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AHHOTALMA

Mpeamer. Ctagun MeANKaMEHTO3HOTO ocTeoHeKpo3a yenrocteit (MOHY) sBnsitoTcst BaykKHBIM KpUTEpHEM BBIOOpa JIedeOHON Tak-
THKH, TIPH 3TOM JaboparopHas quarHoctruka cragunii MOHY He paspaboTaHa.

Henp — npoaHanu3upoBaTh 3aBUCUMOCTb YPOBHEH MapkepoB KocTHoro merabonusma (MKM) ot craguu 3aboneBaHus y mamu-
enToB ¢ MOHUY.

Mertononorus. B nccrenoBanue BKIIOIAIN 48 OHKOOOIBHBIX ¢ OCTEOHEKPO30M UeIIOCTel Ha ()OHE IMpHeMa 0CTEOMOANPHITUPYIOIIX
arentoB (OMA) co cTabunn3anueil OCHOBHOTO 3a00neBaHusA. AKTUBHOCTh OCTEOCHHTE3a OLCHUBAIU 10 YpOBHIO ocTeokanbluHa (OK),
octeope3op6rm — C-konneoro tesonentuna (CTX) — B cbiBOpoTKe KpoBH J10 Havaa jtedeHuns. Ctamuro MOHY ycraHaBnmMBaiii COrIacHO
Kknaccudukanyy, pa3padboTaHHON Ha Kaeape XUupyprudeckoi CTOMaToIOTHH M 4emocTHO-uIeBoi xupypruu CtIMY (2017). CpaBHuBaM
ypoBHH nokazaresieit MKM aist kmuHuYecky 3HauuMMBbIX ctaquid (1, 2, 3) ¢ nomomsto kpurepus Kpackena—Yommuca aist p < 0,05.

PesyasTatsl. 1 cragus MOHY 6suta ycranosnena y 17 (35,42%) nanuenTos, 2 cragust —y 25 (52,08%) nauuenros, 3 craqus —
y 6 (12,5%) mammenTtoB. Cpenuue 3HaueHus mokaszatened MKM cocraBmnm: y mamuenToB ¢ 1 cragmeit — OK — 14,65 (10,5;17,5)
ur/mi, CTX — 0,289 (0,172;0,351); co 2 cragueit OK — 10 (8,74;11) ur/mn, CTX — 0,137 (0,09;0,18); ¢ 3 cragueit — OK — 15,5
(14;21) ar/man, CTX — 0,476 (0,353;0,633). Cpenuue 3naueHnss OK cTaTHCTHYCCKU 3HAYUMO OTIMYAIUCH B TPYIINAX MAalUEHTOB C pa3-
nmmaaeivE ctagmsiva MOHY (H = 14,13; p = 0,00085; p < 0,05), xak 1 nokazaremu CTX (H = 22,3; p = 0,00001; p < 0,05). IIpu aTom
cpennue ypoBHu o6oux MKM y manueHToB co 2 cTanuei ObuUIM HIMXKE, YeM Y HalMeHTOB ¢ | cTajaueil, a caMblil BBICOKHI UX YPOBEHb
3a()UKCUPOBaH NpH 3 CTaIUu Ipouecca.

BsiBoasbl. Ycranosnena nocrosepHas (p < 0,05) cBs3p Mexay ypoBHsaMu OK u CTX u cragueit MOHY: MakcuMmanbHbIE 3HAYEHUS
3a)UKCHPOBAHBI IIPH TPEThEil CTaauy, MUHUMAJIbHbIE — IPU BTOPOH U TIPOMEKYTOUHBIE — IPH MEPBOIA.

KaroueBble ciioBa: ocmeomooupuyupyiowue azenmol, MEOUKAMEHMO3HbIU 0CMEOHeKpo3 uenocmet, ocmeoxanvyut, C-KoHyegoi
menonenmuo, 1a60pamopHan OUAeHOCMUKA
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DEPENDENCE OF LEVELS OF BONE METABOLISM MARKERS ON THE STAGE
OF MEDICATION-RELATED OSTEONECROSIS OF THE JAWS
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Annotation

Subject. The stages of medication-related osteonecrosis of the jaws (MRONJ) are an important criterion for choosing treatment
tactics, while laboratory diagnosis of the stages of MRONJ has not been developed.

The aim of the study is to analyze the dependence of the levels of bone metabolic markers (BMM) on the stage of the disease in
patients with MRONJ.

Methodology. The study included 48 cancer patients with osteonecrosis of the jaws while taking osteomodifying agents (OMA) with
stabilization of the underlying disease. The activity of osteosynthesis was assessed by the level of osteocalcin (OC), osteoresorption —
C-terminal telopeptide (CTX) — in the blood serum before treatment. The stage of MRONIJ was established according to the classification
developed at the Department of Surgical Dentistry and Maxillofacial Surgery of Stavropol State Medical University (2017). The levels
of BMM indicators were compared for clinically significant stages (1, 2, 3) using the Kruskal-Wallis test for p < 0.05.

Results. Stage 1 MRONIJ was established in 17 (35.42%) patients, stage 2 — in 25 (52.08%) patients, stage 3 —in 6 (12.5%) patients.
The average values of BMM indicators were: in patients with stage 1 — OK — 14.65 (10.5;17.5) ng/ml, CTX — 0.289 (0.172;0.351);
with stage 2 OK — 10 (8.74;11) ng/ml, CTX — 0.137 (0.09;0.18); with stage 3 — OK — 15.5 (14;21) ng/ml, CTX — 0.476 (0.353;0.633).
The average OC values were statistically significantly different in groups of patients with different stages of MRONJ (H = 14.13;
p = 0.00085; p < 0.05), as were the STX values (H =22.3; p = 0.00001; p < 0.05). At the same time, the average levels of both BMM
in patients with stage 2 were lower than in patients with stage 1, and their highest level was recorded in stage 3 of the process.

Conclusions. A significant (p < 0.05) relationship was established between the levels of OC and CTX and the stage of MRONI:
the maximum values were recorded at the third stage, the minimum at the second and intermediate at the first.

Keywords: osteomodifying agents, medication-related osteonecrosis of the jaws, osteocalcin, C-terminal telopeptide, laboratory

diagnosis
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BBenenne

OCTEOHEKPO3 YEeNIOCTeH ABIIAETCS ONHUM U3 CaMbIX
TSOKEJBIX OCIIOXKHEHHH MeIUKaMEHTO3HOW Tepamuu
B UeNIOCTHO-NuIeBOod obnactu [1]. HaubGonee gacto
JaHHOE€ OCJIO)KHEHUE PETUCTPUPYETCS Y MalUEeHTOB
Ha (OHE ATUTETBHOr0 IpUeMa 0CTeOMOAN(PULINPYIOLIUX
arentoB (OMA) — 6uchocdonaros u nenocymada —
[0 TIOBOJY OHKOJIOTHYECKHX 3a00J€BaHUN U OCTEOIO-
po3a [2, 3]. B cBs3u ¢ TeM, 4TO B TOCIIETHUE TOBI MOSBU-
JIUCH CBEICHUS O BOSHUKHOBEHUH JAHHOTO OCJIOKHEHHUS
y MalMeHTOB Ha (poHe ImpueMa APYTUX JIEKapCTBEHHBIX
cpeacTB (MPOTUBOONYXOJIEBbIE UMMYHOMOIYISATOPHI,
LUTOCTATUKH, TIIFOKOKOPTHUKOCTEPOUBI, HHTUOUTOPHI
apoMara3bl ¥ TPOTEHMHKHUHA3bl, UMMYHO/EIIPECCAHTHI)
[4, 5], onpenenenne 6uchochoHaTHOrO OCTEOHEKPO3a
YeNIOCTeH MOTepsAsio CBOIO aKTyalbHOCTbh, U ceiyac
B MUPOBBIX MTO3UIIMOHHBIX JOKYMEHTAX MO0 OCTEOHEKPO3Y
yetocTei [2, 6—8], a Takxke, B 4aCTHOCTH, B TOCIAETHUX
OTEYECTBEHHBIX KIMHUYECKHUX pekoMeHaanusax no K10.2
(BocnanutenbHble 3a00neBaHus yentocTell) purypupyer
MEIMKaMEHTO3HbINM ocTeoHekpo3 uemocteit (MOHY) [9].
B nenom, naHHOE OCIIOXKHEHUE 3a OCTIeTHIE TOAbI 3aHSITO0
CBO€ TIOCTOSIHHOE MECTO B CTPYKTYpE YENIOCTHO-JINIEBON
niarosioruu [10].

OCHOBHBIM KpHUTEpHEM BbIOOpa JieueOHOHM Tak-
tuku MOHY no BeaymuMm MUPOBBIM PEKOMEHIALUAM
BBICTYMAET CTagusd HEKPOTHYECKOro mpoliecca — Ha
PaHHUX CTaAusAX MPEANOYTeHHE OTAAaeTcCs KOHCepBa-
THUBHBIM METOJIHMKaM, CEBECTPIKTOMHUH, YACTHUHOMU
PE3eKIUU ¢ COXpAaHEHHWEM HEIPEPBIBHOCTU YEIIOCTH,
Ha MO3JHUX — CyOTOTaNbHOW M TOTAIBHOU pE3eKIHH
¢ dHJompoTe3upoBanueM [2, 6]. Haubonbmme Tpymu-
HOCTH, [0 HAIleMy MHEHHIO, BBI3BIBAET BOMPOC KOP-
PEKTHOTO ONpeAeNieHHs] CTaluM Mpollecca Ha MOMEHT
oOparieHus naueHTa.

Cragusa HeKpOTUYECKOTO MpoIlecca B YEIIOCTHOU
KOCTH, TI0 PEKOMEHIAIIMSIM MUPOBBIX MMO3UIIMOHHBIX JIOKY-
menToB o MOHY (CLUA [2], Utanus [6], Anonus [7],
MexnyHapoaHas 1ejeBasi Tpynmna 1m0 OCTEOHEKPO3y
yenmtocteit [11]), ycranapnuBaeTcs Ha OCHOBaHUU KIIMHU-
YECKHUX U PEHTTEHOJIOTHYECKUX JIaHHBIX, JabopaTropHas
nuarHoctuka craguit MOHUY we pa3paborana. Hayunsle
HCCIIEIOBAHUA IO OMPEAEICHUI0 MapKepOB KOCTHOTO
MeTtabom3ma (MKM), Takux Kak 0CTEOKaJIbLUH, $-Cross
laps (CTX — C-xoHIIEBOIl TeNOMENTH] KoJlareHa
I Tunma) u apyrux, y namnuearoB ¢ MOHY npoBonunucek
HeogHoKpaTHO [12—-15], ogHako Ha CETONHSIIIHUYI NEHb
WX HUCIOJB30BaHUE B MPAKTUYECKOM 3APaBOOXPAHCHHUH
HE PEKOMEHJOBAHO B CBI3M C OTCYTCTBUEM UYETKHX
KpUTepueB MHTepnperauuu [16]. ABropaMu JaHHOU
CTaThbH MIPOBEJCHA MOMBITKAa 0000MUTh COOCTBEHHBIN
HaKOIUJICHHBIM KIMHUYECKUN MaTepuall UCCIEOBaHUN
YPOBHSI MapKepoB KOCTHOTO MeTaboJin3Ma MallieHTOB
¢ MOHUY c¢ nensio onpeeieHss BO3MOXKHOCTH J1abopa-
TOPHON JTUArHOCTHUKH 3a00JIEBaHUS.

Leab uccjegoBaHuss — MPOaHAIU3UPOBATH 3aBU-
CHMOCTh YPOBHEH MapKepoB KOCTHOro meraboin3ma
(MKM) ot cranuu 3aboneBanus y nanuentos ¢ MOHY.

MarepuaJjbsl 1 MeTOABI HccaegoBaHusA. B ncce-
JIOBaHUE BKIIOUMIIN 48 OHKOOOJIBHBIX C OCTEOHEKPO30M
yedrocTeil Ha (oHe mpuemMa 0CcTeoMOAUPUIUPYIOIINX
areHTOB MIPU YCJIOBUU CTaOMIM3allMU OCHOBHOTO 3a00I1e-
BaHUS (OTCYTCTBUE MOSABICHHS HOBBIX METAaCTaTHYECKUX
O04YaroB B TE€UEHHE MOCIENHUX 6 MecsIleB, OTCYTCTBUE
KaXeKCHM) M COIJIacus Ha MPOBEJCHUE HCCIIETOBAHUA.
AKTHBHOCTb OCTEOCHHTE3a OLIEHUBAJIN 110 YPOBHIO OCTe-
okanbiuHa (OK), ocreope3opOiuu — C-KOHIIEBOTO TeJNo-
nenTua kojutaresa [ tuna (CTX) — B cBIBOPOTKE KPOBH
no Havana jedenus. Ctaguto MOHY ycranaBnuBanu
coracHo kiaccudukauuu, paspaboTaHHON Ha Kadeape
XUPYPrUYECKOW CTOMATOJIOTHH U YEITIOCTHO-JTULEBOM
xupypruu CtTMY (2017) [17]. B cBsi3u ¢ HeHOpMaIbHBIM
pacmpeeneHreM TaHHbIX, CPEAHUE MIPEICTaBIeHbI B (hop-
mare: Me (Q25% ; Q75%), rne Me — menuana, Q25%
u Q75% — kBapTunu. PacueT 5KCTEHCHBHBIX MOKa3a-
TeJel MPU3HAKOB BHITONHAJICS s n = 48.

CpaBHuBanu ypoBHHU Nokazareneit MKM g knmuHu-
YeCKH 3HAYUMBIX cTafuii (1, 2, 3) ¢ moMoLIbI0 KPUTEPHUS
Kpackena—Yomnuca qis p < 0,05.

Pe3yabTaThl HCCIETOBAHUS H UX 00CY:KIeHHE

Cpenu 48 obcnenoBanHbIX 0610 18 (37,5%) MyxuuH,
30 (62,5%) wenmuH B Bo3pacte OT 44 no 80 mer
(64 (55;69) roma) c ycTaHOBJIEHHBIMHU 3JI0KAYECTBEH-
HBIMH HOBOOOPa30BaHUAMM PA3TUYHON JIOKAIHU3ALUH.
B anamnuese y Bcex 48 mauuenTos (100%) — npuem Ouc-
(hochoHaTOB POIOHKUTENBHOCTHIO OT 3 710 35 MecsleB,
B cpexHeM 16 (6;30) mecsien. IlopaxeHnue BepxHen
YenrcTH ObUI0 3apeructpupoBano y 18 (37,5%) namu-
€HTOB, HIDKHEW uentoctd — y 29 (60,42%) nauueHTos,
IByuentocTHOe mopaxenue — y 1 (2,08%) manuenra.
Cranusi 0CTEOHEKPOTHYECKOTO ITpoliecca yCTaHaBIUBa-
Jlach Ha MOMEHT OOpalleHns AIIMeHTOB Ha OCHOBAHUU
KJIIMHUYECKOM KapTUHBI U JaHHBIX PEHTICHOJIOT'NYECKOI'0
HCCICaJ0BaHUsA (MyJII)TI/ICHI/IpaHLHaH " KOHYCHO-JIy4de€Bas
KOMIIBIOTEpHAass ToMOrpadus, OpTOMaHTOMOTpadus).
1 craaus (30Ha OCTEOHEKpPO3a 3aHMMAaeT He Oonee 1-2
JIYHOK PSIZIOM PAacIIONIOKEHHBIX 3y00B) ObLIa yCTaHOBIEHA
y 17 (35,42%) mauuentoB (puc. 1).

Co 2 craaueii (30Ha HEKpO3a 3aHUMAET Oojiee 2 TYHOK
PSAOM PACHONOKEHHBIX 3y00B) oOpatuiuck 25 (52,08%)
nmanueHToB (puc. 2).

3 cragus (HamuumMe JIIOOOTO U3 OCIOKHEHHM OCTe-
OHEKpO3a — IaTOJOTHYECKOr0 IepesioMa YelCTH,
CBHIL[EBOTO X0/1a Ha KOXKE YENIIOCTHO-JIHLIEBOH 00nacTH,
OPOAHTPAJILHOTO COOOLICHUS, @ TAKXKe JIBYYEIFOCTHOTO
nopaxenus) Obuia 3apeructpupoBana y 6 (12,5%) namu-
eHToB (puc. 3).

ITo pesynpraraMm HcclieIOBaHUs CpeHUE 3HAYCHHUS
nokasareneit MKM cocraBunu: y nauuenTos c¢ 1 cra-
nueit — OK — 14,65 (10,5;17,5) ar/mi, CTX — 0,289
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(0,172;0,351); co 2 cramueit OK — 10 (8,74;11) Hr/mu,
CTX — 0,137 (0,09;0,18); ¢ 3 cramueit — OK — 15,5
(14;21) ar/mn, CTX — 0,476 (0,353;0,633). Pacuer kpu-
tepust Kpackena—Yoiuca (H) mokasan, 4To cpenHue
3HaueHus OK cTaTHCTHYEeCKH 3HAYMMO OTIMYAIHCH
B Tpymnmnax NalueHTOB C pa3nudHbIMU cTagusimu MOHY
(H=14,13; p=0,00085; p <0,05), kak u nokazaremn CTX
(H =22,3; p =0,00001; p < 0,05). I[Ipu atom cpennue
ypoBHU 00oux MKM y manueHToB co 2 cTaauei ObuIH
HIDKE, YeM Y MaIHueHToB ¢ 1 craguel, a caMblil BRICOKUI
WX YPOBEHb 3a(pMKCHPOBaH MpH 3 CTaJNU MpoIecca.

BoiBoasbl. B pesynsrare npo-
BEJCHHOTO HCCIICIOBAaHUS yCTa-
HOBJeHa nocroBepHasi (p < 0,05)
CBSI3b MEXY YPOBHIMH MapKepa
octeocunTe3da OK u ocrteope-
3op6rmu CTX u cTtagueit menu-
KaMEHTO3HOTO OCTEOHEKpOo3a
YencTeld: MaKCHMaJlbHEIE
CpelnHue 3HAYeHUsS 3a(UKCHU-
pOBaHBI IpH TpPEeThel CTanuH,
MHUHHMAaJbHBIE — TPHU BTOPOU

U IPOMEXYTOUHbIE — IpH nepBod. HecomueHnHo, Tpe-
OyIOTCs ajbHEHIIINe HCCIIeA0BAHNS B IAHHOM Harpas-
JICHHH.

[IpeanoxxeHHass MeTOMKA SBISAETCS MUHUMAJIbHO
HWHBA3UBHOW, JKOHOMHYECKH TOCTYITHOM, IEPCIIEKTUBHON
JUISl ITUPOKOTO MCIoNb30BaHus. CunuTaeM, 4TO Omnpese-
nenune ocreokanbimaa U CTX TOKHO BOWTH B CTaHAAPT
ob6caegosanus nmanuenTos ¢ MOHUY, uTo mo3BoauT co3-
JaTh 0a3y NaHHBIX U B JATbHEHIIIEM HCOIh30BaTh MKM
B JICYCOHO-TUATHOCTHYECKOM aJITOPUTME JJIs TIAIINEHTOB
C MEIMKaMEHTO3HBIM OCTEOHEKPO30M UYETIOCTEH.

Puc. 1 (a, 6). MOHY HuxHel yentocmu cnpasd, cmadus 1
Fig. 1. MRONJ of the lower jaw on the right, stage 1

Puc. 2 (a,6). MOHY HuxHel yentocmu cnpasa, cmaoud 2
Fig. 2. MRONJ of the lower jaw on the right, stage 2

Puc. 3 (a, 6, 8). MOHY HuxHel yentocmu, cmaous 3
Fig. 3. MRONJ of the lower jaw, stage 3
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