diagnosis: Italian Consensus

Update 2020. International journal of environmental research and public health. 2020;17(16):5998. https://doi.org/10.3390/ijerph17165998

. RuggieroS.L., DodsonT.B., AghalooT., CarlsonE.R., Ward B. B., Kademani D. American Association of Oral and Maxillofacial Surgeons’ position paper on medication-related

osteonecrosis of the jaws — 2022 update. Journal of oral and maxillofacial surgery. 2022;80(5):920-943. https://doi.org/10.1016/j.joms.2022.02.008

. AghalooT.L., KangB., SungE.C., ShoffM., Ronconi M., GotcherJ.E. et al. Periodontal disease and bisphosphonates induce osteonecrosis of the jaws in the rat. Journal of bone

and mineral research. 2011;26(8):1871-1882. https://doi.org/10.1002/jbmr.379
HujaS.S., FernandezS.A., HillK.J., LiY. Remodeling dynamics in the alveolar process in skeletally mature dogs. The anatomical record. Part A, Discoveries in molecular, cellular,
and evolutionary biology. 2006;288(12):1243—-1249. https://doi.org/10.1002/ar.a.20396

. Yeung M. K. Molecular and genetic analyses of actinomyces spp. Critical reviews in oral biology and medicine. 1999;10(2):120-138. https://doi.org/10.1177/1045441199010002

0101

KangB., CheongS., Chaichanasakul T., Bezouglaia O., AttiE., Dry S. et al. Periapical disease and bisphosphonates induce osteonecrosis of the jaws in mice. Journal of bone and
mineral research. 2013;28(7):1631-1640. https://doi.org/10.1002/jbmr.1894

LandesbergR., Woo V., Cremers S., Cozin M., MaroltD., Vunjak-Novakovic G. et al. Potential pathophysiological mechanisms in osteonecrosis of the jaw. Annals of the New York
Academy of Sciences. 2011;1218:62-79. https://doi.org/10.1111/j.1749-6632.2010.05835.x

VallinaC., Ramirez L., TorresJ., Casafas E., Hernandez G., Lopez-Pintor R. M. Osteonecrosis of the jaws produced by sunitinib: a systematic review. Medicina oral, patologia oral
y cirugia bucal. 2019;24(3): €326-e338. https://doi.org/10.4317/medoral.22858

PanJ., LiuJ. Mechanism, prevention, and treatment for medication-related osteonecrosis of the jaws. West China Journal of Stomatology. 2021;39(3):245-254. https://doi.
org/10.7518/hxkq.2021.03.001

TsengH. C., KanayamaK., KaurK., Park S. H., Park S., KozlowskaA. et al. Bisphosphonate-induced differential modulation of immune cell function in gingiva and bone marrow
in vivo: role in osteoclast-mediated NK cell activation. Oncotarget. 2015;6(24):20002-20025. https://doi.org/10.18632/oncotarget.4755

LiuZ.L., JiangJ.J., LiX.G., ZhuFE.S., Tang X., ZhuL. et al. [A novel staging system and corresponding therapeutic strategies for medication-related osteonecrosis of the jaw].
China Journal of Oral and Maxillofacial Surgery. Chinese. 2020;18(6):501-507. https://doi.org/10.19438/j.cjoms.2020.06.006

Barrette L. X., SureshN., Salmon M. K., De RavinE., HarrisJ., KamdarR. et al. Assessment of clinical guidelines for medication-related osteonecrosis of the jaw: current status and
future directions. Oral surgery, oral medicine, oral pathology and oral radiology. 2022;134(6):717-724. https://doi.org/10.1016/j.0000.2022.06.014

KyxosaH. A. CranupoBanue 6nucdochoHaTHOr0 0CTEOHEKPO3a YesmtocTell y OOJIBHBIX 310Ka4eCTBEHHBIMUA HOBOOOPA30BAHMSIMH 110 JIAHHBIM MYJIBTHCPE30BOH KOMITBIOTEPHOM TO-
morpadun. Meauumnckas Busyanusanus. 2016;(3):17-27. [ZhukovaN. A. Staging of bisphosphonate-related osteonecrosis of the jaws inpatients with malignant tumors according
multislice computed tomography. Medical Visualization. 2016;(3):17-27. (In Russ.)]. https://elibrary.ru/item.asp?id=26460408

KuroshimaS., Al-OmariF.A., SasakiM., Sawase T. Medication-related osteonecrosis of the jaw: a literature review and update. Genesis. 2022;60(8-9): €23500. https://doi.
org/10.1002/dvg.23500

. YamazakiT., YamoriM., IshizakiT., Asai, K., GotoK., TakahashiK. et al. Increased incidence of osteonecrosis of the jaw after tooth extraction in patients treated with

bisphosphonates: a cohort study. International Journal of Oral and Maxillofacial Surgery. 2012;41(11):1397-1403. https://doi.org/10.1016/j.ijom.2012.06.020

WildeF., Heufelder M., Winter K., HendricksJ., FrerichB., SchrammA. et al. The role of surgical therapy in the management of intravenous bisphosphonates-related osteonecrosis
of the jaw. Oral surgery, oral medicine, oral pathology, oral radiology, and endodontics. 2011;111(2):153-163. https://doi.org/10.1016/j.triple0.2010.04.015

Fliefel R., Troltzsch M., KiihnischJ., Ehrenfeld M., Otto S. Treatment strategies and outcomes of bisphosphonate-related osteonecrosis of the jaw (BRONJ) with characterization of
patients: a systematic review. International journal of oral and maxillofacial surgery. 2015;44(5):568-585. https://doi.org/10.1016/j.ijom.2015.01.026

McLeodN. M., Patel V., KusanaleA., Rogers S.N., Brennan P. A. Bisphosphonate osteonecrosis of the jaw: a literature review of UK policies versus international policies on the
management of bisphosphonate osteonecrosis of the jaw. The British journal of oral & maxillofacial surgery. 2011;49(5):335-342. https://doi.org/10.1016/j.bjoms.2010.08.005

de Souza Tolentino E., de Castro T. F., Michellon F.C., PassoniA.C.C., OrtegaL.J.A., IwakiL.C.V. et al. Adjuvant therapies in the management of medication-related osteonecrosis
of the jaws: systematic review. Head & neck. 2019;41(12):4209-4228. https://doi.org/10.1002/hed.25944

BashutskiJ.D., EberR. M., KinneyJ. S., Benavides E., MaitraS., BraunT. M. et al. Teriparatide and osseous regeneration in the oral cavity. The New England journal of medicine.
2010;363(25):2396-2405. https://doi.org/10.1056/NEIMoal005361

Bitonti V., FrancoR., CigniL., Familiari D., Gravili G., VazzanaG. et al. Low-Level Laser Therapy in the Management of Bisphosphonate-Related Osteonecrosis of the Jaw. Journal
of clinical medicine. 2025;14(13):4441. https://doi.org/10.3390/jcm14134441

Gao Tingting, Bao Yongjie, Lv Xiaoyan, Chen Xian, Liu Yang, Xu Yilei, Lu Huanyou. Research progress on medication-related osteonecrosis of the jaw[J]. Chinese Journal of Oral
Implantology, 2024, 29(5): 492-497. DOI https://doi.org/10.12337/zgkqzzxz2.2024.10.016

Carlson E. R. Management of antiresorptive osteonecrosis of the jaws with primary surgical resection. Journal of oral and maxillofacial surgery. 2014;72(4):655-657. https://doi.
org/10.1016/j.joms.2013.12.007

WattersA. L., Hansen H.J., Williams T., ChouJ. F., Riedel E., HalpernJ. et al. Intravenous bisphosphonate-related osteonecrosis of the jaw: long-term follow-up of 109 patients. Oral
surgery, oral medicine, oral pathology and oral radiology. 2013;115(2):192-200. https://doi.org/10.1016/j.0000.2012.05.017

. Ristow O., RiickschloB T., Miiller M., Berger M., Kargus S., Pautke C. et al. Is the conservative non-surgical management of medication-related osteonecrosis of the jaw an appropriate

treatment option for early stages? A long-term single-center cohort study. Journal of cranio-maxillo-facial surgery. 2019;47(3):491-499. https://doi.org/10.1016/j.jcms.2018.12.014
CurtinB. M., Fehring T. K. Bisphosphonate fractures as a cause of painful total hip arthroplasty. Orthopedics. 2011;34(12): €939-¢944. https://doi.org/10.3928/01477447-20111021-36
FiorilloL., CicciuM., Téziim T.F., D’Amico C., Oteri G., Cervino G.Impact of bisphosphonate drugs on dental implant healing and peri-implant hard and soft tissues: a systematic
review. BMC Oral Health. 2022;22(1):291. https://doi.org/10.1186/s12903-022-02330-y

ChadhaG.K., AhmadiehA., KumarS., SedghizadehP.P. et al. Osseointegration of dental implants and osteonecrosis of the jaw in patients treated with bisphosphonate therapy:
a systematic review. The Journal of oral implantology. 2013;39(4):510-520. https://doi.org/10.1563/AAID-JOI-D-11-00234

Vandone A. M., Donadio M., Mozzati M., Ardine M., Polimeni M. A., Beatrice S. et al. Impact of dental care in the prevention of bisphosphonate-associated osteonecrosis of the jaw:
a single-center clinical experience. Annals of oncology. 2012;23(1):193-200. https://doi.org/10.1093/annonc/mdr039

Patel V., McLeodN. M., Rogers S.N., Brennan P. A. Bisphosphonate osteonecrosis of the jaw — a literature review of UK policies versus international policies on bisphosphonates,
risk factors and prevention. The British journal of oral & maxillofacial surgery. 2011;49(4):251-257. https://doi.org/10.1016/j.bjoms.2010.05.007

Ripamonti C. 1., Maniezzo M., CampaT., Fagnoni E., BrunelliC., SaibeneG. et al. Decreased occurrence of osteonecrosis of the jaw after implementation of dental preventive
measures in solid tumour patients with bone metastases treated with bisphosphonates. The experience of the National Cancer Institute of Milan. Annals of oncology. 2009;20(1):137—
145. https://doi.org/10.1093/annonc/mdn526

WickA., BankoseggerP., Otto S., Hohlweg-Majert B., Steiner T., ProbstF. et al. Risk factors associated with onset of medication-related osteonecrosis of the jaw in patients treated
with denosumab. Clinical oral investigations. 2022;26(3):2839-2852. https://doi.org/10.1007/s00784-021-04261-4

TaguchiA., Shiraki M., SugimotoT., OhtaH., SoenS. Lack of cooperation between physicians and dentists during osteoporosis treatment may increase fractures and osteonecrosis
of the jaw. Current medical research and opinion. 2016;32(7):1261-1268. https://doi.org/10.1185/03007995.2016.1170005

76



IIpo6remvl cmomamonozuu
Actual problems in dentistry (Russia)

50. TaguchiA., Hagino H., InoueD., EndoN., Society J. Cooperation between physicians and dentists for osteonecrosis of the jaw: a 2022 Japanese survey. Journal of bone and mineral
metabolism. 2023;41(6):829-837. https://doi.org/10.1007/s00774-023-01458-3

51. QaseemA., HicksL.A., Etxeandia-Ikobaltzetal., ShamliyanT., Cooney T.G., CrossJ.T., Jr. et al. Pharmacologic treatment of primary osteoporosis or low bone mass to prevent
fractures in adults: a living clinical guideline from the American College of Physicians. Annals of internal medicine. 2023;176(2):224-238. https://doi.org/10.7326/M22-1034

52. AljohaniS. Awareness, perceptions and attitudes toward medication-related osteonecrosis of the jaw among physicians who treat osteoporosis. Saudi pharmaceutical journal.
2023;31(9):101707. https://doi.org/10.1016/j.jsps.2023.101707

77



