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3HAYEHHME APXUTEKTOHUKH KOCTHOM TKAHH B INIAHMPOBAHUHU JEHTAJILHOIA
MMILTAHTALIIH

Houes Oiibex Dnmypooosuy hitps://orcid.org/0009-0000-9011-7963 e-mail: idiev ovbek@bsmi.uz

Byxapckuii rocymapcTBeHHBIN MEIUIIMHCKUN HHCTUTYT MMeHU A0y A nOH CuHbl, Y30eKucTaH,
. byxapa, yi. A. HaBon. 1 Tex: +998 (65) 223-00-50 e-mail: info@bsmi.uz

v’ Pesiome

Kauecmeo anveeonapnoii Kocmu umeem 6ax;cHoe 3nauenue 8 yCRewHoCmu 0eHmanbHou UMNIAHIMAUUU U
OmMOanéHHBIX pe3ynvmanos. B nacmoawiee epema nu 00na u3 Knaccuuxkayuii no apxumeKkmoHuKke KOCMHOU
MKAHU He ompajicaem ¢ nNOJIHOI mepe 6Cl0 apUADENbHOCIb COOMHOWEHUA KOMRAKMHOU U MPADEKYIAPHON
kocmu. Hacmoawuii 0630p noceawién ananuzy HayuHoll JUmMepamypul, ROC6AWEHHOI CUCMEMAmUu3ayuu
DPAa3HOGUOHOCHENl aPXUMEKMOHUKU A1b6€0NAPHOI KOCMU U OYeHKe UX GIUAHUA HA UCX00 OEHMATbHOU
umnnanmayuu. Pesynomameul ykazvleaiom Ha Heo0X00UMOCHIL OONOTHUMENbHBIX UCCIAEO08AHUIL C UENbIO
ycoeepuiencmeosanua Kiaccu@ukayuu eapuanmos CMpoeHus KOCHHOU MKAHU 6 30He NIAHUPYeMoll
UMRIGHmMAYUU.

Knroueevie cnosa: denmanvnas umnianmauus, apxXumeKmoHuKa Kocmu, KOPMUKAIbHAA NAACHUHKA,
mpabekynapnasa kocmu, KJIKT, uckyccmeenuwiit unmeiniexkm, nepuumnianmum.

THE IMPORTANCE OF BONE ARCHITECTONICS IN THE PLANNING OF DENTAL
IMPLANTATION

Idiev Oybek Elmurodovich https.//orcid.org/0009-0000-9011-7963 e-mail: idiev ovbek(@bsmi.uz

Bukhara State Medical Institute named after Abu Ali ibn Sina, Uzbekistan, Bukhara, st. A. Navoi. 1 Tel: +998
(65) 223-00-50 e-mail: info@bsmi.uz

v' Resume

The quality of the alveolar bone is important in the success of dental implantation and long-term results.
Currently, none of the classifications of bone architectonics fully reflects the full variability of the ratio of
compact and trabecular bone. This review is devoted to the analysis of scientific literature devoted to the
systematization of varieties of alveolar bone architectonics and the assessment of their impact on the outcome
of dental implantation. The results indicate the need for additional research to improve the classification of
bone structure variants in the area of planned implantation.

Keywords: dental implantation, bone architectonics, cortical plate, trabecular bone, CBCT, artificial
intelligence, periimplantitis.

JIEHTAJ UMILUTAHTAIIUSTHU PEKAJAIITUPHUIIJIA CYSIK TYKUMACH
APXUTEKTOHUKACUHUHI AXAMUATHU

Houes Onibex Dnmypodosuu hitps://orcid.org/0009-0000-9011-7963 e-mail: idiev oybek@bsmi.uz

AGy ami n6u CuHo HoMuIark Byxopo maBimar THOOHET nHCTHTYTH Y36ekucToH, Byxopo 1., A.HaBowuii kj4ac.
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V' Pestome

Aneeonsap cyakHune cugamu mumwt UMRIAHMAUUACUHUHZ MyeadpaKuamu ea y30K myooamnuu
Hamudxcanapoa Myxum axamuamea e2a. Xo3upzu 6aKmoa cyaK apXumeKmOHUKACU MACHUpIapuHunz xeu
Oupu uxuam ea mpadexkynap cyaKk HUCOAMUHUNHZ MYJIUK Y32aPY8YAHIUSUHU MYTIUK AKC emmupmaiiou. Yuoy
wapx, aneeonap CyaK apXumeKmoHUKACU HAGNAPUHU MUSUMAAUIMUPULZA 64  YIADHUHZ MU
UMNIAGHIMAYUACU HAMUNCANAPUSA MABCUPUHL DAX01AWI2A 0AUWNAH2AH UMW A0AOUEMNAPDHU MAXAU
Kunuwea Oazuwinanzan. Hamudicanap pesicanauimupuncan uMniaumayus coxacuoqa CyaK Mmy3uiuuiu
6aAPUAHMAAPUHUNHZ MACHUPUHU AXWUIAAW  PUYYH  KPUWUMYA MAOKUKOMAGD YMKA3UWL 3apypiuzuHu
Kypcamaou.

Kanum cyznap: muwi umnianmayuacu, cyaK apXumeKkmoHUKACU, KOPMUKAT NIACMUHKA, MPadeKynap
cyak, CBCT, cynvuit unmeniekm, nepuumnianmum.
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AKTyaJqbHOCTb
JIEHTATFHOW MMILTIAHTAINH CYIIECTBYeT MHOXKECTBO (DaKTOPOB pPHCKA, TaKMe KaK Ooiee HU3KHE
B AHATOMHUYECKHE CTPYKTYPhI M HEOCTATOYHOE PACCTOSHUE MEXKIY UMILUTAHTATaAMH, PACTIOIOKCHHE
UMIUIaHTaTa C pa3NWYHbBIMH XapaKTEPUCTUKAMH aJlbBEOJSIPHOW KOCTH, HH(MEKUUs, KypeHHE,
XUpyprudecKas mporeaypa v INIaHUPOBaHHUE OIIEPAIIH, a TAKKE MEITUITUTHCKUE OCIIOKHEHHSI, TAKHE KaK
OCTEOTICHI/0CTEOIIOPO3 U CaXapHbIil THadeT.

dakTruecku, peHTreHorpapuueckas HHPOPMAIUs MOXKET OTPa3UTh HECKOJIBKO (DaKTOPOB pHCKa,
KOTOpBIE MOTYT TIOBIUATH Ha PE3ylIbTaT MMIUIAHTALUM, BKIIOYAs HEAOCTATOYHBIH 0OBEM KOCTH,
HeOIaronpusITHOE KaueCTBO KOCTH, a TAK)KE TTOTEPI0 KOCTHOW Macchl mapogoHTa. Hukommerno u np. Ob110
BBICKa3aHO TPENINOJIOKEeHNE, YTO TPEAONepPAllMOHHAsS CTPYKTypa TpaOeKyaspHOW KOCTH HIDKHEH
YeJIFOCTH IO JAaHHBIM KOHYCHO-Ty4eBoi koMnbioTepHoi ToMorpaduu (KJIKT) MoxkeT city:KuTh BasKHBIM
MoKa3aTeleM pHCKa paHHEro OTTOPXKEHHUS WMIUIAaHTaTa. OJTO IOATBEPXKAACTCS KIMHUYECKUMHU
HAOTIONEHUSIMHI O TOM, YTO OTTOP)KEHHE MMILIAHTATa Yalle HaOIIoMaeTcsl B IUIOTHOW KOCTH, KOTOpast
OOBIYHO ~XapaKTepusyeTcsl HH3KHM YPOBHEM KpoBOTOka. Kpome Toro, B HcCCIeIOBaHHIX
WCIIOJIb30BAJIUCH PEHTTeHorpaduyeckre u300pakeHHus AJs CO3MaHHMS MOAeNed MPOrHO3UPOBAaHUS
umiutanTaun. Xots KJIKT umeer oueBraHOE MPEUMYIIIECTBO B BUE TPEXMEPHOTO N300paKEeHHUS, STOT
METOJ, KaKk TpaBuiio, TpeOyeT Ooyiee BBICOKOM J03bI OOMY4YEHHUS MO CPaBHEHUIO C OOBIYHBIMH 2-
MEpPHBIMH NMTaHOPAMHBIMU WJIM TPULIETBHBIMU CHUMKaMH [ 1, 3].

Bonee Toro, B 6ompmmacTBe citydaeB KJIKT ncmonb3yercst s npenonepanioHHON JHarHOCTHKA U
mwiaHupoBanusa omnepauuu. Opnako nocneonepaunoHHoe npumeHenue KIJIKT orpanmueno wus-3a
apTeaKToB U3 TUTaHA M YPE3MEPHOI J03bI O0TYUCHHUS 110 CPABHEHHIO C MPUIETLHBIMA CHUMKAMH, YTO
MOXKET TPUBECTH K HENOCTAaTOYHOW OCTEOMHTETpallié, KPaeBOM TOTepe KOCTHOW MacChl WITH
HECOCTOSITEIbHOCTH UMIUIaHTara [2, 4, 5].

Jonroe BpeMst ycrieniHasi OCTEOMHTErpalisl UMIUIaHTara Oblla HalpsIMYIO CBsI3aHa C KOJIMYECTBOM
U IJIOTHOCTBIO KOCTH [9], pu 3TOM OoJiee BHICOKAas 4acTOTa OTTOPXKEHHUS HAOIIOIANach B KOCTAX C
HU3KOW TJIOTHOCTHIO, TAKWX KaK 3aJHSS YacTh BEpXHEH 4enmocTH. B HacTosimee BpeMs YCHeIHOCTb
peabwInTaiK ¢ KCMOJB30BAaHMEM HMIUIAHTATOB B 3aJHEH YacTU BEpXHEW YENIOCTH cTajia Oosee
MpeJcKa3yeMoit Omaromapss M3MEHEHHUSIM B O0pa0OTKE MOBEPXHOCTH WMILIAHTATOB KM HOBBIM
XUPYPrUYECKUM METOIaM. DTO IMPUBENIO K U3MEHEHUIO MPEACTaBICHUM 0 KauecTBe KocTel. KauectBo
KOCT€H 3aBUCHUT HE TOJBKO OT COMEpKaHWS WM KOJIMYECTBA MHHEPAJIOB, HO W OT CTPYKTYPHI.
CkJiepo3upoBaHHast KOCTh, BEI3BAHHAS XPOHHMYECKUMU MH(EKIMAME WK JieueHneM Oucdocdonaramu,
HE SIBIIICTCS MICaJThbHBIM MECTOM JUISI MMIUTAHTAINH, XOTS OHA TO-TIPEeXHEMY HMMeeT 0oyiee BBICOKYIO
TUIOTHOCTh KOCTHOHM TKaHW. HampoTwB, XOpOIIO CTPYKTYpPHpOBaHHAs TOHKas TpaOeKysspHas KOCTh
MOYKET YKa3bIBaTh Ha BBHICOKYIO BACKYJISIPH3AIIMIO 00JIaCTH, YTO MOXKET CrIocoOCTBOBaTh OoJiee ObICTPOi
pereHepanMu KOCTH BOKpPYr uMIUIaHTarta. CremoBarenbHO, Mepesa omepaieil cieayeT yJUTHIBaTh
JIpyTHe TapaMeTphl, TaKhe Kak TpaOeKylspHas CTPYKTypa B MECTe YCTaHOBKH WMMIUTAHTaTa, YTOOBI
MTOMOYb Bpavy BHIOPAThH MOIXOISIIHIA TPOTOKOJ UMITIaHTaWH [6, 7].

APXUTEKTOHHKA KOCTH — TEPMHH, 0003HAYAIOIIIHA MPOTOPIHUOHAIEHOE COOTHOIIIEHNE KOMIAKTHOTO
1 Ty0uaToro BelecTBa KOCTHOW TKAaHU, IMPH 3TOM JOMOJHUTEIHFHO YYUTHIBACTCS TUIOTHOCTH TPaOeKyI
ry04aroro cios.

OnHUM 13 COBPEMEHHBIX TPeOOBaHHH K IMIAHUPOBAHMIO JICHTAIbHOW UMILUIAHTALIMH SIBISIETCS YIET
ApPXUTEKTOHUKU KOCTH B OOJIaCTM YCTAaHOBKM HMMIUIaHTara. JlaHHOe monokeHue Haubomee IOJTHO
PacKphITO B KIACCH(HUKAINY KadecTBa KOCTHOH TkaHu democteil C. E. Misch, koTopast onuceiBaet
BapUaHThl ApPXWUTEKTOHMKA W TPHBOJUT KIMHUYECKUE XAPAKTCPUCTUKU KaXJ0ro (EeHOTHIIA
NPUMEHHUTENLHO K IPUYWHAM U METO/IaM MPEYTPEkKISHHUS OCIOKHEHUH JCHTATLHONW UMILTAHTAIIHH.

C. E. Misch Takxe u3ydmsn BCTpedaeMOCTb (PEHOTHIIOB KOCTH B Pa3jIMYHBIX OTAENaX YeNIOCTEH.
®enotun D1 BcTpeuaeTcs Ha HIDKHEN yentocT B 9% cilydyaeB, B MEHTAJIBHOM OTJIEJIE B 2 pa3a yaile,
yeM B OokoBoMm. @enotun D2 nambonee xapakTepeH Ui HW)KHEHW YENIOCTH, [ BCTpEYaeTcsl B
MIOJIOBMHE CIIy4aeB B JUCTAIBHBIX OTAenax M B 66% ciydaeB BO (QPOHTAIBHOM OTAEIE, HO TaKke
HaOMIoMaeTcsl Ha BEPXHEH YeNIOCTH: B YETBEPTHU CllyyaeB B nepeaHeM otaene u B 10% - B OOKOBBIX
otnenax. ®erorun D3 Ha BepxHEH yemtocTy Habmonaercs B 65% ciydyaeB B mepenHeM otaene u B 50%
- B 3aaHeM otaene. Ha HmkHel democTy KocTh D3 BcTpedaeTcsi MeHee 4eM B IMOJIOBHHE CITydacB B
JIUCTAIBHBIX OTHenax u B 25% - B mopbopomounom otnene. @enorun D4 Ha HIDKHEH yenmocTd
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BcTpeuaetcs B 4-5% ciydaeB, BO (pOHTANBHOM OTAENe BepxHel yemoctu — B 10% cinydae u B 40% -
B 3aJIHEM OT/ese BepxHel yemoctn [§, 10, 11].

Hawnbonee yacto ucmonb3yeMplii KITMHAYECKANH METON OIIEHKH TPaOeKyIspHON KOCTH OCHOBaH Ha
CYOBEKTHBHOW OLIEHKE BHYTPHUTPAOCKYISIPHBIX MPOCTPAHCTB (OT MaibIX 10 OONBLIMX) U CTEIEHH
Tpabekymsaun (0T pa3pekeHHOH O TUIOTHON) Ha ABYXMepHBIX (2D) peHTreHorpaMMax.

Tpexmepubrii (3D) anHamM3 KOCTHOH CTPYKTYpbl CTall BO3MOXKEH Ojaromaps BHEAPEHHIO
MHUKPOKOMITbIOTepHON Tomorpaduu (Mukpo-KT), koTopasi mo3BoiseT KOJIMYECTBEHHO OMPENEIIsATh
MOP(POMETPHIO KOCTH C TIOMOIIBIO MTApaMeTPOB, MEPBOHAYATIBHO Pa3paboTaHHBIX B THCTOMOPHOMETPUHN
[21]. DToT MeTon OOBEKTHBHO MOKA3BIBAET CTPYKTYPHBIE M3MEHEHHS KOCTH MOCIE CHEIU(IIecKoro
MEIUKaMEHTO3HOIO JICUCHHS] M Pa3NIH4uds MEXIy 3I0pPOBOM M OCTEONOPO3HOM KocThro. B
MUMILIAHTOJIOTHU OBLTO MOKa3aHO, YTO MOPPOMETPHUECKUE MAapaMeTPhl TPAOEKYIIPHON KOCTH CBSI3aHbBI
CO CTaOMIIFHOCTHIO MMIUTAHTATA, YTO YKA3bIBAE€T HA WX BAXKHOCTH JJIS OIEHKH KadeCTBAa KOCTH Tepes
yCTaHOBKOW MMIUTaHTaTa. OJHAKO U3-32 OTPAHWYCHHOTO TMANa30Ha CKAHUPOBAHUS U YPE3MEPHBIX /103
oOyuenns Mukpo-KT HenpuronHa s KIMHAYECKOW AUAarHOCTUKU. KilmHMYeckoe npruMeHeHne 3Toro
METO/1a CTaJI0 BO3MOKHBIM TOJIBKO TOCTIe ocaeAHNX AocTrxeHni B TexHonoruu KJIKT, no3sosnstomieit
MONYYUTh H300paKeHHE TPaOEKYISIPHOH CTPYKTYphl C JOCTaTOYHBIM paspemierneM. l[lapamerpsr
TpabekyasipHoil koctu, momyuyeHHble ¢ momousio KJIKT, mokazanu 3HauYUTENbHYIO KOPPETSAIUIO C
Mukpo-KT 305moToro cranaapra npu UCIOIb30BaHUH aJIeKBaTHBIX MPOTOKOJIOB CKaHMpoBaHus [22, 23].
OpHako 70 CHX IMOp OCTaeTCs MPEeIMETOM AMCKYCCHI BOIPOC O TOM, KaK TpaOeKyISpHBIH PUCYHOK
MOXKET BIUATH Ha Pe3yJbTaT NMIDIAHTAIINH.

Henocrarounas HaJie)KHOCTh OLIEHKH KaueCcTBa KOCTH MpUBETa K MPOTHUBOPEUUBBIM pe3yjbTaTaM B
OTHOIIIEHUH TOTO, KaK 3TO MOXET MOBIUATH HA Pe3yabTaT UMILTaHTaruu. [Ipenpinyniue uccieaoBaHus
MOKA3aJId Pa3IUIHYIO TTOBTOPSIEMOCTh PE3YIBTATOB KaYeCTBEHHOTO aHaIW3a KOCTHOW TKaHU Ha 2D-
pEeHTreHorpaMMax MEXJIy HCCIeNoBaTels MM W TakTWibHOro Bocmpusatus. Kpome Toro,
KOJIMYECTBEHHAs OIICHKA IUIOTHOCTH KOCTHOW TKaHU 4yacTo mpoBoauTcs Ha MCKT-u3o0paxkenusix, HO
OHA HE YUYHUTHIBACT H3MEHEHHS IUIOTHOCTHU B TpeeNiaX KOHKPETHOTO MEeCTa HMITJIAHTAIMN U CBA3aHA C
0oJ1ee BBICOKOM /10301 oOmydenus no cpaBHeHuo ¢ KJIKT. MccnenoBanust mokasaiu, 4To JJIs TOYHOTO
MIPOrHO3MPOBAHUS MPIKMBAEMOCTH MMIUIAHTaTa BaKHA HE TOJBKO IJIOTHOCTb KOCTHOM TKaHHU, HO H
CTPYKTYpHBIE M OHOIIOTHYECKHE CBOWCTBA (HAmpUMeEp, BaCKYJISAPHU3alUs KOCTH), KOTOPHIE HIPAIOT
BRXHYIO POJb B pe3ylbTaTaXx OCTeoMHTerpanuu. B cBere storo JIMHA ¥ COaBT. MPEIIOXKUI
KaueCTBEHHYIO0 KJIAaCCH(DHKAIMIO, OCHOBAaHHYIO Ha apXUTEKType TpaOeKylIspHOH KOCTH. ABTOpPEI
OTHCAalli, YTO Ka4eCTBEHHas OIIEHKa, OCHOBaHHAas Ha TpeX Kjaccax TpaOeKyIsIpHOW ceTH, Oojee
HaJe)KHA, YeM KIIAaCCUYECKH WHIEKC KadectBa kKocTH Jlekxonmpma um 3apba. Tem He MeHee, WX
KJaccuukanys Oblsla OCHOBaHA Ha JBYXMEPHBIX KOHTAKTHBIX PEHTTEHOTPaMMax, YTO OrpaHUYMBAET
MPOCTPAHCTBEHHYIO XapaKTePUCTUKY TpabekynsapHol koctu [9, 12, 15].

PanHWt W JONTOCPOYHBIN yclieX B 3HAYUTENHHOW CTENEeHH 3aBUCUT OT KOJIMYECTBA M KadecTBa
aJbBEOJSIPHOW KOCTH, IMMOCKOJIBKY Malloe KOJMYECTBO M HECOOTBETCTBYIOIIEEe Ka4eCTBO ajbBEOJISPHOM
KOCTH MOXET pPaccMaTpuBaThCsi Kak (akTop pricka OWMOJOTHMYECKMX OCIOKHEHUH, CBS3aHHBIX C
OTCYTCTBHEM TEPBUYHON CTAOWILHOCTH M HApYyIIEHUEM 3a)KWUBJICHUS/OCTECOMHTETPAINN, YTO MOXKET
MIPUBECTH K PAaHHEMY OTTOPKCHHIO UMIUTAHTATA.

KauecTBo KOCTH OTHOCHUTCSI K KOJHYECTBY U TOMOTPapUUECKOMY COOTHOUICHUIO KOPTUKAILHOW U
ry0o4yaroil TKaHel KOCTH, BKJIIOYAsl TaKWe XapaKTePUCTUKH, KaK MUHEpajibHas TUIOTHOCTH, TOJIIMHA,
MUKPOApPXUTEKTypa TpabeKyi, MeTaboIM3M KOCTH, KIIETKH, MEKKIIETOUHBI MaTPUKC, BACKYJISPU3AIINSL.
[110THOCTB KOCTH SIBJISIETCS] OJTHMM M3 IapaMeTPOB KauecTBa KOCTH, SBIISISICH KIFOUEBBIM (DaKTOPOM JIIst
pasBuTus KocTHOU TKauu [11, 13, 14, 17].

Cunraercs, YTO KaUe€CTBO KOCTHOW TKaHH SBISAETCS OJHUM U3 HanOoJiee BaXKHBIX 3THOJIOTMYECKUX
(baxTopoB, BIAMSIOUIMX Ha pPaHHEE OTTOp)KEHHE HMMIUIaHTaTta. i AOCTHXEHHUS 3TOW LEeNu OOBIYHO
ucrone3yercs kinaccudukanys Jlekxonbma u 3ap0a, KOTOpast MO3BOJISIET OIIEHUTh KaueCTBO KOCTH TPH
KOHYCHO-ITyueBol kommbioTepHoil Tomorpaduu (KJIKT) mo wersipem tumam: tun | — momHOCThIO
OJHOPOAHAsT KOMIIAKTHAasl WJIM KOPTHUKaJIbHAas KOCTh, TN Il — TOJCTBIA crnol KOMIAkTHOM KOCTH,
OKPYXKAIOMUH TUIOTHYIO TpaOeKkymsIpHyl0 KocTh, Tum Il — TOHKWH CJIOW KOMIAKTHOW KOCTH,
OKPYXKAIOMUH TUIOTHYI0 TPaOeKyISIpHYIO KOCTh, W TUN IV — TOHKWH CIIO KOMIIAKTHON KOCTH,
OKpYXAaOIEeH MIOTHYIO TpaOeKyIIpHYIO KOCTh C HU3KOHM IUIOTHOCTBIO. B CBsI3M ¢ 3THM cO00IIANIOCh,
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YTO B CPEAHEM «BBDKMBAEMOCTD) JEHTAIBHBIX UMIUIAHTATOB, YCTAHOBIEHHBIX B YENIOCTAX C KOCTAMU
I, 11, III TumoB, cHmKaeTca u coctaBiseT 97,6%, 96,2%, 96,5% u 88,8% COOTBETCTBESHHO.

Kak npaBuiio, cocTossHrE 4e0CTHOW KOCTH OTPeAeTseTCs IyTeM H3MEepeHHs TUNIOTHOCTH Ty0uaToit
KOCTH W TOJIIIMHBI KOPTUKAJIbHOM WM KOMIAKTHON kocTH. KpoMme Toro, m3BecTHO, YTO IJIOTHOCTH
rybuaroil koctu HamOoJiee BBHICOKA B IEpEIHE-YENIOCTHON 007acTH, 32 KOTOPOM CIIEAYIOT TEpemHss
BEPXHEUETIOCTHAS 001acTh, 3aJHSSI HUKHEUEIIOCTHAS O0JIACTh M 33 IHSST BEPXHEUEIIOCTHAST 00JIaCTh.
Hanporus, coobmanock, 4To KOpTUKaJIbHAs KOCTh, KaK MPaBHJIO, HanOoJiee ToJcTasi B 3aJHEH YacTu
HW)KHEW YeIOCTH, 3a HeH cleayeT NMepeaHss 4acThb HWKHEW 4YeNOCTH, NMEepeAHss 4acTh BEpXHEH
YEeTIOCTH M, HAKOHEIT, 3aTHSS YaCcTh BEpXHEH uemrocTH [16, 18].

[Ipu muTaHNpPOBaHUY JICYEHUS OYE€HB BaXKHO ONIPEACIUTh KaueCTBO KOCTHOM TKaHHU YEIFOCTEH, TaK KaK
KpaliHe Ba)XHO JMArHOCTUPOBaTb M PACIIO3HATh COCTOSHUE KOCTHOM TKaHW Tepea YCTaHOBKOM
WMILTaHTaTa, 9TOOBI MPUHUMATH PEIIeHUS Ha OCHOBE TOTydeHHoM nH(popmaruu. B atom cmbicie KIIKT
CUMTAETCS OJHUM U3 JYyYIINX PEHTTeHOTpaQuuecKuX METOAOB Uil MOP(OIOTHIECKOTO W
KaueCTBEHHOTO aHAJIN3a OCTATOYHON KOCTH, IIOCKOJIBKY ITO3BOJISIET HACHTU(UIIMPOBATH aHATOMUYECKHE
TpaHUIIbI, OLEHUTH MOP(OIOTUIO KOCTH, 00bEM, U KaueCTBO, a TAKXKE SBISCTCS [ICHHBIM HHCTPYMEHTOM
BepU(HUKAIMK IS OIEHKH PACIpENeICeHNs] KOPTUKAIBHON M T'y04aToil KOCTH B YENIOCTSX. 1akum
obpazom, mone3Hocts KIJIKT Ha »JTame mnpemaonepalMOHHOTO IUTAHUPOBAHUS OCHOBAaHA Ha
HEOOXOMMOCTH JICTAJbHOH OIICHKM CHEeIU(UYCCKON aHATOMWUU TAalMeHTa, HEOOXOIUMOCTH
MpUMEHEHUs] 0oJee MPOABUHYTHIX XUPYPTUUECKUX METOMOB, TAKMX KaK TPAHCIUIAHTAIUS, CKYIOBbIE
WMILTaHTaTHl U ApyTHe. EcIu B pe3ynbrare MpenBapuTelbHOTO aHAIn3a OyAeT CIeIaH BEIBO O TOM, UTO
YCIIOBUSL TIOOXOJST JJisi YCTAHOBKM HMMIUIAHTATa, MAalMeHT MOXKET ObITh HEMEJICHHO 3alucaH Ha
obcmenoBanwme [19].

st oTieHKY KadecTBa KOCTHOW TKaHW HauboIlee 9acTo MCIIONb3yeTcs kiaccupukanus Jlekxonpma 1
3apba. M3-3a CyOBEKTHMBHOCTH, OTCYTCTBHS TOYHOCTH W HH3KOTO YpPOBHS B3aHMOJCHCTBUS B
COOTBETCTBHH C KiIaccu(uKanyei kauecTBa KOCTH, peaioxkeHHoH JlekxonbpmoM u 3apoom B 1985 rogy,
OBLTN TIPEIOKEHBI HEKOTOPHIE M3MEHEHUS JUIS YIydIIeHHS OLEHKHA Ka9ecTBa KOCTH C yUETOM BCEX
BO3MOXHBIX KOMOHMHAIIUN KOPTUKAJIBHON M T'yO4aTol KOCTEH, YTOOBI 00CCIICUHTh PEKOMEHIAIUHU IO
TIOBBIILICHUIO BOCTIPOM3BOJUMOCTH Kiaccupukanuu. Emé He ObUIM BKIIOUEHBI TakKWe BayKHBIC
XapaKTePUCTUKN, KaK KOJIUYECTBO W BUAMMOCTh KOCTHBIX TpPaOEKyl M pa3Mep KOCTHOMO3TOBBIX
MPOCTPAHCTB, KOTOPhIE MUMEIOT XKU3HEHHO BaKHOE 3HAUEHUWE JUIS ONPENETICHUs TUIOTHOCTH KOCTHOM
TKaHA ¥ MOP()OMETPUYECKHX MapaMeTpOB TpaOekyaspHoi kocth. Kpome Toro, 4troObl CHHU3UTH
CyOBEeKTUBHOCTh Tpu aHanm3e IUIoTHOCTH KocTh mpu KJIKT B cooTBeTCTBHM C KiaccHUKaIUei
Jlexxonmpma u 3ap6a, 11emecoodpa3Ho 100aBUTh U IEPEOTPEACTUTH TUITBI KOCTEH, YIUTHIBAEMEIE B 3TOM
KJIacCHU(UKAIINH.

B cBsi3u ¢ BeimeckazanubiM A.A.Al-Ekrish u coast. (2018) paspaboranu mMoauduUIHPOBaHHYIO
knaccudukanmo 1o pesynpraram uszydeHus KJIKT 47 mammenToB. ABTOpaMu OBUIM BBIJENEHBI
CJIEYFOIIME THITHI KOCTHON TKaHH YeIOCTeH:

Tumn 1: [TonHOCTEIO OMHOPOIHASI KOMIIAKTHASI KOCTb.

Tum 2a: ToncThIi CITOH MIOTHON KOCTH, OKPYKAFOIIUH SIIPO TUIOTHON TpabeKyIsipHOM KOCTH.

Tunm 2b: TomcTeiid cnoi IMIOTHOW KOCTH, OKPYXKAIOIIUH SAPO TpaOEKyNMspHON KOCTH CpeaHeit
TUIOTHOCTH.

Tun 2c: ToncThifl COM IUIOTHOM KOCTH, OKPYXKAIOIIMH SJIPO U3 TPAOCKYJISPHOH KOCTH HHU3KOM
TUIOTHOCTH.

Tun 3a: ToHKWH CIOU TIOTHOM KOCTH, OKPYKAFOIIIHHA PO TIIOTHOM TPaOEeKyIISIPHON KOCTH.

Tun 3b: ToHkuit cmoil IIOTHOW KOCTH, OKPYXKAIOIIUH SIAPO TPaOEKyISIPHOH KOCTH CpEeIHEH
IUIOTHOCTH.

Tun 4: ToHKHH CTIOH MIIOTHOM KOCTH, OKPYKAIOLIUHN SIIPO TPAOEKyIIPHONW KOCTH HU3KOH INTIOTHOCTH
[3].
J.C. Rosas-Diaz u coaBt. (2022) Tak >xe NPEeIOKMIN MOAW(PUIMPOBAHHYIO KIaCCU(PHUKALIUIO
Jlekxonema u 3ap6a. Ha ocHoBanum nzyuyenuss KJIKT 154 OonbHBIX aBTOpPHI BBIACTIIN CIEAYIOMINE
THIIBI KOCTH:

Tun . IIpeobnagaromias KOpTHKaIbHAsS KOCTh, OKPYXKAroIllas pa3speKeHHYIO ry0uaTyio KOCTh, C
YETKHMHU TPaOeKyJaMHy 10 BCeMy M300paXeHUIO U HAJIMYKMEM HeOOJBIINX BUIMMBIX KOCTHOMO3TOBBIX
MPOCTPAHCTB.
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Tun II-A: Toncras KopTHKajdbHasg KOCThb, OKpyXaromas OOWIbHYI0 I'yO4aTyl0 KOCTb, C YETKHUMH
TpabekylaMu IO BCEMy H300paXEHUI0 M HaJMYMEeM HEOONbIIMX BHUIUMBIX KOCTHOMO3IOBBIX
IIPOCTPAHCTB.

Tun 1IB: Toncras KopTUKambHash KOCTb, OKpyXammas OOWIbHYIO Ty04yaTylo KOCTh, C
npeobnananueM auddy3HbIX Tpabekyn B 0a3ambHONW KOCTH M MPEO0IIaTafoNnM HATHINEM IIHPOKUX U
BAJMMBIX KOCTHOMO3IOBBIX ITPOCTPAHCTB.

Tun II-C: Toncras KopTHKalbHAasg KOCTb, OKpYXKawollas OOWIBHYIO Ty04yaTylo KOCTh, C
npeolsialaHueM OYeHb TOJICTBIX M OCTPBIX TpabeKyn B 0a3albHOM KOCTH, ¢ HATMYUEM HEOONBIINX U
3aMETHBIX KOCTHOMO3TOBBIX IPOCTPAHCTB.

Tum II-A: ToHkas KOpTHKadbHAs KOCTh, OKpYXaromas OOWJIBHYIO T'yO4aTyl0 KOCThb, C YETKHMH
TpaOeKylaMH TIO0 BCeMy HW300paXEHUI0 W HaJMYHMeM HEOONbIINX BHUIUMBIX KOCTHOMO3TOBBIX
IIPOCTPAHCTB.

Tunm 1III-B: ToHkas KOpTHKambHas KOCTb, OKpYyXKaiomias OOWIbHYI0O Ty04aTyl0 KOCThb, C
npeobnaganueM auddy3HbIx Tpabexyn U HanudueM AU GY3HBIX KOCTHOMO3TOBBIX MPOCTPAHCTB.

Tun 1V: uddysHas kopTHKanbHash KOCTb, OKpYKaiollasg OOMMPHYI TIyO4aTyl0 KOCTb, C
npeobnananuem nuddy3HbIX TpabeKyn n HannaueM ¢ Qy3HBIX KOCTHOMO3TOBBIX TIPOCTPAHCTB.

Tun V: PerenepupoBaHHasi KOCTb, TpPaOEKylbl W KOCTHOMO3TOBBIE TMPOCTPAHCTBA pPa3IHYHON
BUJMMOCTH U KOJIMYECTBA.

Tun VI: Kocth c maromorumeif; TpaOeKylbl M KOCTHOMO3TOBBIC IPOCTPAHCTBA C Pa3IUIHON
BHJIMMOCTBIO M KOTMYIECTBOM [16].

[Mpeapinymye ucciaeq0BaHuA MTOKa3aIn, YT0 MOPPOMETpHUYECKIE TTapaMeTphl TPaOeKyISIpHOH KOCTH
MOTYT OBITh HCIIOJIb30BAHBI B KIACTEPHOM aHAJIN3E AJIsI aBTOMATHYECKOTO ONpPENeSICHNUS THIIOB KOCTEH.
OCHOBBIBASICh Ha ITHX NTApaMETPax, aBTOMaTUYEeCKUI KJIaCCU(UKATOP BBIAEINI TPU TUIIA TPEXMEPHOTO
TpaOeKysIpHOTO PUCYHKA, a UIMEHHO pa3peKeHHBIN, MPOMEXYTOUHBIN U IUIOTHBIN. [IpencTaBnenHble
pe3yabTaThl MOKa3ai, YTO B CIIydasX OTTOPIKEHHMS HMMIUIAHTATOB 3HAYMTENBHO dYalle HaOIomalics
paspekeHHbI TN KocTu. llpeaplaynivie WcciaeqoBaHMs MOKa3al, YTO IJIOTHAs KOCTh CBA3aHA CO
CHIDKEHHEM KpPOBOTOKAa, B TO BpeMs KaK O4YEHb MSTKas KOCTh MOXET MPUBECTH K HEJOCTATOYHOMN
cTabuinbHOCTH MMILIanTaTa [20].

Kak mpaBuiio, aHajau3 MHUKPOCTPYKTYPBI KOCTH, a Takke 00ObeMa KOCTH MIPaeT BAXXKHYIO POJib B
NPOTHO3UPOBAaHUHM OMOMEXAaHMYECKMX CBOMCTB W pHUCKA MEPEJIOMOB KOCTeH Yy MAaIlHMEHTOB C
OCTEONopo30oM. B HMIITaHTOIOTHM HEKOTOPHIE WCCIEAOBAHUS TIOKA3aJd KOPPEISALHUI0 MEXIy
CTPYKTYPHBIMH TIapamMeTpaMu TpaOeKyabl M CTaOMIBHOCTBIO HMMILIaHTara. OJHAKO 3TO OCTaeTcs
CHOPHBIM, HOCKOJIBKY CTA0MJIBHOCTh HMMIUIAHTAaTa M BBICOKOE MEXAaHMUYECKOE KaueCTBO HE Bcerja
NPEACTABISIIOT cO00W BBICOKHMI TOTEHIMAN JUIsi OMOJOTMYECKOW MHTErpalny, a TakkKe MOTYT OBITh
CTPECCOBBIM (haKTOPOM JIJIS KIIETOK.

CTpyKTypHBIE XapaKTEpPUCTUKN KOCTH TAaKXXe CBA3AaHBI CO CTUMYJSLUEH MEXaHHYECKON HarpysKH,
TaKOHM Kak >KeBaTelbHbIC IBMOKeHUs. [lepenHue oTnensl BepXHEH U HIKHEH YeOCTH OOBIYHO UMEIOT
00J1e€ KOMITAKTHBIC TPAOCKYJIbI [0 CPAaBHEHHUIO ¢ 3aquumu [21, 22].

TpaOekynsipHasi apXUTEKTypa SIBISETCA OYEHb CIOXHBIM (PAKTOPOM U MOXKET UMETh MHOKECTBO
BapUaHTOB KOH(QUIypaluu CETH JaXe B Mpelesiax OTAEIbHBIX CPE30B KOCTH M MEXIY Pa3IMYHBIMU
o0pa3iamu ¢ OIMHAKOBOH joiieit o0bema kocTu. OOpazel ¢ TpabekynspHol nepdopanreii MoXeT UIMETh
Te K€ 3HaueHHst 00bEMHOM JTOJIM KOCTH, YTO U 00pa3el] ¢ TOHKMMHU TpabeKynamu.

CymiecTByronie METOAbl OLEHKH TPEXMEPHOH apXUTEKTYpbl TpaOeKylIsIpHOM KOCTH B MecTe
YCTaHOBKHM HMILTAHTaTa 3aBUCAT OT OWOICHM KOCTH BO BpEMS IIOATOTOBKA MECTa YCTaHOBKH
WMIUTaHTaTa. JTO WHBAa3WBHBIE METOABI, W TOITOMY OHH HE MOTYT OOECIEUYHTh PEATHCTUYHYIO H
KIIMHUYECKN TOJe3HYI0 3D-peKoHCTPYKIMIO BCEro MecTa YCTaHOBKM HUMIUIaHTara. [[ns TowHoro
oToOpakeHus TpabeKynapHOil ceTn Tpedyercst pasmep Bokcesna MeHee 200 MKM, B IPOTHBHOM CITydae
TpaOeKyJsipHasT KOCTh MOXET Ka3aThCsl Pa3MBITOW H3-32 YACTUYHBIX apredakToB oObeMa. ITo
NPENSTCTBYET MIPABUIBHOM CErMEHTALMK U YacTO MPUBOJMT K 3aBBILICHUIO 00beMa KocTH [23].

Ha ceropnsimHmii AeHp HE CYIIECTBYET AOCTOBEPHOIO METOAa OOBEKTUBHOH OLIEHKH COCTOSHMS
aJbBEOJISIPHONW KOCTH BOKPYT' MMIUIAHTATOB Ha PEHTIEHOTpapUUECKUX H300pAKECHUSX. AJNTOPUTMBI
MCKYCCTBEHHOTO MHTEJUIEKTa MOTYT CTaTh MOIIHBIM JUArHOCTHYECKUM HHCTPYMEHTOM IS BBISBICHUS
XapakTePHbIX OCOOEHHOCTEH €  HCIONB30BAHUEM PEHTreHOrpadUuecKux H300paKeHHH B
CTOMAaTOJIOTUH. B Hacrosiiiee BpeMsi MpeJroyiaraeTcs, 4YTo peHTreHorpaduyecKie XapakTepHUCTUKH
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AJbBEOJISIPHON KOCTH MOTYT TPEICKa3bIBaTh OTTOPKEHNE UMIUTAHTATa, 2 HEKOTOPBIE METOABI TTOKa3aln
3pPEKTUBHOCTD TPW H3BIICYCHUN XapaKTEPHCTUK W3 pEHTTeHorpaMM. B omHOM wuccienoBaHuU
ucnois3oBanuch KIIKT-uzo0pakenus ¢ anroputmMamu oOydeHHS MOAENH s aHaiu3a (aKTOpOB
PHCKa, BIUSIOIIMX Ha Pe3yJbTaTbl UMIUIAHTALUH 3y0OB.

B mnacrosimee Bpemsi HabupaeT MOMYISIPHOCTb NMPUMEHEHHS HCKYCCTBEHHOTO WHTEIUIEKTA IS
aHaJM3a peHTreHoJornaecknx n3obpaxenuil. Tak B uccnenoBanmu Chunan Zhang u coasr. (2023) Obua
NPEANPHUHATA MOMBITKA CUCTEMAaTHU3allid DPEHTTEHONOTHUYECKUX TPU3HAKOB C LENbI0 CO3AaHUs
aNrOpUTMa MPOTHO3UPOBAHUS PUCKA OTTOPKEHHUSI UMIUTaHTaTa. Habop M3yueHHBIX JaHHBIX COCTOST B
o01mel CIIOKHOCTH M3 529 MpHIENbHBIX peHTTeHorpaMM B Tpex kareropwsx: (I) HeOaaronmpusTHBINH
HCXOJl CO HE3HAYUTETHLHOM MmoTepei KocTHO# Macchl — 91 caumoxk; (I1) HebmaronpusTHBIN Hcxom Oe3
HE3HAUMTENILHOM TOTepu KOCTHOM Macchl — 155 wm3oOpaxkenuii; m (III) ycnemnas neHrampbHas
uMriaaTarus (283 m3o0pakenus). Habop maHHBIX Takke BKJIIOUAlI B ceOs B oOmIeii cinoxxkHocTH 551
MaHopaMHOe M300pakeHHe TeX K€ TPeX KaTeropHil: HeONarompusATHBIA MCXOZ CO HE3HAUYHTEIbHOM
notepeil KOCTHOM Macchl — 87 M300pakeHHi, HEONaronpUsATHBIN ncXon 0e3 He3HAYUTENbHOW MOTepU
KOCTHOH Macchl — 171 u300paskeHHe W ycHemHas JeHTanbHas uMiniantauus (293 uzobpaxenus). B
uTore Mozens rrybokoro odydenus (deep learning model) m3ydana ocoOeHHOCTH MEepHANUKATBHBIX U
MaHOpaMHbBIX N300paxkeHni 1 3QPEeKTUBHO MpeACKa3bIBalla BOSHUKHOBEHHE OTTOPKCHHUSI IMILIAHTATa,
YTO [0 MHEHHUIO aBTOPOB MOXKET CITOCOOCTBOBATH PaHHEMY KIIMHUYECKOMY BMEIIATeNnbCTBY [24, 25].

3akuouenue

OCHOBHBIM OTPaHMYCHUEM BBIIICONTMCAHHOTO HCCIIEOBAHUS SIBISIETCS. €r0 PETPOCIEKTUBHBIN
XapakTep, 0COOEHHO B OTHOLICHHWH COINOCTABJICHHUS C IIOJIOM, BO3PAcTOM M Npo(ecCHOHAIBHBIMU
KaueCTBAMHU XUPYPra-uMILIaHTOJIOTa, YTO MOIVIO MOBIUATH HA pE3yNbTaThl aHanu3a. [10ckoIbKy aBTOpbI
OBUIH COCPEOTOUCHBI Ha XapaKTEPUCTHKAX alIbBEOJISIPHOM KOCTH Ha PEHTTEHOJIOTHYECKUX CHUMKAX, B
OymylieM COOTBETCTBYIOIIME MHapamMeTpbl JODKHBI BKIIOYATh KayeCTBO KOCTH, €€ KOJMYECTBO H
COCTOSIHHE OCTCOMHTEIPaluH, NEPUUMIUIAHTATHBIX TKaHeH nepen Harpyskod. Kpome Toro, mms
noBbIieHus 3PPEeKTUBHOCTH 00y4YeHUS] M TMPUMEHEHUS STOH CHUCTEMbl B KJIMHHUYECKOW MpaKTHKE B
MOCTIETYIONINX HCCIIEAOBAaHUAX MOTpeOyeTcss OoJblee KOJMYECTBO W300pa)KCHUH HMIUIAHTATOB U
Oozee mMTENpHOE HAOMIONEHNE. ABTOPHI TAK)KE OTMETHIN HEOOXOUMOCTh B OyIyIIeM HUCCIIEeIOBaHUT
oowrenmueHust KJIKT-u300paxkeHuit Ut morydeHust OoJiee IMOTHOM MOJIENI IPOTHO3UPOBAHHSL.
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	Клинические проявления во многом зависят от характера поражений желчных путей. Наиболее серьезным осложнением при прорыве кисты в желчные протоки является холангит. Хирургическое лечение эхинококкоза, осложнённого развитием желчных свищей, представляе...
	Согласно данным Курбонова К. М. и соавт., клиническая картина у этих пациентов может варьироваться от тяжёлой формы с выраженной симптоматикой, связанной с механической желтухой. Она характеризуется тяжелым течением и возникает при прорыве содержимого...
	Существуют также стертые клинические формы, при которых цистобилиарный свищ образуется с сегментарными желчными протоками. В этих случаях полной обтурации не происходит, так как крупные дочерние пузыри и частицы хитиновой оболочки не могут проникнуть ...
	Наблюдались и лёгкие формы заболевания, которые обусловлены небольшим перфоративным отверстием и сохранностью хитиновой оболочки паразита. В этих случаях присутствует только перицистобилиарный свищ, который является наиболее распространённой формой ци...
	Патологоанатомически процесс формирования свища проходит три стадии: 1) эрозивная, 2) стадия разрыва и 3) полная фистула. По мере роста паразита происходит увеличение всех компонентов кисты, что приводит к повышению внутрикистозного давления и растяже...
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