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BBEJAEHHUE

AKTyaJII)HOCTb TEMbI HCCJICJ0BAHUA

[TIepenoMbl MPOKCHMANBHOIO OTHAENA TUJIEYEBOM KOCTH SIBISIFOTCA AKTYaJIbHOM
npoOsieMol TpaBMAaTOJIOTMU M OPTOINEIUH, TaK KaK HET TOYHOTO YKa3aHUs Ha
KOHKPETHBIC BapHaHThl JICUEHUS MNpPH TOM WJIM HHOM BujJe mnepenoma. [lepernomsl
MIPOKCUMAJIBHOTO OTJENA MJIEYEBOM KOCTH SIBJIAIOTCA TPETHEH MO YaCTOTE JIOKAIU3ALUEH
nepeiaoma [40] ¥ BXOmAT B ceMb HamOoJiee YacThIX IEPEIOMOB y B3pOCHBIX [94] ¢
yacToTo BcTpeyaeMocTH oT 4 10 10% oT Bcex mepesioMoB MO JaHHBIM HECKOJIBKHX
UCCIIEOBAaHUM, TMPOBEAEHHBIX B pa3Hbix nomyisuuax [50, 86]. Ilpuuem, ¢ opHoi
CTOPOHBI TaKHE€ TMOBPEXKJCHUS BCTPEYAIOTCA Y MOJOJBIX MAIMEHTOB, MMOJIYYUBIINX
BBICOKODHEPT€TUUECKYI0O  TpaBMy, C JPYrod CTOpPOHBI — Yy TIOXKWIBIX C
HU3KOAHEPTreTUYECKON TpaBMOI Ha hOHE OCTEONOopo3a, /10 KOTOPhIX cocTaBisieT 87%
[19, 71]. Ilpeanonaratot, 4YTo MoOKa3areab TPaBMAaTU3Ma MOBBIIIAETCA C KaXIbIM TOI0M
BBUJly YBEJIMUCHHS NAIIMEHTOB MMOXKUJIOTO U CTapYECKOro Bo3pacta [26].

TakTuka jeueHus 3aBUCUT OT MHOXKECTBA (PaKTOPOB, BKIIIOUAsl CTEIIEHb CMEIIEHUS
nepesoMa, ypoBeHb aKTUBHOCTU MMAIIMEHTA, COMYTCTBYIOIIME TPaBMbl U 3a00J€BaHuUs,
BO3pacCT, TUM TepesioMa W KadecTBO KOCTHOM TkaHu [107]. KoHcepBaTMBHOE Ji€UCHUE
MOKa3aHO TOJBKO TIPH CTAOWIBHBIX IepeioMax 0e3 CMENICHUS WA C HaJTudIueM
MUHHAMAJILHOTO CMEIIeHMs. B apyrux ciydasx Tpedyercs onepaTuBHOE JICUCHHUE.

B nureparype onncano okono 40 pa3auyHbIX METOAOB ONEPATHBHOTO JICUYEHUS
MepeIoMOB MPOKCUMAILHOTO OTJeNa miiedeBoi koctu. Hanbosee yacto mpuMeHsIOTCS:
HAaKOCTHBIA OCTEOCUHTE3, MHTPAMEMYJUIAPHBIA OCTEOCUHTE3, OCTEOCHHTE3 CIHUIIAMH,
OCTEOCHUHTE3 B YCJIOBHUSAX anmapara BHEHIHEW (UKcaluK, TPAHCOCCAIbHBIN I1I0B
KOCTHBIX (ppParMEHTOB, MEPBUYHOE OJHOMOJIIOCHOE JHJIONMPOTE3UPOBAHUE IIICUYEBOTO
CyCTaBa M BapUAHTHI TOTAJILHOTO HIOMPOTE3UPOBAHMS (AHATOMHUYECKOE U PEBEPCUBHOE)
B CJIy4asiX TSKEJIOr0 pa3pylIeHUs TPOKCUMAIILHOTO OT/ieNia TieueBoi koctu [5, 11, 14,

15, 20]. AmnmapaTsl BHEIIHEW (QUKCAMM YACTO HE TO3BOJSIIOT OCYIIECTBUTH



CTAOWIbHYIO aHATOMUYECKYIO PETIO3UIINI0, HE MO3BOJISIOT HAuaTh PAHHIO Pa3paboTKy
newkeHui. IItudTel HECMOTpPSs Ha TO, YTO SBISIOTCS JOCTATOYHO CTAOMIBHBIM
crocoboM (GUKcayu, MOTYT MMPUMEHSITHCS C XYAIMIUMH PE3yJIbTaTaMu TIPH HEOOIBIINX
pa3Mepax KOCTHBIX (PparMEHTOB, OCKOJIBYATHIX MPOTSHKEHHBIX MEpesioMax ¢ Mepexo oM
Ha auadu3, HU3KOM KauyeCcTBE KOCTHOHW TKaHW (Hampumep, Ha (oHEe ocTeomopo3a). ITa
TEXHUKAa HMMEET COIMOCTaBUMBIE C HAKOCTHBIMM METOJAMHM PHUCKH HECpAUICHUA H
HEMPaBUJIILHOTO CpallleHHs T[epejioMa, MUTpaluu MeTauiopukcaTtopa, pa3BUTHUS
00JIEBOTO CHHJpOMa H3-3a MOBPEXKICHUS BpalllaTeIbHON MaHMXEThl MPU MPOBEIACHUU
crepkHs. KpoMe Toro, muHTpamMeayIisipHOE pa3MeNIeHUe MTU(Ta TPaBMUPYET SHIOCT U
CHUCTEMY BHYTPEHHHUX MHUTAIOIIUX apPTEPHil, UTO YCYryOJIsieT 3TamHOCTb 3aKUBJICHUS
KOCTHOW TKaHH. K TOMy K€, COXpaHSIOTCS PUCKH TMOBPSKICHHS MepuepuIeCKux
HEPBOB MpPH 3aKphITOM IMpoBeacHUU BUHTOB [1, 24, 109]. Ilpu CIOXHBIX Tpex- U
yeThIpex(parMeHTapHbIX IepeoMax M TEPEeIOMOBBIBUXAX HAWIYUIUX PE3yJIbTaToB
MOJIy4aeTcsl JOCTUYh IPU PEBEPCUBHOM TOTAJIBHOM JHAONPOTE3UPOBAHUHU, KOTOPOE
MPAKTUYECKU HE HMEET TEHJICHIIMM K BBIBUXY, YIIOBJIETBOPUTEIHHO paboTaeT Mpu
MAaCCHBHBIX HEBOCCTAHOBUMBIX pa3phiBaX BpallaTeIbHOM MaHXEThl, JepeKTax Hu
HU3KOM KadecTBe KOCTHOWM TkaHu [21, 27, 28, 90]. B HacTosmiee BpeMs HaIu4ue
YeThIpeX(pparMeHTaApHOTO TepeioMa HENb3s CUYUTATh aOCONMIOTHBIM TIOKa3aHWUEM IS
BBITIOJTHEHUSI HHJOMPOTE3UPOBAHUSA, TMOCKOIBKY Y MOJOJBIX MAalMEHTOB BO3MOXKHO
BBITIOJIHEHUE OCTEOCUHTE3a C NpueMJeMbIM pe3yasTatoM [18, 66]. HenaBHue
WCCJICIOBAHUS COOOIIAIOT, YTO IHIOMPOTE3NPOBAHHUE, KaK «JTyUIIUNA BBIOOPY SIBISICTCS
ciopabiM [9]. Wooten C. c¢ coaBt. [115] oOHapyXwid, 4TO SHIOMPOTE3UPOBAHUE
IJICYEBOTO CycTaBa MpPH TaKOMl TpaBME YCTYIAeT HSHAONPOTE3UPOBAHUIO MPH
TJICYEIIONAaTOYHOM OCTE0apTPO3eE.

[IpumeHneHrue OJOKMPYEMBbIX IIJIACTUH JIO CHUX TIOp SIBISAETCA  «30JI0THIM
CTaHJIapTOM» OCTEOCHUHTE3a MPOKCUMAJILHOIO OT/Eja IJIEYEBOM KOCTH. DTa METOJIUKA
JEMOHCTPUPYET YAOBIETBOPUTEIbHBIE (YHKIIMOHAIBHBIE PE3ylIbTaThl MPU Pa3HBIX
BUJIaX TepesoMoB [19]. OTKpBITYIO PEmo3uIuio U (PUKCAITUIO CIEAYET paccMaTpuBarh,

KaK OCHOBHOM H HGpBH‘IHBIfI METOH JICUYCHUA JFOOBIX [epeJIoMOB, B TOM YHUCIIC



OCKOJIBYATBIX NIEPEIIOMOBBIBUXOB ITPOKCUMAJIBHOTO OT/AEJIA IJIEYEBON KOCTH HE TOJIBKO Y
MaIMEeHTOB MOJIOIOT0, HO U CPEeAHEro Bo3pacta [57, 92].

Opnako, Owsley K.C. u Gorczyca J.T. ¢ coaBT. 1o pe3yibraraMm
PEHTTEHOJIOTUYECKOTO HMCCIEOBaHUs HaOMIoganu oclokHeHUsT B 36% ciydaes:
CMEILICHUS] BUHTOB B IOJOCTh CyCTaBa, BApyCHOE CMEIICHUE C OTKIOHEHHEM >10° u
npyrue. Puck pa3BUTHS 3THUX OCIIOKHEHHMH ObUI 3HAUUTENIBHO BBIIIE Yy MallMEHTOB
crapiie 60 ner (57% u 22%, p=0,0015) [83]. Kpome Toro, ¢ 1eapl0 HCKIIOUEHUS
BBIIICYKA3aHHBIX OCJIOKHEHUW, YMEHBUIEHUS MHTPAONEPALMOHHON KpPOBOIOTEPH,
YBEJIMYEHUS] CKOPOCTH BBITIOJIHEHUS ONEPALINY, A TAK)KE YIYUYIIEeHUs (PYHKIIMOHAIBHOTO
Y KOCMETHUYECKOT0 pe3yibTara, UCCIAeA0BATENN pa3padoTail MUHUMAJIbHO NHBA3UBHBIN
croco0 HAKOCTHOTO OCTEOCHMHTE3d, BBINOJHSAEMBIA IyTEM YCTAHOBKHU IUIACTUHBI C
MOMOIIIBIO AHTEPOJIATEPAIBHOTO J0CTYMa (NepeIHeNaTepaJbHOE PACHICINIEHUE TOPLUU
JEIbTOBUAHON MbIlIbl) [57]. HecMoTpst Ha 3TO 0 CHX MOP HET SICHOCTH B BOMPOCE
BbIOOpa TOM WM MHOW TEXHUKU HAKOCTHOTO OCTEOCHMHTE3a B PA3HBIX KIMHUYECKUX
cutyanusx. KpoMme TOro, Her €AMHOr0 MHEHHUs, HacyeT SBHOIO IPEHMYIIECTBA
JENbTONEKTOPAIbHOTO HAJ] MUHUMAJIBHO MHBA3WBHBIM JIOCTYIOM MPHU Pa3HBIX THIAX
IIEPEJIOMOB, KaK M HE MMEETCS YaCTHBIX ITOKa3aHWM K UX NpUMeHeHHro. HeepHas
OIICHKA CIIOKHOCTH TIE€pesioMa MPUBOIUT K HEBEPHOMY BBIOOPY OMEPATHUBHOTO JOCTYIIA,
YTO OIpenessieT TPYAHOCTH OMEPATUBHOTO JICUEHUS, NajbHEHIIeld peaOuiauTanuu, a
TaK)K€ IOBBIIIAECT PUCKU Pa3BUTUSA OCIIONKHEHUH. OTO SIBUJIOCH OCHOBOIIOJIATAOIIUM
(akTOpOM IIPH OIPEAEIECHNUN TEMBI PEACTABICHHOTO UCCIEA0BAHMUS.

Crenens pa3paGoTaHHOCTH MCCJICAOBAHUS

B Hacrosiiee Bpewms, Haubojiee IIMPOKO PacCMaTPUBAIOTCA TaKHE CIIOYKHO
BBISIBIISIEMBIE TIPOOJEMBI, KaK pa3BUTHE YNPYrux aedopMaiuii, a TakkKe MOJIOMKH
IUIACTUHBI M3-32 W3JIMUIHEW Neperpy3kd Ha H3Tane peadWInTauuyd WIM B paHHEM
nocyeornepauuoHHoM nepuozae. CoBpeMEHHbIE MPOrpaMMHBIE KOMILJIEKCHI MO3BOJISIOT
IpOaHAIU3UPOBATh JETAIbHO 3TU MPOOJEMBI, OJIHAKO, MCCIEIOBAaHUS OrPaHUYEHBI
MOJIETMPOBAHUEM HANPSKEHUH HA TUIACTUHY TOJIBKO Ha 3Talle MHTPAONEPALMOHHOIO
KOHTpOJII. PaHHMM W OTHANCHHBIA  IOCIEONECPALMOHHBIE  IIEPUOABI  MOTYT

ACMOHCTPHUPOBATL PA3HBIC BAPUAHTBI HAI'PY30K HA IIACTHUHY. CDpaI‘MGHTBI MOI'yT OBITh



IUIOTHO COINOCTAaBJIEHBl XUPYpProM, a MOTYT OBbITb (PUKCHUPOBAHBI «MOCTOBUIHO» C
JIMACTa30M, KaK HallpuMep MpU OCKOJIbUATOM XapaKTepe nepesioma MeTapu3apHOi 30HBI.

HayuHas n nmpakTuyeckas 3HaUUMOCTb M3JI0KEHHBIX BBIIIE HESICHBIX M CIIOPHBIX
BOMNPOCOB, KACAIOIIUXCSI BBIOOpAa XUPYPrUYECKOU TAKTUKU, U3yUYEHUsI OMOMEXaHUYECKUX
MPEANOCHUIOK K PA3BUTHIO OCIIOKHEHUN B PaHHEM U OTAAJIEHHOM MOCJIEONEePalMOHHBIX
nepuosax y MNpOoQWIbHBIX NAIMEHTOB, O0ECHEeUMId HEOOXOJUMOCTh IPOBEICHMUS
HaIIETo TUCCEPTAMOHHOIO UCCIEA0BAHMS, a TAKXKE €r0 3a/1a4M U LIETIb.

Heap wuccieqoBaHMs: YIydIICHHWE pE3YyIbTATOB JICYEHHUS NALHUEHTOB C
nepesioMaMy IPOKCUMAJIBHOTO OT/ENA IJIEYEBOM KOCTH.

3agavu ucciea0BaHUA:

1. OueHuTh pe3ynbraThl XUPYPruyeCKOro JICUCHHs! MALMEHTOB C MePeIOMaMHU
IIPOKCHUMAJIBHOIO OTJIENa IUIEYEBOM KOCTH, IIPOBEIEHHOIO C IIPUMEHEHHEM HAKOCTHOI'O
OCTEOCHHTE3a  IUJIJACTUHOM €  YIJIOBOM  CTaOWJIBHOCTBIO  MpPU  NOMOLIA
JENBTONEKTOPAILHOTO U MUHUMAJIBHO HHBA3UBHOI'O JIOCTYIIOB.

2. Ha ocHoBanuM (U3MKO-MareMaTHUYECKOI0 U  KOHEYHO-3JIEMEHTHOTO
aHaju3a MPU HAKOCTHOM OCTEOCHUHTE3€ NEPEIOMOB NMPOKCHUMAIBHOTO OTIENa IIEYEBOU
KOCTU B pPaHHEM H OTJAJICHHOM IIOCJICONIEPALlMOHHBIX IE€PUOJAX OIPENEIUTh
NPEANOCHUIKU K TOTEPE PEHO3UIUHU U MOJOMKE IJTACTUHBI.

3. Ha oOcCHOBaHMM KIMHHYECKOTO M 3KCIEPUMEHTAJIbHOIO HCCIEIOBAHUS
co3iath AUQPPepeHInPOBaHHbIN peadMIMTAMOHHBIN IPOTOKOJ MOCIEONEPAIUOHHOTO
BEJICHUS TTALIUEHTOB.

4. Co3gare anroput™M BbIOOpa MHUHUMAIbHO WHBAa3UBHOTO HAKOCTHOTO
OCTEOCHHTE3a IEPEIIOMOB IPOKCUMAJIBHOTO OT/AENA IUIEYEBOM KOCTU M OLEHUTH €ro
3¢ (HEKTUBHOCTD.

Hay4ynasi HOBU3HA HCCJIEIOBAHUSA:

1. Boigenensl 1 000CHOBaHBI TOKa3aHHs ISl NMPUMEHEHHS MHUHHMAJIBHO
MHBa3UBHOIO JIOCTyHa MPH HAKOCTHOM OCTEOCHHTE3E€ IEPEIOMOB MPOKCHMAIBHOIO
OTJIEJIa IIJIEYEBOU KOCTH.

2. BnepBrie  mpoBeaeHbl  pacueTbl  (PU3HKO-MAaTEMaTHUYECKOM  MOJETHU

HaIIPsPKCHUS IINIACTHHBI, @ TAKIKC KOHEUYHO-3JICMCHTHBIN aHaIu3 B MOICIIAX PAHHCTO H



OTJAJIEHHOTO TOCJICONEPAMOHHBIX TIEPUOIOB U Pa3HbIX CHoco0ax HaKOCTHOM
dbuKcanuu nepesoMoB MPOKCUMAIILHOTO OT/IEJIA IJIEYEBOM KOCTH.

3. BrepBbie BbISIBIEHO U O0OOCHOBAaHO, YTO paHHEE AKTUBHOE OTBEICHUE B
IIJICYEBOM CYCTABE SABIISIETCA IPEANOCHIIKON K IIOTEPE PEIO3ULIMU U TIOJIOMKE IUIACTUHBI
B IIOCIICONICPAlMOHHOM  IIEPUOAE, YTO  SBUJIOCH OCHOBOW JUII  CO3JAHUSA
T GepeHINPOBAHHOTO PEa0MIUTALIMOHHOTO ITPOTOKOJIA, BBIACISIONIETO KIMHUYECKUE
CUTyalluM IUIOTHOTO MEX(PParMEeHTapHOTO KOHTaKTa ¥ MOCTOBHUJIHOM (QUKcAIUU
nepenoma.

Teopernueckasi M NpakTHYECKasi 3HAYUMOCTb Pe3yJIbTATOB:

1. [lonmyyeHHBIE HamMu JaHHBIE O TPUMEHEHWH METOJAa HAKOCTHOIO
OCTEOCHHTE3a, B TOM YHKCJI€ MUHMMAJIbHO WHBA3WBHOTO CMOC00a, MpU Pa3HBIX THIAX
HEPETIOMOB MPOKCUMAIBHOIO OTJENa MJICYEBOM KOCTH MOTYT OBITh MCIOJIB30BaHbI ISl
YCOBEPILIEHCTBOBAHUS TPABMATOJIOIO-OPTONEANYECKON ITOMOIIIH.

2. Anroput™m BbIOOpa HAKOCTHOT'O OCTEOCHUHTE3a, B YACTHOCTH, MUHUMAJIbHO
WHBA3UBHOI'O, MOXET OBITh PEKOMEHIOBAaH K IIMPOKOMY MPUMEHEHHMIO MpPU JIEYCHUH
MAIMEHTOB C MEPEIIOMaMH POKCUMAIBHOTO OT/IENa IIIEY€BOU KOCTH.

3. KoHeuHo-3neMeHTHBIN  aHaMU3 U (U3MKO-MATEMaTHUYECKUE PacueThl
NO3BOJIJIM OOpaTUTh BHUMAHHWE Ha BaXHbIE ATalbl ONEPATUBHOIO JICUEHUS U
MIOCIICOTICPAIIMOHHON peadMINTAIlMU [Tl MCKIIIOYCHHsSI TMPEANOCHIJIOK K Pa3BUTHIO
OCJIOKHEHUI U HEYJIOBJIETBOPUTEIBHBIX PE3YJIbTATOB JICUEHUS.

MeTox0J10rMsl U METOAbI JUCCEPTALMOHHOI0 HCCICI0OBAHUSA

IIpoBeneH aHamW3 JIMTEPATypPHBIX JAHHBIX OINEPATUBHOIO JICYEHHS IIEPEIOMOB
IIPOKCUMAJIBHOTO OTZEJIa IUICYEBOM KOCTH METOJOM HAKOCTHOIO OCTEOCHUHTE3a, B
YAaCTHOCTH NPU IOMOIIM MHMHMMAJIbHO HMHBAa3MBHOIO JOCTyIla. B COOTBETCTBUH C
MOCTABJICHHOM 1I€JIbIO M 33aJlauaMu OblTM pa3paOoTaHbl STalbl UCCIAEAOBAHUS U IJIaH UX
npoBefeHuss. B ocHoBe  wucciemoBaHuWs  ObUT  KOMIUIGKCHBIM — MOAXOA K
YCOBEPIIEHCTBOBAHUIO M KIMHUYECKOMY NIPHUMEHEHUIO QJITOPpUTMAa MHHHUMAJIBHO
WHBA3MBHOI'O HAKOCTHOI'O OCTEOCUHTE3a NEPEIOMOB TPOKCUMAIIBHOTO OTAENA TIIIEYEBOU
KOCTH, a TaK)K€ TIIATEJIbHBIA U Pa3HOCTOPOHHHUM aHAJIN3 PUCKOB PA3BUTHUSA OCJIOKHEHAN

B paHHCM KU OTHAJICHHOM ITIOCJICOIICPAIIMOHHOM IICPHOIAAX. C OCJIbIO JOIIOJIHUTCIBHOIO



MOATBEPKICHUS TOJIYYEHHBIX PE3yJIbTaTOB MPUMEHSIICS METOJ KOHEYHO-3JIEMEHTHOTO
aHalIn3a W KOMIIBIOTEPHOTO MOJICJIUPOBAHUSA BHJAOB IMEPEJIOMOB M HAKOCTHOTO
OCTE€OCHUHTE3A.

Jlyist ctatucTUuecKor MpopadOTKU JaHHBIX MAIMEHTOB, MPOJICUYEHHBIX METOAAMHU
HAKOCTHOTO OCTEOCHMHTE3a, B YaCTHOCTH MPU MOMOIIM MHUHUMAJIBHO HWHBA3WBHOTO
JIOCTYyTIa, OBLI IPOBEJICH aHAIKM3 C TIOMOIIBI0 KomIuiekca nmporpamMm IBM SPSS Statistics
23.0.

IHonoxeHnusi, BBIHOCMMbIE HA 3AIATY

1. [IpuMeHeHne MUHHMMaIbHO WHBAa3MBHOIO HAKOCTHOTO OCTEOCHHTE3a MpH
nepesioMax npokcuMmanbHoro oraena redeBod koctu Neer II m Neer III mosBomnsier
CHU3UTh BEPOSTHOCTH PAa3BUTUS BAPYCHOTO CMEIICHUS W aBaCKYJISPHOTO HEKPO3a
TOJIOBKH IJIEYEBON KOCTH.

2. DU3UKO-MATEMaTHYECKU W KOHEYHO-3JIEMEHTHBIM aHAJIN3 HAKOCTHOTO
OCTEOCHHTE3a TO3BOJISIIOT OMpPEACNUTh clladble MecTa IJIACTUHBI U CMOJICIUPOBAThH
YCJIOBUSI, MUHUMHU3UPYIOIINE U/WIIA UCKITIOYAIOIIME BEICOKYIO HATPY3KY Ha 3TH 30HBI.

3. [IpuMeHeHUEe JOMOJHUTENBHBIX OMOPHBIX BHUHTOB U  MOHOJUTHAS
KOHCTPYKIIUSI CEPEIUHBI IJIACTUHBI HE CHIIKAIOT HANpsHKEHHWE HAa MeTauio(ukcaTop u
HE YCUJIMBAIOT CTENEHb (huKcanuu GparMeHTOB OCKOIBYATOIO Mepesioma MeTaduzapHOM

30HBI IIPOKCUMAJIBHOTO OTJCJIa MJICYEBOM KOCTH.

CreneHb 10CTOBEPHOCTH Pe3y/JIbTATOB UCCJIETOBAHMUS

[loamMHHOCTE  PE3yJAbTaTOB IMPOBEACHHOIO HCCIEAOBAHUS OTpa)XaeTcs B
HEOOXOMMOM O0BEME CTATHCTHYECKOTO MaTepuana, MHOTO(GAKTOPHOTO aHaIHu3a
KJIMHUKO-(YHKIITMOHAJILHOM M  PEHTIEHOJOTUYECKOM 0a3 MalMeHTOB, a TaKke
MpOBEeNCHUH  (PU3WKO-MAaTEeMaTHYECKOTO W KOHEYHO-DJIEMCHTHOTO  aHaJW3a,
3aJICHCTBOBAHHOTO B JBYX B3aMMOCBS3aHHBIX pas3zeiiax padOThl: KIMHHYECKOM |
AKCIIEPUMEHTATHHOM.

AnpoOauus pe3yJbTaToB PadoThI

OCHOBHBIE TMOJOKEHUS TUCCEPTAIMOHHON PabOThI JOJOKEHBI U OOCYXKJIEHbI Ha

IV MexayHapomHoM  KoHrpecce «MenunuHCKas  peaOWiauTanus:  HaydHbBIE
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UCCleloBaHud M KiInHM4Yeckas mnpaktukay — Caskr-IletepOypr, 2025 r., ma XIII
MexpernoHalbHON ~ Hay4dHO-TIpaKTH4YeCKoW KoHpepeHmu: «DyHIaMEHTAIBHBIE W
KJINHUYECKHUE aCIEKThl COBPEMEHHOM TPAaBMAarTOJIOTHUH, OPTONEINA U BOEHHO-IIOJIEBOU
xupyprum» — ExarepunOypr, 2025 1., Ha 1X MexnynapogHom Konrpecce ACTAOP
(Te3ucnl) — MockBa, 2025 1., Ha Bcepoccuiickoit koHpepeHnn MOoNOAbIX YYEeHBIX
«Bpenenosckue urpsi» — Cankt-IlerepOypr, 2025 r., Ha Beepoccuiickoil koHbepeHIun
«Pealbunuranyst 1 KOHCEPBATUBHOE JICUEHUE MALIMEHTOB C TPaBMaMH U 3a00JI€BaHUSIMU
OTIOpHO-ABHUTaTeNbHOM cucteMbly — CankT-IlerepOypr, 2025 1.

Buenpenne pe3yabTaToB padoThl

Pe3ynbraThl qUCCEPTALMOHHOIO HUCCIEIOBAaHUS BHEIPEHBI B MPAKTUKY PaOOTHI
tpaBmaronornyeckux oraeneHnii I bY3 I'Kb Nel um. H.U. [Iuporosa I3M, I'bY3 I'Kb
uMm. B.IL. JlemuxoBa JI3M, a Takke HCHONB3YIOTCA Ha Kadeape TpaBMaTOJOTHUH,
OpPTOIIEAMN W BOCHHO-TIOJNIEBOM XUpyprum uHcTuTyTa xupyprun ®I'AOY BO PHUMY
uM. H.U. Tluporosa Munzapasa Poccuu (ITuporoBckuit YHuBepcHUTET) npu 00y4EeHUU
KJIIMHUYECKUX OpAUHATOPOB, ACHUPAHTOB, TPAaBMATOJIOIOB-OPTOIENOB, MPOXOAAIINX
YCOBEPILIEHCTBOBAHUE MO MPOrpaMMaM JTOTOJHUTEIBHOTO 00pa30BaAHMSL.

JIMYHBIN BKJIAJl aBTOPA

ABTOpY NpHUHAIJIEKUT BeAyllash pPojb B BbIOOpPE HANPABICHUS MCCIEAOBAHMS,
OTIpeICTICHUN TEeNU W 3a7ad. ABTOpP CaMOCTOSTENBHO MPOBEN aHaIu3 MPOQHILHON
HAy4HO-HMCCIIEI0BAaTENbCKON JIUTepaTyphl. [Ipy BBINOIHEHUH 3TAnoB pabOThl TPOBOANII
THIATEJbHBIA OTOOp MAlMEHTOB, MEPBUYHBIE U KOHTPOJBHBIE OCMOTPBI Ha BCEX CPOKAX
UCCIIE0OBaHUsA. BBINOMHAT CaMOCTOSTENIBHO M ACCUCTUPOBAJ HA  OIEPATUBHBIX
BMEIIATENbCTBAX. ABTOp NpPUHHUMAT ydacTue B  (OPMUPOBAHUM  KOHUEHIIUMA
OMOMEXaHWYECKUX M (PU3UKO-MATEMaTU4YEeCKUX pacyeToB. MM Takke ObUT HamucaH
TEKCT JUCCEpTaluu U CHOPMYIUPOBAHBl OCHOBOIIOJATAIOIINE BBIBOABI, 1O KOTOPHIM
ObUIM JaHbl MPAKTUYECKHE PEKOMEHAAIMU MO UTOTY MPOBEACHUS AUCCEPTALIMOHHOIO
UCCIIEIOBAHUS.

yonukanumn

ITo pe3ynpraTaM AMCCEPTALIMOHHOTO HUCCIEAOBAHUSA OMYOJMKOBAHO 7 HAyYHBIX

pa60T, B TOM 4YMCIIE 5 Hay4YHBIX cTated B KypHallaX, BKJIIIOYCHHBIX B HCpG‘-IGHB
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peueH3upyemMbix HayuHbiX wm3gaHuii  BAK/PY/IH, B KOTOphIX [ODKHBI OBITH
OnyOJIMKOBAaHbI HAyYHbIC PE3YJIbTAThl JUCCEpPTAlMi HAa COMCKAaHUE YYEHOM CTENEHU
kaHaunata Hayk; 1 crtatest B MBIl Scopus; 1 Te3nuc B cOOpHHKaX MaTepHalioB
MEXYHAPOJIHBIX U BCEPOCCUNUCKUX HAYYHBIX KOH(GEPEHITUH.

O0beM auccepTAIMOHHOTO UCCIIEI0BAHUS

Huccepranus uznoxeHa Ha 134 cTpaHMIax TEKCTa, BKIIIOUAIOIIETO BBEICHHUE,
raBy 0030pa JUTEPATyphl, INIaBbl COOCTBEHHBIX MCCIICIOBAaHUM, 3aKIIIOUEHUE, BBIBOIBI,
MPAKTUYECKUE PEKOMEHJAIMUA M CIHUCOK HMCIOJIb30BAHHOM JIMTEPATYPHI, COACPKAIIUN
118 UCTOYHUKOB, U3 KOTOPHIX 29 oTedecTBEHHBIX U 89 3apyOexHbIX aBTOpOB. B pabote

46 pucyHKOB U 16 Tabmuil.
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IJTABA 1. OB30P JIMTEPATYPHBI
NPEJNOCBLIKU K PA3BUTHUIO OCJOXKHEHUM MOCJE HAKOCTHOI'O
OCTEOCHUHTE3A NPOKCUMAJIBHOI'O OTJEJIA IIVIEYEBOI KOCTHU

1.1 HopmaJibHasl M IATOJIOTHYECKAs1 AHATOMUS M OMOMEXaHUKA IuIe4ya

Y NAMEHTOB C M€peJITOMaMiU IMMPOKCUMAJIBHOI'0 OTAEJIAa nJjie4eBoil KOCTH

[1neyeBoy cycTaB ABISETCA IIAPOBUIAHBIM, UMEET IMUPOKAM JUAIIa30H JBUKCHHUMN
U fABIsAETCS HauOoJjiee TMOJBUKHBIM CYCTaBOM. AHAaTrOMHUYecKas KOHQUIypaius
IJICYEBOTO CyCTaBa, BO MHOTOM HAIlOMUHAET «MS4 JJid rojbda Ha TPOWHUKE»:
CyCTaBHas TIOBEPXHOCTh TOJIOBKM IIJICYEBOM KOCTH B UEThIpe pasza Oosblie, Yem
reHonianpHas BraauHa. CycraBHas MOBEPXHOCTH TOJIOBKH IICYEBOM KOCTH 3aHUMAET
okoio 160° cdepsl, TPUOTU3UTENBHBIN pagnyCc KOTOpOH okomo 25 mMM. B cpemnem
meeyHo-aradu3apHbelii yro coctaBisger 135°, a MEHTp poOTalMy TOJIOBKH CMEIIEH
MeUaNbHO HA 6 MM M K3aau Ha 3 MM OT MpPOJOJIbHOM ocu auadusza, TEM CaMbIM
3aHMMas TIOJOKeHHEe peTpoBepcuu B 19-22° [33]. B cpeaHem momepeyHblid pasMep
MPOKCUMAJILHOTO AMr(du3a mpaBoil miedeBoil koctu paBeH 57-81 mm, neBoit — 60-82 mm
[29].

bnaromapss TakoMy BHEIIHEMY BHJIY, IUICYEBOW CYCTaB HUMEET OOJBIIYIO
HNOJBUKHOCTb, HO KEPTBYET MPU ITOM CTAOMIBHOCTBIO. 10 3TOM nMprUYMHE OH SBISIETCS
OJTHUM M3 HamOoJiee MPeapacloIOKEHHbIX K BRIBUXAM U CIOKHBIM NOBPEXICHUAM. Bo
MHOI'OM OCHOBY KOHIPY3HTHOCTH, CWIbl W IOJBHKHOCTM B IUIEYEBOM CYyCTaBe
COCTAaBJISIET BpalllaTEIbHAasl MAHKETA IUIEYa, COCTOAIIAs U3 CYXOKWIMM YETHIPEX MBIIILL
IIOJJIONIATOYHAsA, HANOCTHAs, MOAOCTHAsA W Manas Kpymiasd. llepsas mpuxperusercs K
MajioMy OYropky, ocTajlbHble — K OosbioMy Oyropky. Bech npenctaBieHHBIH
CYXOKHJIbHO-MBIIIIEYHBIA KOMITJIEKC HE TOJIKO 0OecrieunBaeT 00beM IBIKEHUI B TIIICUE,
HO U ONpEJeAeT CTaOMIN3ALNI0 U LIEHTPAIMIO TOJIOBKU IJICUEBOM KOCTU B IICHOUJE.
IloBepx HMX pacnojaraercs WIMPOKas, COCToA@as U3 TPEX IOPLHUN, NEJIBTOBUIHALA

MBIIIIA, KOTOpas MPUKPEIUISETCS K JeIbTOBUIHOM OYIpUCTOCTH IJIEUYEBOM KOCTH.
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KpoBocHabxeHue ocylecTBIseTCsl HOCPEACTBOM HAAJIONATOYHON apTepUH, IEpEeIHEN U
3aJlHE apTepuid, OrumOaromMX IJICYEBYI0O KOCTh, a TaKXe TPyI0aKpOMHAIBHOW U
IIOJJIONIATOYHOM  aprepui. HenmaBHue wuccnegoBaHus TNOKa3ald, 4YTO OCHOBHOE
KPOBOCHa0)K€HUE MPOKCUMAJILHOTO OT/Eja IJIEUYEBOM KOCTH OCYIIECTBISIETCS 3a CUET
3amHel  ormbaromert  aprepum  1wieda  [70]. OcratouyHoe  KpPOBOCHaAOKEHHE
OCYLIECTBIIAETCA 3a CUET IepeaHeil orubaronieil IieyeByr0 KOCThb apTepHUH, KOTOpas
SBIIICTCSI BETBBIO MOJMBINIEYHOM apTtepuu. [[yrooOpa3Has apTepus, BETBb IEpenHen
orubaromeld  TUICYEBYI0  KOCTh  apTepuu, OOECIeYMBacT OCHOBHYIO  YacTh
KpoBOCHaO)eHust Oousbiioro Oyropka. Kpome Toro, KpoBOCHaOX€HHE YacCTHUYHO
OCYIIECTBIISIETCA 3a CUET KPOBEHOCHBIX COCYJOB BpallaTelbHONM MaHXKEThl IUIeva.
WunepBanus  00macTH  CycTaBa  OCYIIECTBISIETCS  BETBSAMU  IMOJAMBIIICYHOTO,
HAJUIONATOYHOIO Y MOJIIONIaTOYHOTO HEPBOB.

B nacrosimiee Bpemst A1 MPaKTUKYIOUIMX Bpadeil Hambosee akTyalbHBIM CTajio
U3yY€HUE OCHOB NATOJIOTMYECKOM aHATOMUU U OMOMEXAHHUKH IJICUEBOTO CYCTaBa MOCIe
MOBPEXKJICHUNW. DTH 3HAHUA MO3BOJISIOT YCIICITHEE BHIOMPATh METOJ JICUCHHS, a TaKKe
MIPOTHO3UPOBATh €r0 MociaeaAcTBUsA. OTHOW W3 OCHOB MATOJIOTHYECKOW OMOMEXaHWKHU
IJI€4a y MAIMEHTOB C MEPEIIOMaMH MTPOKCUMAIIBHOTO OT/EIIA MJICYEBOM KOCTH ABIISIETCSA
NOCTTPABMATHYECKOE PACXOKJEHUE KOCTHBIX (PParMEHTOB OTHOCHUTEIBHO BEKTOPOB
TATH KOMIIOHEHTOB BpallaTeIbHOW MaHXeThl tieda. Yapas3 PokByn oTMedan B CBOMX
paboTax, 4TO BOCCTAaHOBJICHHE IMPABWIBHBIX B3aUMOOTHOIIECHUN OYyTrOpKOB ILJICYEBOU
KOCTH U POTATOPHOM MAaHXEThI SIBJSETCS OCHOBHBIM IUIsl BOCCTAHOBJEHUS (YHKIUU
rieyeBoro cycrana [91].

[Ipu mnepenomax NPOKCUMAILHOTO OTJENa IIJICUeBOM KOCTH OHMOMEXaHUKa
BO3JICHCTBUS POTATOPHOM MAaHMKEThl OCYIIECTBIISIETCS NyTeM €€ TITd B CTOPOHY
TPYIHON KJIETKH, a JCIbTOBUIHOW MBIIIIBI — 3a MPOKCUMAIbHBIA OTHEN nuadusa
JatepallbHO U KBepxy. TemM  cambIM,  oOecmeyMBaeTcsi  KJIACCHYECKUI
NByX(dparMeHTapHBIN TEPesioM XUPYpruvyecko meWku Ttuieda. M3onmpoBaHHas Tsra
HAJOCTHOW M MOJOCTHOM MBILII Yallle TPUBOJUT K OTPBIBHOMY IEPEIOMY OOJBIIOrO
Oyropka muiedeBod kKoctu [87]. B ciydae MHOroparMeHTapHBIX IEPEIOMOB

Ha6JHOI[aCTC}I Oonee clIoKHasE OMOMEXaHWYeCKast OCIIb COOBITHI: TSATa KOMIIOHEHTOB
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BpalaTeIbHONM MaHXXEThl CMENIAaeT OTJIOMKH B 3aJ[HEBEPXHEM U MEAHAIBHOM
HaIPaBJIICHUSIX, YTO B UTOTE NMPUBOAWT K HaMOOJIEe pacHpOCTPaHCHHOW IHCIOKAITUU
0071100 OyTOpKa B cCy0akpoMuaabHOE MpocTpaHcTBo [12, 17].

N3yyenneM OHMOMEXaHUKH TMOBPEXKIACHUM MPOKCUMAIBHOTO OT/AeNa IICYEBOM
kocT 3aHuManuch Boileau P.C. coaBt. [65]. KomnexktuBoM aBTOpoM Oblia BHEIPEHA B
MPAKTUYECKOE MPUMEHEHHE KiaccuUKaIs TMepeioMOB IIEHKH IJIeYeBOM KOCTH,

pasneneHHbIX Ha Tpu Kareropuu: tun A, B u C (Ttabmuua 1.1).

Tabnuma 1.1 — Knaccuduxarus nepeioMoB melku riedeBoit koctu 1o Boileau P.

Tun Cvmemenne quagusa ITos10:xeHME TOJIOBKH

IJIe4eBoii KOCTH

A YacTrnyHOE METHAIBHOE CMELICHHUE Bansrycnoe

B [TosnHOCTBIO MEIMATBHOE UIIN BEHTPAJILHOE HeiitpansHoe

C YacTu4HO naTepanbHOE Bapycnoe
COaBT. [65]

B ciayuae TMna A mpouMCXOAWIIO YaCTUYHOE MEIUaIbHOE CMEIlIeHHe auadusa ¢
BaJbI'YCHBIM HM3THOOM TOJIOBKM IUICYEBOM KOCTH (MPUBOMASIIME MBIIIIBI IIJIeUa,
MPEUMYIIECTBEHHO OOJbINas TpylHas W I[IUpOYAMIIas MBIIIIBI CIHUHBI, CMEHIAIOT
muadu3 MeAUalbHO, YTO TMPUBOJAUT K HAKIOHY TOJIOBKM TIUIEYEBOM KOCTH B
MPOTUBOTMOJIOKHYIO CTOPOHY).

B cnydae Ttuma B mpoucXoAuT MONHOE MEIUaIbHOE U BEHTPAJIHLHOE CMEIICHHE
nuaduza 6e3 HaKJIOHA TOJIOBKH MJIEYEBOM KOCTH.

B ciygae tuma C MOXXKHO BBISIBUTH JlaTepajbHOE CMeleHre quadu3a ¢ BapyCHBIM
U3TMOOM TOJIOBKH TUIEYEBOM KOCTH (MBIIIIBI, OTBOMASIINE IJIEYO, aKpOMHUAIbHAsI YacTh
JEIBTOBUAHON M JABYTIIABOM MBIIII] IJIeYa, cCMenlaroT aAuadu3 jJaTepaibHo, a HaJOCTHAs

MBIIIIIIA TSHET TOJIOBKY MPH JaJIbHEHIIIEM B BApyCHOM HakJioHe) [41].
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C apyro#t cTOpOHBI, U3y4eHUE (PUZUOJIOTHU IMEepeoMa MPOKCUMAIIBHOTO OT/elNa
MJICYEBON KOCTH JIEMOHCTPHUPYET BAXKHOCTH BIIUSIHUSL MOCTTPABMATHUYECKON reMaTOMBI
mieda [77]. T'emarombl mpu mepesioMax ITPOKCUMAIBHOTO OTJAeNa IUIEUYEBOM KOCTU
BO3HUKAIOT U3 MEAUAIBHBIX BHYTPUKOCTHBIX apTEPU U MOTYT IPUBECTH K MOJABBIBUXY
IJie4ya CHU3Y M3—3a CKOIUIeHHUs B 1ieueBoM cyctaBe [70]. Teopus 3akimroyaeTcs B TOM,
YTO MEPBUYHO MPOUCXOTUT CMEIIeHUE (ParMEeHTOB M3-3a YBEJIMUMBAIOIICHCS TeMaTOMBbI
B olOiactu mepenoma, a B JajbHEWIeM €€ TMOCTENEHHBIM PErpecc CrIocoOCTBYET
(4acTUYHO) BOCCTAaHOBJICHUIO yIJIa HaKJIOHA rOJIOBKU [71].

KpoMe Toro, mnarojornueckas aHaTOMUsI IIEpeIoMa M €ro OCIJIOXKHEHUS
KOPPETUPYIOT HE TOJBKO C XapaKTepoM IEepesioMa, HO U BO3PACTOM IMAI[UEHTa, a TaKXKe
TaKUMU (haKTOpamMu, KaK caxapHbIi quadeT, KypeHne, )KEHCKUH Mo U ocTeonopo3. OHu
MOTYT OBITh TIPEIMKTOpPAMH PHUCKa aBacKyssipHOro Hekposza (ABH) romoBku mieueBoit
KOCTH U Hecpamenus [40, 35, 80].

BHemiHue Harpy3ku, NOpHUKIAAbIBAEMbIE K KOCTSIM, B TEPBYKD OYEpPENb
00yCIIOBJIEHBI CHJIAMH CYCTAaBOB M MBIIII. brHoMexaHuka NMEepUapTUKYISAPHBIX TKaHEH
IJIEYEBOTO CYCTaBa, & UMEHHO BEKTOPBI TATU JEIBTOBUIHOM, HAJOCTHOMW, MOAOCTHOM,
IIOUIONIATOYHOM, MaJiOM KPYyIJION, MIMPOYAWIIE U APYTHX MBIIIL TAKXKE BIUSIOT Ha
nepemMelienne (pparmentoB [43]. BekTopwl cui, omnpeaenseMble MpU COKPAIICHUU
MBI TIEYEBOTO TMosica Npu OTBeAcHHH OKoJo 60-90 rpamycoB, ykKa3blBarOT Ha
npeoOiajiaHie BapyCHOTO CMEIIEHUS TOJOBKU IUIEYEBOM KOCTH OTHOCHTEIIBHO
MPOKCUMAJILHOTO OTAeNa nuadusza [72].

Haubonee wu3BecTHOU sBisieTcss kiaccudukamus mnepenoMoB 1o Neer [44]

(pucynoxk 1.1).
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Pucynok 1.1 — Knaccudukanus nepesoMoB IpOKCUMAIBHOIO OT/AENA IJIe4a 10
Neer: | - anaromuueckas mieiika, Il - xupypruueckas meiika, I11 - 6onbioii 6yropok, IV

- MaJblii OyropoK, V - MepEIOMOBBIBUX: TIEPEAHNUN, 3aTHHIA

YacTto ros0OBKa IUIEYEBOM KOCTH IIpW TpaBMax BBUIY JOHWCIOKAllMU WU
MHOTo()parMEHTapHOTO XapakTepa IepesioMa TepseT 3JIEMEHTbl KPOBOCHAOXKEHHUS U
xpsam@a. M3-3a 3TOro BO3HUKAKOT HEKPO3bl M BHYTPUCYCTABHOM KOJUIAIIC, YTO

CBOMCTBEHHO 17151 3-X U 4-X (pparMeHTapHBIX niepenoMoB 6osee yem B 30% cimydaes [87].
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Eme omaum (axTopom, BIMSIONIMM Ha BAaCKYJISPHU3ALMIO TOJOBKH IIJICUEBOM KOCTH
MIOCJIE TIepPENIoMa, SIBISICTCS OCTAFOIIHMICS TUacTa3 MEXIy OTIIOMKaMU TOcie (PUKcAITuu
[48]. TlpemukTopsl M CIOCOOBI MPOGHUIAKTUKH ACCITUYECKOTO HEKpOo3a JI0 CHX IOp
ciayxar oObekToM Jguckyccuid u  cmopoB. Hertel R. ¢ coaBT. BbIsIBUIH
PEHTTEHOJIOTUYECKUE KPUTEPUM HIIEMUU: JJIMHA JOPCOMEIUaibHOW MeTadu3apHOi
HKCTEH3UU CETMEHTA TOJIOBKH, ILIEJIOCTHOCTh MEAMANBHON NYrM M THUN IEpesiomMa Mo
ounapHoit knaccudukanuu «Lego» [69]. Beigenstor 12 TUMOB MPOXOXKACHUS JTUHUU
nepejaoMa, M, COOTBETCTBEHHO, YE€M BBIIIE YMCIIO, TeM OOJBIIMNA PUCK HapyUICHUS
nepdysun [58]. OcoOyro BaXXHOCTh MMEET MeauajiabHas Jyra IUIEYEBOH KOCTH H
MeJuaabHasi KOJIOHHA, KOTOPhIE OMNPECISIOT HE TOJBKO BaCKYJISIPU3alMI0, HO H
POTAIMOHHYIO U YTIJIOBYIO cTabmiIbHOCTH [4, 42]. JIpyrum npeaukTopom passutus ABH
HEKOTOpBIE MCCIEN0BATENM CUUTAIOT IMOBPEKICHHUE JATEPAIbHON BOCXOMSIIEH BETBH
NepeHe Ormbarome IUIEYeBYI0 KOCTh apTepuu, KOTopas ocymecTBiaseT 35.7%
KpOBOCHAOXXEHHUs TOJNIOBKM T1uiedeBoil kocTu [73]. Tlockonbky 3aaHssi orubarorias
TOJIOBKY IJIEYEBOM KOCTH apTEpHUsi MOKET MOBPEKAATHCS MPU IMEepeIoMax, MPOUCXOAUT
notepst 64.3% kpoBocHaOxkenus, u, mo MHeHmio Hettrich C.M. ¢ coast. (2010),
OCTaBIlIEECs MHTAHUE OCTAETCS 3a JarepajdbHOM Bocxomsamend BeTBbio [70]. OHa
MIPOXOAUT B HEOOJBIIIOM OTBEPCTHUH B BEPXHEW YaCTH MEKOYropkoBod Oopo3mbl. Tem
CaMbIM, MAaHUMYJISITUN B 001aCTH TIEpeIHEIaTepaIbHOTO Kpasi TOJIOBKH IICYEBOM KOCTH,
HallpuMep, YCTAHOBKA IUIACTUHBI IMPU OCTEOCUHTE3€, a TAaKKE€ MAaHUIYISALUU HaJ
CYXOXKWJIMEM JITMHHOW TOJIOBKH OHIIeTiCa MOTYT MPUBOAUTH K €€ MOBPEXKACHUIO, O UEM
coobmanu Sergent A. u Keough N. ¢ coast. B 2019 roxy [74, 100].

[ToTepst MmeauanbHONW KOPTUKAIBLHOM Omopbl, onucanHas Gardner M. J. ¢ coaBT.
(2007), sBISIETCSl KJIIOUEBBIM OCJIO)KHEHUEM, OMUCAHHBIM B TMOCJIECIHEE JIECATUIICTUE
[60]. MenuanpHasi KOJOHHA MOCTOSHHO IO/ HAarpy3KOi BHE 3aBUCHMOCTH OT BEKTOpa
CUJIBI: aKCUajbHasl Harpy3ka, TOPU3OHTAJIbHBIA CHABUT WJIM KPYTAIIUA MOMEHT.
Oxka3anoch, YTO UMEKOTCS PETMOHAIBHBIE Pa3Inuusg B PACHPEICICHUU KOPTHUKAJIbHOU
KOCTH B MEIUAJbHON KOJIOHHE. V3MEHEHHs TOBEPXHOCTHM KOPTUKAIBHOW KOCTH
JIEMOHCTPUPYIOT 3HAYUTEIbHBIE BO3PACTHBIE U FeHJepHbIe pazinuus. CaMas TOJICTasl U

IJIOTHAsI KOCTh ObLIa O6H&pY)K€Ha B HpOKCHMaHBHOﬁ qacTHu MCIIHEIJIBHOP'I KOJIOHHEI Y
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ucnbiTyeMbiX B Bo3pacte 20-40 jset. Ilocie 40 neT oTMeuanoch CHH)KEHUE TJIOTHOCTH
[114]. CnenoBarenbHO, YeM CTaplie MAlUEHT, TEM BBIIIE PUCKU MOTEPU MeAUATbHOMN
OTIOpPBI C U3MEHEHUEM MEMaIbHONW KOPTUKAIBLHOM AYTH, YTO MPUBOAUT K MOBBIIICHUIO
puckoB ABH. He Tonbko HapyIlleHHE BacKyJSIpU3allud, pa3pbiB BpallaTeIbHOU
MaH>XEThl IJieda W BapycC-KOJIJIANC BO3MOXKHBI, KakK pe3yiabTaT TpaBMbl. BaibrycHoe
MOJIOKEHUE TOJIOBKM C MEIHAIbHBIM CIBUTOM Juadu3a IUJIEYEBOH KOCTH IIOCIIe
nepesoMa MOXKET MPUBOJUTH K TMOBPEXKJICHUIO Nepudepudeckunx HepBoB. OO0 3TOM B
cBoel pabore ykasbiBan Visser C.P.J. ¢ coaBT.: puCK MOBPEXICHUS CPETUHHOTO HEPBA B
YEeThIpE pa3a BBIIIE y MNAlMEHTOB CO CMEIICHHBIMM MEpPEIoMaMU MPOKCUMAIbHOIO
otnena tuiedeBort koctu (Neer II, III m IV) mo cpaBHEeHHI0O ¢ HECMEIIEHHBIMU
nepeinomamu (Neer I) [49, 112].

HccnenoBanusi HOpManbHON 1 MATOJOTHUUECKOM aHATOMHUHM M OMOMEXaHUKH Tijieda
y TAlIMEHTOB C TMEpeIoMaMu MPOKCUMAJIBHOTO OT/Eela IJICYEBOM KOCTH SBIISIFOTCA
aKTyaJIbHBIMH HE TOJIBKO C MPAKTUYECKOM TOUKH 3PEHUS, HO M BBUJY 3Pbl Pa3BUTHS
BBICOKHMX TexHojorul. Temepb, Bce dallle MNPUMEHSIETCS KOMIBIOTEPHBIM aHAIN3
OMOMEXaHUYECKUX MPEANOChUIOK HEYJOBJICTBOPUTEIIBHBIX PE3Y/IbTATOB JICUCHUSI.
KanaBepHble 1 aHATOMUYECKHUE MCCIICAOBAHUS BBIXOAAT Ha BTOPOM IJIaH, MOCKOJIBKY HE
MO3BOJISIOT B IOJDKHOW MEpE U3YYUTh TOHKOCTHU MPOLIECCOB, MPOUCXOASIINX B CyCTaBaXx,
B YaCTHOCTH B ClIy4asix TpaBmaTusMa. TakuMm oOpa3om, UCCIeAOBaHUE MATOJIOTUYECKOM
OMOMEXaHUKH CO CTOPOHBI MEXaHM3Ma TpPaBMbI, BHJIa OIEPATHBHOTO JICUCHHS U
peadMIMTAITMOHHOTO TIEPHOa SIBISICTCS OJHUM M3 OCHOBHBIX BEKTOPOB pPa3BUTHS B
TPaBMaToOJIOTUH M OPTOIEIWHM B HacTosmee BpeMs. [lpu u3ydeHHM OHMOMEXaHUKH
Harpy30K Ha 00JacTh TEpeioMa B YCIOBHUAX OCTCOCHMHTE3a MPOKCHUMAIBHOTO OT/ACIa
IJICUEBON KOCTH HAOMIOMAIOTCs 00Jiee CI0KHBIC B3aUMOICHCTBUS, KOTOPBIE BO MHOTOM
HE IO3BOJISIIOT MPOBOJUTH OILICHKY MAaKPOCKOMHYECKH W TPeOyIOT JIOMOJHUTEIBHBIX
METOJIOB WCCIICIOBaHUN W Bu3yanm3arui. K ToMy ke, kak ObUIO yKa3aHO paHee,
Harpy3Ku, IPUKJIaIbIBaeMble K METAJIOKOHCTPYKIUAM (DUKCAIUHU TIEPEIOMOB In Vivo,
SIBJISTFOTCS] UKJIMYECKUMHU U TIEPEMEHHBIMU TI0 CBoel mpupone. O0cyxkaenue Gpusnko-
MaTEeMaTHYeCKUX CBOWCTB HWMIUIAHTOB H WX (UKCAIMA ITOKa3bIBa€T TPYIHO

MOICIINPYCMBIC Ha KaZaBCPHBIX MAaTCpHAJIaX CUTyallud U UCXObI.
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1.2 ®u3nko-MaTeMaTH4YeCKHUIl pacyeT MPHU 0CTEOCHHTeE3e

INPOKCUMAJBHOI'0O 0T/1€J1a IJIe4eBOM KOCTH

Q@ukcanusi MPOKCUMAIbHOTO OTHENA IIEYEBOM KOCTU MMIUIAHTOM — CIIOKHAs U
MHOTO(AKTOpHAsT MpoOjieMa, MPU STOM OCHOBHBIMHU (DaKTOpaMH PHCKA SBIISIOTCS
BO3pACT, MUHEpaJIbHAsA IUIOTHOCTh KOCTHOW TKaHW, CJIOKHOCTH MEPEIOMa U KauyeCTBO
peno3unuu [16, 19, 45].

Eme omuHo#i mpoOieMoi mis OmpeneieHHs CTpaTerud (UKCAIUHA SBIISACTCS
KpailHE HEOJHOPOJHOE paCHpEIEICHHE KOCTHOM TKaHU B TOJIOBKE IJIEYEBOW KOCTH [6,
67, 96]. Ilpu ocrteonopo3e ¢ukcanus nepesoMa MPOKCUMAIBLHOIO OT/eia IJICYEBON
KOCTH MOYKET MPUBECTHU K 3aMEJIJICHHON KOHCOJIMIAINKU U K HENPABUILHOMY CPaIICHUIO
WM HECPAlICHUI0, YTO MOXKET CTaTh MPUYMHON BBIPHIBAHUS BHUHTA WIH €0
neppopanuun B mojocTh cyctaBa [106]. Tingart M.J. ¢ coaBr. [108] omenumu
nepeIHe3aHue PeHTTEHOTpaMMbl MPOKCUMAJILHOTO OTJiela TUIEYEBOM KOCTH, YTOOBI
MIPOBECTH U3MEPEHUS TOJIIIMHBI KOPTUKAIBHOTO ciosi. McciemoBaTenu CpaBHWIN UX C
OpSIMBIMA ~ AHATOMUYECKUMHM  M3MEPEHUSIMU  TOJIIUHBI  KOPTUKAJIBHOTO CJOSI H
MUHEPAJIbHOW TUIOTHOCTHM KOCTHOM TKaHU TMPU CKAHUPOBAHMM C TOMOUIBIO
JBYXOHEPTETUICCKON  PEHTICHOBCKOM  abcopOmmoMeTrpun. PeHTreHorpadudeckue
U3MEPEHUSI MPOBOAWINCH HA JBYX YPOBHSX: MEPBBIM YPOBEHb HAXOAWICS B Iuaduse
IJICYEBOM KOCTH, T/I€ DJHAOCTAJbHbIE TPAHUIBI MEIUAIBHOW U JaTepalibHOM
KOPTHUKAJIBHBIX CIO€B MapaJIEIbHbI, BTOPOW YPOBEHb Haxoawicsa Ha 20 MM AUCTaJbHEE
nepBoro ypoBHs. WX pesynpTarhl MOKa3aid, 4TO oOpaslbl ¢ KOMOMHHPOBAHHOMN
TOJIIIUHON KOPTUKAJIBHOTO CJIOSi MeHee 4 MM HMENU 3HAYUTENIbHO O0Jiee HUBKYIO
MUHEpPAIbHYIO IUIOTHOCTh, 4YeM oO0pa3ibl ¢ KOMOWHHPOBAHHOW  TOJIIIMHON
KOPTUKAIILHOTO cJiost 6osiee 4 MM. OHUM Takke 0OOHAPYKUIIU, YTO 00pa3Ibl y MAIMEHTOB
crapie 70 JeT UMeNr 3HaYUTEIbHO 00Jiee HU3KYIO CPEJIHIOI0 TOJIIUHY KOPTUKAIBHOIO
cios, yeM oOpasipl Mosioke 70 JeT. DTO uccieoBaHHE MOKa3alo, YTO BO3PACTHHIE
pa3inuMs KauecTBa KOCTHOM TKAaHM MEHSIIOT XapaKTep IeperoMa, a TaKKe BIUSIOT Ha
OT/AJICHHBIC  PE3YJIbTaThl  ONEPATUBHOTO JICUEHUS BBUIY Ppa3HOTO  KadyecTBa

dbopmupoBaHus KocTHOM Mo3oJu [108].
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[InacTuHBl ¢ YIJI0BOM CTAaOWJIBHOCTBIO CTAd 3HAYUTEIBHBIM JIOCTHXKEHHUEM B
XUPYPrUYECKOM JICYEHUU TEPEJIOMOB U, MO-BUIAUMOMY, HACAIBHO TMOAXOMAT JJIs
OCTCOMOPOTUYECKUX WM MHOTO(PpPAarMEHTAPHBIX MEPETIOMOB MPOKCHMAJILHOTO OT/EIa
rieueBoi koctu [101-103]. I[TockonbKy OMOMeXxaHUYeCKH OJOKUPOBAHHBIA BUHT BENIET
cebs Kak enuHOe IeJIoe€ C IIaCTUHOW, MPOYHOCTh BBIPHIBAHHS YBEITUIMBACTCS,
MOCKOJIKY HECKOJIbKO 3a0JIOKMPOBAaHHBIX BHHTOB B Pa3HBIX IUIOCKOCTSX JIEUCTBYIOT
CHHepreTudecku, 4toObl octaBaTthess B koctu [101-104]. BcemenctBue TOro, 4TO
OJIOKMpOBaHHAs IJJACTUHA (PYHKIMOHMPYET KaK BHYTPEHHUM (Qukcatop, a He
MoJiaraeTcsi Ha TpeHue JyIs cTadmim3anuu (QparMeHTOB MepesioMa, IUIACTUHY MOXKHO
pPa3MECTUTh ONTUMAJIbHO KaK C TOYKU 3PECHUS AHATOMHUHU, TaK U C TOYKH 3PECHUS
COXpaHEHMsSI MEPUOCTaIbHOrO KpoBocHaOxenuss [104, 117]. buomexanuueckue
UCCIIEOBAHUS TIEPEJIOMOB MPOKCUMAJIBHOIO OTHENa IUIEYEBOM KOCTH HEU3MEHHO
MOKA3bIBAIOT, YTO OJOKWPOBAHHBIC ILIACTHHBI OOECIICUYMBAIOT OOJIBIITYIO JKECTKOCTh
dbuxcanuu nepenoma [52, 113, 117], a Taxxke obecrednBarOT OOJBIITYIO CTAOUILHOCTD
BO BpeMs HIUKJIMYECKUX UCTBITAaHUU [52, 95, 99] mo cpaBHEHUIO ¢ HEOIOKUPYEMBIMU
cucTeMamMu BoccTaHOBJIeHUs. OpHaKo, KIMHUYECKHWE MCCIEIOBAHUS TOKa3ajiu, 4TO
OJTHUM W3 TUITUYHBIX BUJIOB HEYyJAy SIBIISIETCA CMEIICHUE MPOKCUMAIILHOTO (hparMeHTa B
BapyCHYIO TO3UIIMIO C MOCIEAYIOIMUM MPOOOJEHINEM BHHTA B MOJOCTh cycTaBa [83].
[Touemy 510 MOXeT mpoucxomuTh? HeoOxomumo mpexae paccMOTPETh ACIHEKTHI
HAaKOCTHOT'O OCTEOCHHTE3A.

NMrmmanTel aiis  ukcanmuu  TiepesiomMa  pa3paboTaHbl M MPUMEHSIOTCS IS
NpEAOCTaBICHUS  MalUUMEeHTy  JAByX  npeumymiectB. Ileppoe —  coznaHue
COOTBETCTBYIOIIUX MEXAaHHMYECKUX W OMOJIOTMUECKUX YCJIOBHUM B MECTE IepernoMa JJst
3akuBlieHUs. BTopoe — obecmneuenne q0CTaTOYHONW CTaOWMILHOCTH, YTOOBI ITO3BOJUTH
panHee (PyHKIIMOHAJIBLHOE MCIIOJIb30BAaHUE MOBPEXKIEHHON KOHeUHOCTH. Eciiu nepenom
NpPOCTOM, W OCHOBHBIC (parMEeHTBl MOTYT OBITh HJACATBHO PEIOHUPOBAHBI
XUPYPIrUYECKUM IMYTEM C UCIOJIb30BAHMEM MMIUIAHTA, TO CO3[AETCS CUTyalus
«abCOMIOTHON CTaOWMIBHOCTHY, TIPH KOTOPOH KOCTh OyIeT 3aKuMBaTh 0e3 00pa3oBaHUs
M030Ju. Pacnipenenenre Harpy3ku MeXJy KOHIIAMH KOCTH OT JIMHUU TepeioMa TakxKe

3allUIIACT HUMIIIAHT OT IICPCHAIIPAKCHUAA. Yamie Bcero B MecTe IIepeiioma II0CJIC
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omepanuu OyIeT CyIIeCTBOBaTh 3a30p WM HEKOTOPOE MHUHUMAIbHOE CMEIICHUE
OTJIOMKOB. DUKcalMsi TaKuX MEPEJIOMOB C MOMOUIBIO TUIACTUHBI CO3JAET CUTYyalUIo
«OTHOCHUTEIIbHOM cTaOMIbHOCTHY [3].

[Ipu COOTBETCTBYIOIIMX MEXAaHUYECKUX YCIOBHSX, T. €. MexdparMeHTapHas
nedopmanys B IMIETH MepeoMa, MO30Jb MOCTENEeHHO (hopMupyeTcs (TpaHyIIIIHOHHAS
TKaHb, XpSII, 3aTeéM KOCTh) [88], 4TO B KOHEYHOM HWTOT€ MPUBOAUT K Pa3rpy3Ke
uMmIuianta [47, 53, 54]. YMmepeHHbIE KOMIIPECCHOHHBIE OCeBbIe AedopManuu (MeHee
40 % nedopmanum) CIIOCOOCTBYIOT 3aKHBJICHHIO, TOTAa KaK HU3KHUE W BBICOKHC
caBuroBbie nedopmaruu ycyryOmsitoT koHconmnanuioo [55]. Bo Bpemsi 3axuBiIeHUS
OTHOCHUTEIILHO CTAaOWJIBHOW KOHCTPYKIIMHM, OCOOCHHO Y IAallMCHTOB C HapyIICHHOMN
Owosorueli IHAOXOHAPATHLHOTO ¥ HHTPaMEeMOpPaHO3HOTO (OPMHUPOBAHUS KOCTH,
UMIUIAHT TOJIBEPTaeTCs 3HAUUTEIHHOM [TUKINYECKON HArpy3Ke, 1 MOXKET MPOU30UTH €ro
MOJIOMKa JO0 CpalieHusi KOocTH. MHOTrMe HCCIeNOBaHUusl Ha JIIOISAX U SKUBOTHBIX
MOJITBEPANIIA BaXKHOCTh MEK(parMeHTapHONU KOMIIPECCUH TP 3a3KUBIICHUU TTEPETIOMOB
[53, 55, 56].

B nocneonepaiiuoHHOM NEPHOJIE BO3MOKHO CMEILIEHUE TOJOBKH IIJICYEBOIM KOCTU
B BapyCHOM HampaBjeHuu, o ueM coobmian Gardner M.J. ¢ coaBr. [60]. ABTOpBI
UCCIIEIOBAaHUS TIPEANOIOXKWIN, YTO aHATOMUYECKAsl PETO3UIs MEIUATbHON KOJOHHBI
U MeIUadbHbIC OJOKHPYIONIUE BHUHTBI MOTYT OOCCIEYHTHh CTAOMIBHYIO MEIUaTbHYIO
OTIOPHYIO KOJIOHHY JIJISl CO3/IaHUs CUTYallUU PACTIPECICHHUs] HAarpy3KH U MUHUMU3AIUU
CUJI Ha TPaHUIIE BUHT-KOCTh. B JIpyroMm HcciieoBaHUM aBTOPhI YKa3bIBAIOT, YTO €CJIU
XUPYpPT HE MOXKET JIOCTUYh AaHATOMUYECKON PEMO3UIIMU U BOCCTAHOBIICHUS MEIUATLHON
KOJIOHHbl ~HMHTPAONEPAIIMOHHO, TO CIEAyeT YCTAaHOBUTh, KaK MOXXHO OoJiblie
MEIUAIbHBIX  JIOTNIOJHUTEIBHBIX  BUHTOB IS  BOCCTAHOBJICHUS  MEIUAJIbLHOU
MexaHudeckor crabmipbHOCTH [118]. O6 »TOoM Takke coobmaroT Shen P. ¢ coasr,
PEKOMEHysl TOACPKKY CpeaHe-HUKHEW o0JacTyh ToNoBKU IiedeBoil koctu [101].
Bmecte ¢ Tem, yOenuTenbHBIX MAaHHBIX 3a YBEIMYEHHE CTENEHU CTAaOMIBHOCTH
dbukcanmuy, a TakKKe PHUCKOB pa3BUTHUSA TIOJOMKH W MHTparuud (PUKCATOPOB TMPHU
WCITOJIb30BAHUM  JIOTIOJTHUTENBHBIX BHUHTOB JI0 CHX IIOp TIONy4eHO He Obuto. B

HaCTOoAIICC BpPCMA CTaOMIIBHOCTh KOHCTpYKI_[I/If/'I ObLIa yiIIydaicHa, a HaIIPpsAKCHUC
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UMIUIAaHTA CHIDKEHO 3a CYET BO3MOXHOCTH KOMOMHHMpPOBAHUS JIaT€paJIbHOM U
MeIUadbHOW TIJIAacTUH [65], pa3menieHus KajdbKapHbIX BUHTOB, IPUIIEIBHOTO
BBICTABJICHUS MEIUAJbHOIO KOPTUKAJIBHOIO KOHTakTa [82]. Meron KOHEYHOro
DJIEMEHTHOTO aHajliu3a TO3BOJIAET YCKOPUTh MCCIENOBAaHUS U  pa3pabOTKU B
HalpaBJICHUM YIYyYIICHUS Ju3aiilHa HWMIUIAHTOB M CTPATETUH TMOBBIIIEHUS HX
cTabunbHOCTH [45, 46].

KoHeyHO-371eMEHTHBI aHAIM3 HMMEET JIBa OCHOBHBIX IPEUMYLIECTBA IEpen
SKCIEPUMEHTAIIBHBIMUA  UCCIIeIOBaHUAMU.  llepBoe  MpenmymiecTBO  MPHUCYIIE
BBIYHMCIIUTEILHBIM MOJENISAM: OHU OOJIETYarOT TMOJHYIO MPOBEPKY COCTaBa MOJEIH, a
TAK)K€ MPOTHO3UPYEMBIX PE3YJIBTATOB MO BCEW KOHCTPYKIMHU. B sKCepuMEHTaIbHBIX
MOJICNISIX OINpEJEICHHBIE AaCMEKThl, TaKHe KaK IOBEJeHHE MaTrepuana (BHYTPEHHHUE
nedbopmaiu), 3aTpyJHEHbl WM HEBO3MOXHBI [85]. BTOpoe mnpeumymiecTtBo 3TOro
METO/Ia 3aKII0YaeTCs B TOM, YTO OH MOXET OBITh A(()EKTUBHBIM W HEIOPOTHM.
Bo3moxHOCTBH MccenoBarh pazinyHble KOHPUTypaly UMIUIAHTOB OJHOM M TOM K€
KOCTH SBJISIETCS OJJHUM M3 KIIFOUEBBIX MPEUMYIIECTB MoJienupoBanus. HecMmotps Ha 31O,
HET WCCIICNOBAaHUM, AEMOHCTPUPYIOIIMX aHajJu3 HAarpy30K Ha METaTOUKCATOPHI B
PaHHEM U OTJAJIICHHOM IOCJICONEPALMOHHOM IIEPUOIAX.

B cBmu ¢ tem, uro Gardner M.J. ¢ coaBT. [60], aKIEHTUPOBAIN CBOH
UCCIICJIOBAaHUS Ha aHaJW3€ MEIUaIbHOM KOJOHHBI, Jpyrue paboThl CTaJM MOCBSIIATH
npoOiiemMaM, MPOUCXOMSIIUM CO CTOPOHBI YCTAHOBJICHHOW IUIACTHHBL. Y UYEHbIE
oOpaTwiii BHIMaHNE Ha U3MEHEHUS, KOTOPhIE OTPaKAIOTCSl HAa METAUIO(UKCATOPE TIPU
Harpy3ke. Pe3ynbTaThl yKa3biBaloT Ha OOJBIINNA BEKTOP HArpy3KHW Ha CPEIHIOID TPETh

iacTussl (pucynok 1.2) [81, 116].
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Pucynok 1.2 — O630p pyHKIHN BUPTYyaTbHOTO TECTOBOTO IIPOIIECCa U aJIalTaIluu
JAHHBIX B MIPOIIECCE CO3AaHM OMOMEXaHUUECKOH MOJIEIH JIJIsl KOHEUHO-3JIEMEHTHOTO

aHanu3a no Varga P. ¢ coast. [110]

C momompio (HHU3UKO-MAaTEMAaTHYECKUX PACUETOB TOKA3aHO, YTO YBEIMYCHUC
pacCTOSIHUS MEXKJy BHHTAMHM IPUBOJUT K YBEIMYCHHUIO HArpy3Kd Ha IUIACTHHY, a,
cJel0BaTeNIbHO, yCHJIMBaeT €€ aehopMalldio M CIOCOOCTBYET HAKIJIOHY/CMEIICHHUIO
(bparMeHTOB OTHOCHTENIbHO JuHUU Tepenoma [84, 97]. Koncommmanus mepenoma B
CBOIO OYepe/Ib YMEHBIIIACT 3Ty CHIY, TEM CaMbIM YMEHBIIIAET HArPYy3Ky Ha IUIACTHUHY M
e€¢ m3rm6. OpjHako, pe3yNbTaThl PAacyeTOB HATrPy30K Yepe3 IUIACTUHY Ha KOCTh C
CHIKECHHOM TIUTOTHOCTBIO Ha (DOHE OCTeomopo3a WIM MpU MHOTOo(parMeHTapHOM
nepeoMe SBISETCS JOCTATOYHO TPYAOEMKHUM W HHAWBHUIYAJIbHBIM IS Ka)JO0TO
nanenTa. Bmecte ¢ TeM, MOCTATOYHO SBHO BCTAeT BONPOC O MPOoOIeMe BapyCHOTO
CMEIIICHHS TTPOKCUMAJIbHOTO (hparMeHTa B YCJIOBHSAX HAaKOCTHOTO ocTeocuHTe3a. Kak
OBLJIO  yKa3aHO paHee, JCIBTONEKTOpPaIbHBIH M  MHHUMAJIbHO  HMHBAa3WUBHBIN
«aHTEpOJIATEPATBHBIN JOCTYITBI PH HAKOCTHOM OCTEOCHHTE3€¢ aKTHBHO OOCYKITAFOTCS
C IIeJIbI0 BBISBJICHUS W3 HUX HauOoJiee MEepPCIeKTUBHOrO U Oe3omacHoro merona [22].
Hackonbko MUHHIOCTYTT MOKET TTOBJIHSITh HA CHIYKEHUE PUCKOB OCJIOKHCHHUH B paHHEM

Y OTJAJICHHOM IOCJEO0NEepaluOHHBIX Iepruoaax?
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1.3 le1bTONEKTOPAJbHBIIA H MUHMMAJIbHO HHBA3UBHbII

onepaTruBHLIC NJOCTYIIBI K IIJICYEBOMY CyCTaBy

IIpoBeneHHbBIE MCCIIENOBAaHUS IIOKA3bIBAKOT, YTO OCTEOCHHTE3 MPU MOMOIIU
IJTACTHH C YIJIOBOW CTAOMIBHOCTBIO SBJSETCS TPEIMOYTUTEIHLHOM TEXHOJIOTHEH Take
Opyu  HECTAOWIBbHBIX 3-X © 4-X (QparMeHTapHBIX TepesioMax, a TakxKe [MpHu
OCTEOINOPO3HON JiereHepalii KOCTHOM TkaHu [36, 64]. Tenepb, BO3MOXHOCTH
bopMHUpPOBAHUS AHATOMHYECKOW PETIO3HINH, 00CCIICUeHUsT YIJIOBOM CTAaOMIBHOCTH, a
TaK)K€ paHHEeW MOOWIM3AlMU SIBISIIOTCS MPUOPUTETOM y BCEX THUIOB MAaIUEHTOB [7].
BwmecTte ¢ TeM, MOSBUIMCHh HOBBIE BOIIPOCHI: KAKOW XUPYPTrUUYE€CKUN TOCTYN ONTUMAJIEH,
HAaNMEHEE TPaBMAaTHUYEH M, B CIy4ae OCJOXHEHHOTO XapakTepa IepesioMa, MO3BOJISET
00ecreunTh KOHBEPCUIO B IHIONPOTE3UPOBAHKE?

B murepatype GurypupyroT ABa OCHOBHBIX JOCTYIIa: MUHUMAJIbHO WHBA3HBHBIN
«aHTEepoJIaTepalbHBII» JOCTYN, a TaKKe COOTBETCTBYIOIIUM €My MHUHHUMAJIBHO
WHBa3UBHBIN HAaKOCTHBIM ocTeocuHTe3 (MMHO), u oTkphiTast peno3unus u (ukcarus
mactuHoi (OPU®), npuMeHsieMast C UCIOIb30BAHUEM JIETIBTONEKTOPAIBHOTO JOCTYIIA.
Hecmotpst Ha Hanmuyme MHOXKECTBa croco0oB [61], kak OBLIO CKa3aHO paHee, «30JI0TOU
CTaHIapT» OCTEOCHHTE3a IUIeYeBOM KOCTH — 310 OPU®. C TOUYKM 3peHMs aHATOMHH
JETTBTONEKTOPAIBHBIA  JOCTYIl TMPUEMIIEMO TO3BOJISIET BHU3YyaJIU3UPOBATH ILICYEBOU
CyCTaB, OJHAKO, C Pa3BUTUEM TEXHOJIOTMM aBTOPbl HCCIEAOBAHWW TMPUILIN K
MHHUMAJIbHO WHBA3WUBHOMY BapHUAHTYy — AHTEPOJIATEPAIbHOE PACHICIJIEHHE MOPIUU
JEIbTOBUAHON MbIIIIbL. VIMIJIAHT B Cily4ae [IEJIbTONEKTOPAIBHOTO JOCTyIa MpH
MOJIHOM €ro BU3yaJIU3alliu YCTaHABIMBAETCA M (DUKCUPYETCS K KOCTH, B CIIy4ae XKe
MHHUMAJIBHO HWHBA3UBHOTO JIOCTYyNla — WMIUIAHT AHTEPOrPaJHO MPOBOIAT YEPE3
HEOOJBIION MPOKCUMAIBHBIN pa3pe3 U JUCTAJIbHO B MCKYCCTBEHHO C(HOPMUPOBAHHBIN
KOCTHO-MBIIICUHBIA KaHall. [lamee AMCTaIbHO OJOKUPYIOT uYepe3 HampaBuTeldb U 2-3
MUHHJIOCTYIIA JIJI1 BAHTOB.

J1o cux mop HET €IMHOTr0 MHEHHSI HACUYET IBHOTO MPEUMYIIECTBA OJHOTO U3 ITUX
JOCTYTNOB TPU Pa3IMYHBIX KIMHUYECKUX cuTyanuax. CooOuiaercs, 4T0 MUHUMAIbHO

WHBa3WBHBIM OCTEOCHHTE3 SBIISICTCS OoJce mraaAamm CHOCO6OM, obecrnieunBaeT
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COXpaHEHHE KPOBOCHA0XEHHUSI TOJIOBKH MJIEYEBOM KOCTH, MEHBIIIYIO
IPOJODKUTENIBHOCTh ONEpalud M Jy4YIIMd KocMeTuyeckuil pesynprar [57]. Opnaxo,
Ccroco0 OTKPBITOM peno3uiuu ¥ (UKCAIMH, MO3BOJSIET CBOOOIHEE MAHUITYJIUPOBATH
OTJIOMKaMH U He TpeOyeT pacieryIeHUs AeIbTOBUIHON MBIIIIIBI TPHU JIOCTYTIE.

HccnenoBanue pe3ysbTaTOB HAKOCTHOTO OCTEOCUHTE3a MOKaszano, uto 3a 2011-
2013 roma ObUTO BBISBJICHO 3HAYUTEILHO MEHBIIIE OCIOKHEHUHN U3-3a TOTepH (DUKCAITUU
(5,7% mpotus 12,8%, p=0,006) n ymeHnsbIiieHue od1ieit 4actoTsl peBusuit (3,2% npotus
15,3%, p=0,00004) no cpaBHeHuto ¢ Oonee panHuMu ucciaemoBanusmu (2002-2004
roga) [63]. VYayduieHuwe pe3ynbTaTOB JIEUEHHUS CIIOCOOOM OTKPBITOM PEMO3UIUMU U
HAKOCTHOTO OCTEOCHHTE3a 3a TOCICIHUE TOMABI, SBISCTCI MHOTO(AKTOPHBIM
MIPOTPECCOM.

[IpeBannpyroliee KOJIMYECTBO ABTOPOB BBHUAY PAa3BUTUSL TEXHOJOTHM OTAAET
MpEeANOYTEHUS] MUHUMAJIBHO UHBa3UBHOMY noctymy [30-32, 62, 79, 98]. OaHako, BaxXHO
MIPOCIICANTh IPOTHUBOPEUHS pa3HbIX ucciaenoBanuii. Tak, B pabore Hepp P. ¢ coaBt. [67]
ObUIM BBISBIICHBI Jydliue (PYHKIIMOHAJBHBIE pe3yNbTaThl uepe3 12 mecsieB mocie
npumeHeHus: cnocoba OPU® no cpaBuennro ¢ MMHO [68]. ABTOpBI MpeanooxKuiIn
JOJITOCPOYHOE TPEUMYIIECTBO JIJISl TPYIIIBI JACJBTONEKTOPAIBHOTO JIOCTyNa Ojaroaaps
COXPAaHECHHUI0 WMHTAKTHOCTU JIE€JIBTOBUIHON MBIIIIBI KaK (YHKIIMOHAIBHOW €IMHUIIBI,
KOTOpasi OCTaeTCsi HETPOHYTOM, a mNpu MHHUMAJIbHO WHBAa3UBHOM JIOCTYIIC
JENBTOBUIHAS MBIIIIIIA PACHICIUICHa U MOXKET ObITh M3MEHEeHa (popMuUpoBaHHEM pyOlIa.
B mnpoTHMBOMONIOKHOCTE 3TOMY MHOTHE UCCIEAOBATENId YKa3bIBAIM, YTO MEHBIIHM
TpaBMaTh3M 3aKJI0YaeTCs B MHUHUMAJbHO WHBAa3UBHOM JOCTYIIE€, MOCKOJIbKY BOJIOKHA
MBIIIIIIBl Pa3ABUTAIOTCS, a He ToBpexnatorcs [31]. Dta Teopus ObuUia BhIHECEHA Ha
obcyxknenne B crtarbe Fischer C. ¢ coaBT. [59], KOTOpblE TOABEPIIIM COMHEHUIO
rurnote3y o oM, yto MUHO nydiie coxpaHsieT HAaTUBHYIO CTPYKTYPY MBIIIIBI BBUIY
Majoro TpaBMarusma. lIpu momoiu yabTpa3ByKOBOTO MCCIEIOBAHUS C KOHTPACTHBIM
YCWJICHHEM, KOTOpPOE€ TO3BOJIIET MPOAHATU3UPOBATh MEepPy3ut0 MHUKPOCOCYTUCTOTO
pycia pasMepoMm 2-7 HM, 3JeKTpoHEHpomMuorpadhuu W OTAAICHHOH OIICHKH OObeMa

JIBHOKCHUH, OBIJIO ITOKAa3aHO, 4TO 110 3TUM nokazareiasiM OPY® u MUHO conocTraBUMBEI.
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Pe3synbraThl cpaBHEHHUSI JByX KPYMHBIX HCCIEIOBAaHUN CIOCOOOB HAKOCTHOTO
OCTEOCUHTE3a NPOKCHUMAJIBHOTO OTJAENAa IUIEYEeBOM KOCTH, a uMmeHHo 148 wu 107
naiedToB, mokazamu ABH B 10 caysasx MMUHO / 3 caygasx OPU®D (mo
kinaccuduxamuu Neer III-IV) u 0 MUHO / 1 OPU® (no xnaccudukamuu Neer I1),
cooTBeTCTBEHHO wucciaeaoBanusiM [37, 105]. OcranbHble CTaTbU HE TakK SPKO
JEMOHCTPUPYIOT pa3HUIly B KoinyecTBax ocijokHeHuid ABH, nmu6Go BoBce yka3bIBaioT
Ha PaBEHCTBO B 3TUX IMOKa3aTessX Mpu o0oux crnocobax. Bo3MoxkHO, HA 3TO BIUSIET TOT
(GakT, YTO MEHBIIUA TPOLICHT MAaHUMYJSIUNA B MEpelHeNaTepalbHOM KBaJpaHTE MpHU
MUMHO 1no3BoJsieT COXPAaHUTh NMUTAHUE OCPEACTBOM JIaT€paIbHOM BOCXOASAIIEH BETBU
NepeTHeH OTHOAOIIEH TIICYEBYIO KOCTh apTEPHUH.

AHanmu3upys pe3ynbratel npuMenennss MMHO, aBTopsl nccieqoBanmii coo01aoT,
YTO OTMEUYAeTCsl MEHBIIEE BpEMsSl OIEpali, MEHbIIAas KPOBOMOTEPS, MEHbIIAs
BBIPAKEHHOCTh 0O0JIM B paHHEM MOCJICONEPAIITMOHHOM IMEPUOAC U JIYUIIUe Pe3yJbTaThl
no ooremy nBmwkeHuid u mkane Constant Shoulder Score [75, 76, 93, 105]. C Toukwn
3peHUs YIyUIIeHUsI TEMOANHAMUKY KPOBOTOKA BBUJly MEHBIIIEN TPaBMATH3aLIMK TKAHEM,
COXpaHEeHUsS 00beMa IUPKYIHPYIOIIEH KPOBH M OOJBIITUX MPEATOCHUIOK JJIS YCIICIITHON
peabmwmraiun = MMHO  umeer pgoctarouHoe  KOIMYeCTBO  (DPM3HOJOTHUYECKHUX
npeuMylInecTB A cHmkeHus puckoB ABH. Bmecre ¢ Tem, uccnegosanue Da Silva T. ¢
COaBT., TMOSICHSIET, 4YTO BpeMsl omepaluu He Biauser Ha pa3Butue ABH, a
MPEUMYIIECTBEHHO Ha 3TOM CKa3bIBA€TCSl CJIOXKHOCTH IepernoMa (Mo Kiaccuduxanuu
Neer) u HapylieHHUE MeIHUaIbHON OMOPbI, KOTOphle yBenuuuBaroT puck ABH na 32%
[51]. PasButne apyrux ocioxHeHuil: nepdopamus (mpoOopeHHe) BUHTA B CYCTaB,
HecpalieHre, CyOaKpOMHUAJIbHBIA UMIIMKMEHT, OOJbIIE 3aBUCIT OT Xapakrepa
nepesoMa, 4eM OT IPUMEHsIeMOro aocrtyrna [23].

Pe3ynbraTsl HEJJABHETO CPaBHUTEIIBHOTO HCCIIEOBAHUS SBJISIFOTCS
MOKA3aTeIbHBIM MTPOMEKYTOYHBIM UTOTOM HACTOSIIETO PACCMOTPEHHS JBYX CIIOCOOOB
OCTEOCHHTE3a MEPEIOMOB MTPOKCUMAIBHOTO OT/IeNa TieueBoi kocTu. Pabora Buchmann
L. ¢ coart. [38] Obuta MpoBeaeHa MO MPUHIMUITY BhiAeneHus U3 418 manuentoB 198 ¢
TpexdparmeHTapubiMu nieperoMaMu. [lo cpaBuenuro ¢ rpynmnoit MUHO rpynma OPU®

uMena B 2,6 pa3 Oosiee BBICOKMI PHUCK pa3BUTUSL MECTHBIX OcCJokHeHud. Yactora



27

NOCJICOTIEPAlIMOHHBIX MOPAXEHU HEpBOB Obula COMNOCTaBMMA, KaK M 4acToTa
OCIJIO)KHEHUH CO CTOPOHBI MSTKUX TKaHei. Puck necpamenus u ABH 0wt B 4,5 paza
Boimie B rpynne OPU® no cpasHennto ¢ rpynnoii MMHO. Bmecte ¢ Tem, OTAENBHO
paccmarpuBas ocioxHeHuss crnocoba OPU®D MoXHO OTMETUTh PUCKH DPA3BUTHUS
HECTaOMJIBHOCTH IIedeBoro cycrasa [34, 35], kotopeie He oTMmevatorca npu MIHO.
BeposiTHO, ¢ 3TUM MOXKET OBbITh CBsI3aHa MEPEAHsS AUCCEKIMSI BpalaTeIbHOW MaHKEThI,
a TakKe MOBPEXJEHUE MEPEIHEro Karcyno-iadpaibHoro komimiekca. Kpome toro, mo
pe3yabpTaTaM MpOBEACHHOTO METaaHaln3a U CUCTEMAaTHIECKOT0 0030pa OBLIIO BBISBIICHO,
4yTo nepBble MecAubl nocie onepaunn MHWHO wumeer nyumve QyHKIHOHATbHBIE
pe3yabTaThl U MEHBIINN 001eBOM cuHApOM [23].

[Ipu cpaBHUTENPHOM aHAIHM3€ M3YyYaeMBIX CIIOCOOOB HAKOCTHOTO OCTEOCHHTE3a
COIMOCTAaBUMBIMH MOKA3aTesIMU SBJISIIOTCS Nepdopanys BUHTA B CyCTaB, HECpAIllEHUE,
Cy0aKpOMHUATbHBIA MMITHKMEHT, KOTOPhIE MO OOJBIIEH YacTh 3aBUCAT OT XapakTepa
IepesoMa, 4eM OT AOCTYyIa U crocoda OCTEOCUHTE3A.

B mnponecce ananu3a COBPEMEHHOH JHTEpaTypbl, OCBEILAIOLIEH MPOOIEMBI
HAaKOCTHOTO OCTEOCHHTE3a IIEPEIOMOB IPOKCHUMAIBHOTO OTHAENA IUIEYEBOM KOCTH,
IIOJIYYEHBI CJIEYIOIINAE BBIBOJIBIL:

1. MUHO sBasercs MaloOTpaBMaTUYHBIM H MEPCIEKTUBHBIM CIIOCOOOM
JICYEHUS MIEPETOMOB ITPOKCUMAIIBHOTO OTJIENA IJIEYEBOM KOCTU M TIO3BOJISIET BBINOJIHATH
ObICTpeE ONEpaTUBHOE JIEYECHHE, MHHMMAJIBHO IIOBPEXKAATh OKpYXKaroIlUe TKaHH,
o0ecreunBaTh MPUEMIIEMYIO PEMO3UIMI0  OTIOMKOB, 4YTO TaKxke (HOpMHUPYET
IPEINOCHUIKY K CHUKEHHUIO 00JIEBOTO CUHApPOMA U YCKOPEHHIO pa3pa0OTKU JBUKEHUN B
panHeM mnocineonepanuoHHoMm nepuoge. MUHO sBnsercs HanOosiee NmepCrneKTUBHBIM
CcrocoO00OM HAKOCTHOIO OCTEOCHMHTE3a MNPOKCHMAJIbHOIO OTIENa IUICYEBOM KOCTH,
HOCKOJIbKY OOBEIUHSET B ce0e JIyulIne KayecTBa OTKPBITOM PEMO3ULMU U (PUKCAIUU
IJJACTUHOW Y TPUMEHEHUS MHTPAMENYJUIIPHBIX CUCTEM.

2. C npyroil CTOpOHBI, NMPU MHOTOPPArMEHTAPHOM H/WIK OCIOKHEHHOM
XapakTepe nepeyioMa i OoJibllel BU3yalM3allud PEKOMEHAYIOT npuMeHsTh OPUD

[P MMOMOIIHX AENBTONEKTOPAIbHOr0 A0CcTyna. CpaBHEHHE 3TUX JIBYX CIIOCOOOB TENEph
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SBJISIETCSl KJIIOUEBOW TEeMOM Il 0OCyXJeHuss B 0O0JacTh JIEYEHUs IEpPEIOMOB
MIPOKCUMAJIBHOTO OTZEINA IIEYEBON KOCTH.

3. BoNBIIMHCTBO HEAOCTATKOB OTKPHITOW PETMO3UIIUU U (UKCAIIUU CBSI3aHBI C
HIMPOKUM OOHAKEHHEM KOCTHBIX (PparMeHTOB / TUCCEKIIMEN MATKUX TKaHEH;

4. COBpeMEHHBIE  TEXHOJIOTMH HAKOCTHOTO  OCTEOCHHTE3a  MO3BOJSIOT
JTOOUTHCSI COMOCTAaBUMBIX PE3YJIbTATOB C SHAONPOTE3UPOBAHUEM IIJICUEBOTO CyCTaBa
IIPU [IEPEIOMAX MPOKCUMAIIBHOTO OT/IEJA [JIEYEBOM KOCTH;

5. KoneuHo-aneMeHTHBIN aHamn3 ¥ (PU3UKO-MaTeMaTHuecKuii 0030p mpodieM
HAKOCTHOTO OCTEOCHHTE3a YKA3bIBAIOT Ha MEPErpy304HbIC U3THOBI MIJIACTUHBI U BUHTOB,
NPUBOJALLIME K PA3BUTHIO HAMOOJEE YaCThIX OCI0KHEHHI: eppopaluyd BUHTA B CyCTaB,
BapyCHOMY CMENICHUIO MPOKCUMAIBHOTO (DparMeHTa W MOJIOMKE IJIacTUHbI [1, 2, 5, §,
11-13, 24].

Hanbomee 3HaumMol HEOOXOMMMO CUWTATh 3a7ady CHIDKEHUS YacTOTHI
HEY/IOBJIETBOPUTEIBLHBIX aHATOMO-(QYHKIIMOHAIBHBIX pe3ynabTatoB. Kpome TOro, Her
eauHoro mMHeHust o npumeHeHnn OPU® u MHWHO npu pasHbIX THUNAx NEPEIOMOB
IIPOKCUMAJIBHOTO OTJENa IUIEYeBOM KOCTH. HeynoBneTBOpHUTENBHBIE pPE3yabTaThl Kak
IPAaBUJIO, CBSI3aHHBI C HEIOOLEHKOW MEXaHW3Ma IIOBPEKJCHUS, CTEIIEHU CMEIICHUS
OTJIOMKOB, TpPaBMaTU3allMd MATKMX TKAaHEW MpPU BBINOJHECHUU OINEPAIMUA, A TaKkKe
arpeccUBHOM  paHHEl peaOuiMTalMed, KOoTopas YBEJIMYMBAaET HAarpy3sky Ha
MeTauI0(PUKCATOP U CO3/IaeT MPEANOCHUIKH K pacliaThIBAHUIO (DparMeHTOB.

TpeOyroT cOBepIIEHCTBOBAHMS TEXHOJOTUU CTAOWIBHOW (PUKCAIIMU OTIOMKOB,
4TO ONPEAENseT BO3MOXHOCTH U 3(PPEKTUBHOCTh pPEeaOMIMTALMOHHOTO IEPUOJA.
OTcyTCTBHE TOYHOTO TOHUMaHUSI OHMOMEXaHMYECKUX BIMSHUN  HArpy3ok B
NPUMEHSEMBIX MeTauio(uKcaTopax HE MO3BOJSET pa3paboTaTh peadMIUTALMOHHYIO
IIpOrpaMMy, IIAJAIIYI0 OIACHBIE 30HBI OCTEOCHUHTE3a B PAHHEM I10CJIEONEPALIMOHHOM
IIEpUOJIE.

[IpoBeneHHBIN aHANTN3 COBPEMEHHOM OTEUECTBEHHOU U 3apYOS)KHOU JTUTEPATypPhI
JIEMOHCTPHUPYET HEOOXOIMMOCTh COBEPIICHCTBOBAHMS 3HAHUN B 00JaCTH HAKOCTHOTO

OCTCOCHHTC3a IICPCIOMOB IIPOKCHMMAJIBHOIO0 OTAC]Ia IJIeUeBOM KOCTH, B YaCTHOCTH,
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MMPUMCHCHHNA MUHUMAJIbHO HHBA3WUBHOI'O AOCTYIIA, BBUAY HAJIWYHA CIIOPHBIX U HCACHBIX

BOIIPOCOB.

IJIABA 2. MATEPUAJIBI U METO/IbI

2.1 J/Iu3aiin uccieqoBaHusl

[IpencraBnennas  auccepranMoHHas — paboTra MO  JAM3aiiHy  sBISUIAch
OJTHOLICHTPOBBIM PETPOCIEKTUBHO-IIPOCIIEKTUBHBIM CpPaBHUTEIBHBIM
PaHIOMHU3UPOBAHHBIM  KJIMHUYECKHUM UM  OKCIIEPUMEHTAJIbHBIM  HCCIEAOBAHHEM.
HccnenoBarenbckass paboTa CcOCTOSUIa W3 JIBYX B3aUMOCBSI3aHHBIX — Pa3/eJioB:
KIIMHAYECKOTO U 3KCIIEPUMEHTAIBHOTO.

Bcero B ucciegoBaHuu ObUIO MPOAHATU3UPOBAHO 153 KIMHMYECKHUX Cilydast
ONEPAaTUBHOIO JIEYEHUS IIEPEIIOMOB IPOKCUMAJIBHOIO OT/AENA IUIEYEBOM KOCTH IIPU
MTOMOIITM HAKOCTHOTO OCTEOCHHTE3a IIJIAaCTHHOW C YIJIOBOM CTaOWIBHOCTHIO. bBBLTO
BBIJICJICHO TPH IIOCJIEN0BATENBHBIX dTAlA.

Ha mnepBoM »srame mnpoBOAWIM PETPOCHEKTUBHBIM aHanu3 115 mnanueHToB,
MOJIyYHUBIIMX MEPEIOM MPOKCUMAIBHOTO OTAEJa IMJICYEBOM KOCTH B PE3y/bTare TPaBM.
[Toka3aHus K ONEPaTUBHOMY JICUEHHIO OINPEACIIN IO pe3ysibTaTaM aHaMHE3a TPaBMBbI
U JKU3HHM, KIMHUYECKOTro, JTabOpaTopHOTO W HMHCTPYMEHTAJIbHOTO OOCIeIOBaHMS.
XapakTep NEpesoMOB, OTOOpPaHHBIX [JIsl OINEPATUBHOIO JICYEHHUS, COOTBETCTBOBAJ
CJIEIYIOLUM KPUTEPHUSIM:

1. HecraOunpHble NOBPEXJIEHUS MPOKCUMAIBHOTO OTHEa IJIEYEBOM KOCTH.
[Tpu 3TOM HeCTaOMJIBHBIMM CUMTAJIU MEPEIOMBbI CO CMEILIEHHEM nauadu3a IJIeUeBOil
KOCTHU TO mupuHe Ha 1/3 1 GoJee Mo OTHOIIECHUIO K TOJOBKE TIJICUYEBOM KOCTH, a TaKKe
NEPEJIOMBbl C MHOTOOCKOJBYATHIM MOBPEKIECHUEM META(PU3APHON 30HBI, MEIUAIBLHOIO
KOPTUKAJIBHOTO CJIOS;

2. [TepenoMsl ¢ pacxokIeHHEM OTIIOMKOB Oosee dem Ha 10 MM u yriioBoi

nedopmanueit 6oee yem 45 rpaaycos.
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OnepaTuBHOE JIEYEHHE BBINOIHSIIOCH Ha 0a3e TPaBMATOJIOrO-OPTONEAMYECKOTO
otaenenud ['bY3 I'Kb Nel7 JI3M . Mocksa B nepuon 2015-2020 romos. 73 nanueHTa
SIBJISUTUCH TpencTaBuTensiMu «OCHOBHOW TPyHIbl 1», B paMKax KOTOPOW IPOBOJIWIIN
oneparuBHoe JieueHrue mo crocody MMHO. Ocrapmumecs 42 manueHTa MpeICTaBIsUIHA
«['pynmy cpaBHenust 1» u ObUTM OmepHpoBaHbl Mpu momomu crnocodba OPUD. YV
MalKEHTOB OLICHUBAJIU OMNEPAIMOHHBIN JTOCTYIl K MPOKCUMAIbHOMY OTAEIY IIJICYEBOM
KOCTU COOTBETCTBEHHO CIOCOOY HAaKOCTHOI'O OCTEOCHHTE3a (MUHHUMAIbHO MHBA3UBHBIM
«aHTepOJaTepaNbHBI» W JENBTONEKTOPATIbHBIA JOCTYIBI), U (YHKIHIO TJIEYEBOTO
cycraBa. OueHKy HpoBoIwiIM npu nomomu BankyBepckoi mikanel (Vancouver Scar
Scale, VSS), a taxke paccMaTpuBaiu pa3sMepbl XUPYPrHUECKOro pydiia mpu 00OmX
crnoco0ax HAaKOCTHOTO OCTEOoCHHTEe3a. DYHKIUIO IUIEYEBOTO CycTaBa OLEHUBAIU IPHU
nomotu onpocHukoB Disability of the Arm, Shoulder and Hand Outcome Measure
(DASH) u Constant shoulder score (CSS).

Ha BTOpOM »Tame mpoBOAWIN 3KCHEPUMEHTANbHYIO pabOTy € MCHOJIb30BAaHHEM
METOJ0B 3D-KOMIIBIOTEPHOTO MOJEIMPOBAHUS IIE€PEIOMOB IMPOKCUMAIBHOIO OTAEA
TUIEYEBOM KOCTH B YCIIOBUSAX HAKOCTHOTO OCcTeocHHTe3a. Jlanee momyueHHble 00beMHBIC
TPEXMEPHBIE MOJENM IOABEPraJyd KOHEYHO-2JIEMEHTHOMY aHaJIU3y MpH IOMOIIU
porpaMMHO-aHaTuTHYeCKnX kKoMmruiekcoB Catia, SolidWorks. C Touku 3peHUs OLIEHKH
CTaTUYECKUX HArpy30K Ha MPOKCUMAaJbHBIM OTAEI IJIE€YeBOW KOCTH U IJIACTUHY MOCIe
HAKOCTHOT'O OCTEOCHHTE3a BBINOIHUIA aHAJIN3 MOJEIIEH PAHHETO MOCICONEPALMOHHOTIO
nepuoja, Koraa HeT cOopMUPOBABIICICS KOCTHOM MO30JHM, U MOZEIHUPOBAIH CaMbIE
YyacThle BapHaHThl (UKCAIMU TUIACTUHBI. JIJIsi OIEHKM Harpy3oK Ha IUIaCTHHY U
IJIEYEBYIO KOCTh B OTAAJIEHHOM IIEPUOJE MOJEIUPOBAIN KOHCOJIUIUPOBAHHBIN MIEPEIOM
B YCJIOBUSIX HAKOCTHOT'O OCTEOCUHTE3A.

Oba pazgena uccieOBaHUS MO3BOJWIM C Pa3HBIX CTOPOH MpOaHAIM3UPOBAThH
HAKOCTHBI OCTEOCHHTE3 NPOKCUMAJIBHOIO OT/AENa IUIEYEBOM KOCTH, a TaKke
onpenenuth nokazanus a1 MUHO, BBIABUTP PHUCKM  TOCJIEONEPALMOHHBIX
OCJIOKHEHUH, KOTOPbIE MOIIIA YXYIIIUTh PE3YyJbTaThl ONMEPATUBHOIO JICUEHUS, a TaKKe
NPENJIOKUTh CIOCOOBI UX YCTPAHEHMS. YUMTHIBAas MCCIEHOBAHHBIE MPEANOCBHUIIKH K

Pa3BUTHIO HCYAOBJICTBOPHUTCIIBHBIX PC3YIbTATOB, OBLI CO3aaH aJIropuTm BBI60pa
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MUHUMAaJIbHO HMHBA3UBHOTO HAKOCTHOIO OCTEOCHMHTE3a IEPEIOMOB MPOKCUMAIBHOTO
oThena IUIeYeBOM KOCTH, a Takxke auddepeHIMpoBaHHBI peabUIUTAIIMOHHBIHN
IPOTOKOJN /Il KIMHUYECKUX CHUTYallMi IUIOTHOTO MEX(parMeHTapHOrO KOHTaKTa H

MOCTOBHI[HOP'I (bI/IKCaI_II/II/I. HOCJIGI[OBEITGJIBHOCTB 9TalIOB OTPa’XXCHAa Ha CXCMC (pI/ICYHOK

2.1).
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epenoMbl NPOKCHUManNLHOro
oTaena nne4yeBoM KOCTH
N=115 (2015-2020rT.)

¥ h Y

OcHoEHAaR rpynna 1 Fpynna cpaBHeEHHA 1
MHHHMaNLHO HHESSHWBHLIA OTHPLITAA PENO3IULWA W
OcTeocHHTES thukcayma

N=73 N=42
50 Neer I 24
20 Neer 1l 15
3 Neer IV [

[ DASH, C55, V55, MapamMerpul XHpYRruvdeckux pybuse, OcnomHeHHa ]

KomnbrotepHoe MmogenupoBaHue n
KOHEeYHO-2NMeMeHTHbIM aHannus3
HaAKOCTHOro OCTEOCHHTE3Aa

» Mogent cCTECCHHTESA NPH NAOTHOM KOHTAKTE (hParMeHToB
nepenoma

» Mopgent MOCTOBMOHOrO OCTEOCHHTE3A

> Mogent MOCTOEMOHOT? OCTEOCHHTE3A C QONONHHUTENLHBIMK
EHHTaMM

> Mogent ¢ MOHONMMTHEIM 3AKPLITHEM LEHTPANLHLIN OTEEPCTHI
MAACTHHEI

> Mopent KOHCONWOAMPOBAHHOrO NEPENOMAa B YCNOBHAX
H3KOCTHOro OCTEOCHHTESA

OuchchbepeHuMpoBaHHLIR AnropuTtM EniSopa
peabUnMTauMOoHHLIM MHHWMANLHO HHEA3SWEHOIO
npoToKen HAKOCTHOrO OCTEOCHMHTESA

NMepenomsl NpoOKCMManbLHOro oTaena
nne4yeBoW KOCTH, ONEepUpoBaHHbIe cnocobom
MMHMMANbBHO MHBA3MBHOIO HAKOCTHOrO
OCTEOCHHTE3A .

Ocnoauan Npynna
rpynna 2 cpaBHeHMA 2
{ﬂpDCI‘IEI{THBHaH, [pE'I'pOCI'IEI{'I'lIIBHail,
2021-2023rr.) 2015-2020rr.)
N=38 N=73
Neer Il Neer 11
Neer I Neer Il
- Neer IV
OudhthepeHuMpoBAHHLIR +
peabUNUTALMOHHLIM NPOTOKON CTaHRapPTHEIA

peauNUTAUMOHHLIN NPOTOKON

[ DASH, C55, D:nomuenuu]

Pucynok 2.1 — JIu3aiin ucciienoBaHus

Ha Ttpetpem sTame ¢ ydeToM alropuTMa BhIOOpa MHUHHUMAJIbHO HHBA3WBHOTO
HAaKOCTHOTO OCTEOCHHTE3a U Iu((HepeHIIMPOBAHHOIO PeadMINTAlMOHHOIO MPOTOKOJIA

OBLIM TTPOOIEPUPOBAHbI MAIMEHTH B KomuecTBe 38 yenoBek Ha 6aze ['BY3 I'Kb Nel7
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JI3M 1. Mockga B niepuoz 2021-2023 rogos. Jta rpymnmna Obiia 0603HaueHa «OCHOBHAs
rpynma  2». Ota rpymnma ObUla TIOABEP)KEHA CPaBHUTEIBRHOMY aHAIHW3y C
peTpOCIeKTUBHON rpynnoil «OCHOBHas rpymma 1» B KomuyecTBe 73 YEIOBEK W3
KOTrOpThI ITaliieHToB nepBoro 3rana ¢ nepeinomamu Neer 11, Neer 111 u Neer 1V, kotopsix
BEJIM TIOCIE ONEepalMd C TPUMEHCHUEM  COOTBETCTBYIOLIECTO  PE3yJbTaraM
CHUCTEMaTHYECKOro 0030pa MpoToKojoB peabunutanuu [39]. Ha tperbem »sTame
UCCleI0BaHuA 3Ta rpynna Obuta o0o3HaueHa «I pyrmmna cpaBHEHUS 2.

[IpoBeneHHOE MHMCCEPTAIIMOHHOE MCCIICIOBAHUS 10 AW3aliHy, HHOOPMHUPOBAHUIO
NAllMeHTOB YU / WM WX 3aKOHHBIX TNIPEJICTABUTENICH, IMPOBOJUMBIM JIEYEOHBIM,
NpOPMIAKTHYECKUM ¥ JAHUATHOCTUYECKUM MEPOTPHSITHSIM COOTBETCTBOBAJIO BCEM
THYECKHM CTaHIapTaMm OuodThyeckoro komurera M3 PO paspaboTaHHBIM B
COOTBETCTBUM C XEJIbCUHCKOM JeKiapauuerd BceMHUpHOM acconuanuu <«3TUYECKUE
MIPUHIIUIIBI TPOBEICHUSI HAYYHBIX MEAUIUHCKUX MCCIEAOBAHUM C YYACTUEM YEJIOBEKA)
¢ momnpaBkamu 2000 roma u «lIpaBuiamMu KIMHUYECKOW MpakTUKH B Poccuiickoii
Oenepaunu, yrBepKaeHHbIMUA [Ipukazom MunzapaBa PD ot 19.06.23 Ne266». Bce
NalMeHThl Jaid  WHQOPMHPOBAHHOE COIVIaCME€ Ha yd4acTUE€ B HCCIEIOBaHUM.
JluccepTrallmoOHHOE HCCIEA0BaHUE OBLJIO PACCMOTPEHO U OAOOPEHO B JIOKAJIBHOM
stuyeckoM komutete ®I'AOY BO PHUMY um. H.W. IluporoBa Munszapasa Poccuu

(ITuporosckuit Yausepcurer) 15.04.24 rona.

2.2 O0masi XapaKTepUCTHKA MAIUEHTOB PETPOCIEKTUBHOI0 UCCIeI0BAHNUS

PaGora Obplna BBIMOJHEHA HAa OCHOBE JIAHHBIX KJIMHHUKO-PEHTTCHOJOTHUYECKOTO
aHanu3a 115 manueHToB C 3aKpBITHIMU ITEPEIOMaMU POKCUMAIBHOTO OT/EJIA IIEYEBON
KOCTH, TOCTIUTATU3UPOBAHHBIX U MPOOTIEPUPOBAHHBIX B TPABMATOJIOT0-OPTONEANYECKOM
otaenenuu I'bBY3 I'Kb Nel7 JI3M r. Mocksa 3a nepuon 2015-2020 roma. ¥V Bcex
MAlMEHTOB TIepe]] BBIMIOJIHEHUEM UCCIEAOBaHUN ObUIM B3SITHl HUH(POPMHUPOBAHHBIC
JTOOPOBOJIBLHBIE COTTACHS HA MEIUIIMHCKHUE BMEIIATEIHCTBA.

KpurepusiMu BKIIFOUEHHUS MALIMEHTOB B 3TO UCCIEAOBAHUE ObUIH:
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e  BoO3pact crapue 18 et
®  HaJIMYME 3aKPBITOrO IMEpesioMa MPOKCUMAJIBHOIO OTAENA IJIEYEBOM KOCTH
(maBHOCTB TpaBMBI 110 1 Hemenn)
® CMCIICHHBIE  W/WIM  HECTaOWJIbHBIC (OCKOJIBUATHIC) MIEPEIIOMBI
MIPOKCUMAJIBHOTO OT/EJNA MJIEYEBON KOCTH
KpurepusiMmu HEBKIIIOUEHHUS B UCCIIEIOBaHUE ObUIH:
®  TICUXUYECKHUE OTKJIOHEHUS
®  HaIWYHUE JCKOMIICHCHPOBAHHBIX XPOHUYECCKUX 3a00JICBaHUIMA
®  HECMEIICHHbIC CTAOWIbHBIC TIEPEIIOMbI TPOKCUMAIBHOTO OT/IENA IJICYeBOM
KOCTH
e  HICWIATEPAIbHbIC TOBPEKICHUS BEPXHEN KOHEYHOCTH
e  JIaBHOCTH TpaBMHI Oosee 1 Hexpenu
®  NIEPEJIOMOBBIBUXH MPOKCHUMAIBHOTO OT/IENA MJIEYEBON KOCTH
e  [OJUTpPaBMA
®  HaJIMYME TPAaBMATUYECKUX COCYAUCTO-HEBPOJOTHUECKHUX MMOBPEKICHUM
Kpurepusimu nCKIIOYEHUS U3 UCCIIEI0BAHUS ObLIN:
®  HEsBKAa Ha KOHTPOJIbHBIE OCMOTPHI
®  HEKOMIUIAGHTHOCTH MAIIMEHTA, HAPYIICHUE PEKUMA U PEKOMEHIAINI
®  CMEpTb OT COMYTCTBYIOIUX 3a001€BaHU
Bce 115 nmanueHTOB COOTBETCTBOBAIM KPUTEPHUSIM BKJIKOYEHHUS] B UCCICAOBAHHUE.
Otmedanoch OOJbIe MAIMEHTOB >KEHCKOro mona (83 xeHmwmHbl — 72,2%). Yamne
TpaBMaM IIJIEYEBOI0 CyCTaBa MOJABEPTAIMCH MAUEHTHI OXKUI0ro Bo3pacta (60-74 roga):
KeHIUHbI (42,2%), myxuunsl (40,6%), Bcero 48 nauuenToB u3 115 (41,7%).
BbU10 BBIACIIEHO 2 TPYNIIBL:
B «OcHoBnyto rpynny 1» Bonun 73 nanueHTa, KOTopsiM Obul BeinoaHeH MUHO
IpyU TOMOIIM AaHTepoyiarepaibHOro Jnocryna. Cpeau NauMeHTOB H3TOW TPYHIBI

npeo0Iaiaiay JKeHIIUHBI MOXUIOro Bo3pacTa (56 malMeHTOB), CPeIHUN BO3PACT ObLI

56,6 = 14,7 ner.
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B «I'pynny cpaBHeHust 1» Bouuin 42 manueHTa, KOTOpbIM ObUIa BBIIIOJHEHA
OPU® npu nmomoIu AIbTONEKTOPaIbHOTO gocTyna. Cpeny maiueHToB npeoodiiananu
YKEHIIMHBI MOXUI0ro Bo3pacta (11 marueHnToB), cpeanuii Bo3pact Obl1 62,3 £ 12,6 neT.
OOwas MenuaHa MpH OLIEHKE BO3pacToB Obula paBHa 60 (MUHHMMAaIbHBIA Bo3pacT 27,
HWKHUN KBapTwib 49, BepxXHUM KBapTWIb 69, MakcuMmanbHbIM BO3pacT &8), 4TO
MIO3BOJIJIO BBIJEIUTH IOATPYIIIBI NanueHToB 10 60-Tu yier u crapme 60-Tu JeT s
OLICHKM OCOOEHHOCTEW pe3ynbTaToB MX JiedeHus. Haubonbliee KOJIMYECTBO
HaOIII0JaeMBIX TIAIMEHTOB ObLTH TIpoonepupoBanbl B 2020 romy — 38 ciyqaeB (33 %).
[TarueHTsl OBUIM OLICHEHBI HE MEHee, 4eM uepe3 12 MecsleB ¢ MOMEHTa OIlepaluu.
Cpennunii nepuoa HaOmonenus B «OcHoBHOM rpynime 1» cocraBun 35,1 + 20 mecsues, B
«I'pynne cpaBuenus 1» — 35,9 + 24,8 mecsues.

Haubonee yacTo manmeHTam BBINOJIHSUIM HAKOCTHBIM OCTEOCHMHTE3 B IpEJesiax
JIByX CYTOK Iociie TpaBMbl (72 ciyyas, 62,6%). IIpoueHTHOE COOTHONIEHUE MAIIMEHTOB
000MX CHOCOOOB HAKOCTHOI'O OCTEOCHMHTE3a 3KBHUBAJEHTHO IO CPOKAM BBIOJHEHMSI
oneparuBHoro BMemarenabctea (OPUD 2,3 + 2.6 » MUHO 2 + 1,8 nueit, p=0,952).

N3 115 mnepenomMoB MNPOKCHMMAIbHOTO OTIENa IIJICUeBOM KOCTH Obuto 9
yeThIpexdparMeHTapHbIX nepesoMoB (onepupoBanbl ciocooom OPU® — 6, MUHO — 3),
35 Tpexdparmentapubix (20 onepupoBansl MMHO u 15 onepupoBansr OPU®D) u 71
nByxgparmentapHsbiil nepesnom (50 onepupoansl MUHO u 21 onepupoBansl OPUD)
no knaccudukanuu Neer. toro, no cnocooy MUHO 73 oneparniuu, U3 HUX KEHIIUHbI
56, myxuunsl 17; mo cnocody OPUD 42: xenmuusl 27, Myxuusbl 15. Pe3ynsrats

MPE/ICTaBIICHbI B CPaBHUTENIbHOU Tabnuiie (Tabnuua 2.1).

Tabmuma 2.1 — CpaBHUTENbHBIN aHATN3 UCCIIEAYEMBIX TPYII MAIMEHTOB U HAKOCTHOTO
OCTEOCHHTE3a 0 THUITY NIepesioMa NPOKCUMAIIBHOTO OT/ENA MJICYEBOM KOCTH 110

kiaccudukauu Neer



I'pynna nanuenroB
Ypogens P,
Tun nepesioma
OcHoBHas rpynna 1 I'pynna cpaBHenus 1 (df=2)
(MHUHO), (N=73) (OPUD), (N=42)
Neer 11 50 (68,5%) 21 (50,0%)
Neer 111 20 (27,4%) 15 (35,7%) 0,06
Neer IV 3 (4,1%) 6 (14,3%)

Cpennuii Bo3pact nanueHToB («I'pynna cpaBenus 1» 62,3 + 12,6 u «OcHoBHAas

rpynmna 1» 56,6 + 14,7), mequana — 60 et (tabmuna 2.2 u 2.3).

Tabnuma 2.2 — Pacnpeenenue naideHToB BO3PACTHBIX TPYMI cTapiie u miaaie 60tu

JIET MO MOy

Bo3pacTHble rpynnbl
Moa Ypogens P, (df=1)
o 60-Tu aet, (N=53) 60 s1eT u 00s1ee, (N=62)
Kenckui 36 (67,9%) 47 (75,8%) 0.347
MysKcKoii 17 (32,1%) 15 (24,2%) ’

Tabmuua 2.3 — BeTpeuaeMoCTh TUIIOB TepeoMa 1Mo Kiaccuukanui Neer B

3aBUCUMOCTH OT BO3PACTHBIX I'PYIIII ITIAIUCHTOB

Bo3pacTHble rpynnbi
Ypogens P,
Tun mepesioma 60 Jet u Oo.1ee,
Jlo 60-TH Jet, (N=53) (df=2)
(N=62)
Neer 11 37 (69,8%) 34 (54,8%)
Neer 111 13 (24,5%) 22 (35,5%) 0,252
Neer 1V 3 (5,7%) 6 (9,7%)

2.3 O0masi XapaKTepUCTHKA MAIHEHTOB MPOCHEKTHBHOIO MCCJIeI0OBAHUSA

Jnis omneHku >(PQPEKTUBHOCTH TMPUMEHEHHUS alrOpUTMa BBHIOOpAa MHHHMAIBHO

HMHBA3HUBHOI'O HAaKOCTHOI'O OCTCOCHHTC3a )51 III/I(l)(bepeHHI/IpOBaHHOF (&}
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peadbMINTAIMOHHOTO MPOTOKOJA ObUIO MPOBENEHO HPOCHEKTUBHOE HCCIIECIOBAHUE.
[IpoonepupoBansl 38 maruenToB B niepuoa 2021-2023 rogos Ha 6a3e ['bY3 I'Kb Nel7
JI3M. OGo3naueHa sta rpynmna Oputa «OcHOBHas rpynma 2». B oty rpynmy Bomuiu
cllyyau JABYX- M Tpex(parMEHTapHBIX  MEPEIIOMOB, KOTOPbIX  BEJIU IO
b depeHIIMPOBAHHOMY PEaOMINTAIIMOHHOMY MPOTOKOIY C YYETOM KIMHHUYECKOTO U
HKCIIEPUMEHTAIBHOIO MCCIEAOBAHUN. Y BCEX MAIMEHTOB MPOCHEKTHUBHON TPYMIIbI
nepes BBIOJIHEHUEM HCCIIEIOBAaHUN OBLIU B3SThI MH(POPMUPOBAHHBIE JTOOPOBOJILHBIE
commacus Ha MEAMIMHCKHE BMemareiabcTBa. OTMedanoch OOJbllee KOJIUYECTBO
NAIMEHTOB >KEHCKOro mnoja: 27 xeHumuH (71%). Yame or nepeaoMoB NPOKCUMAIBHOTO
OT/ieJia TIJICYEBOM KOCTH CTpaJalid MAIlMEHThl MOXKUIoro Bo3pacta (60-74 rona) 52,6%,
cpenHuil Bo3pact coctaBui 57,3+13,9 ner.

[lo pe3ynbpraraMm peTpOCHEeKTUBHOrO uccienoBanus (115 marueHTOB) B mepuoa
2015-2020rr., ObL1a BBIJIETIEHA KOTOPTa MAIlMEHTOB, ONepUpOBaHHbIX criocooom MUHO,
C NPUMEHEHUEM peadWINTALMOHHOTO NPOTOKOJAa B COOTBETCTBUM C pE3yJIbTaTaMU
aBTOPOB  cuUcTeMarudyeckoro o63opa [39]. Otm 73 manuMeHTa COCTaBUIIU
PETPOCHEKTUBHYIO TPYIITy. DTy rpyminy o6o3Haumnm «['pynmna cpaBHeHUs 2.

B yka3zaHHBIX TpyIIax HCCIEAOBAHUS 3aKPBITHIE IEPEIOMbI MPOKCUMAIBHOTO
oT/eNla IUIEYEBOM KOCTH dalle BcTpevyaiauch y »keHmuH (83 mnanuentku (74,8%).
['pynmer maruenToB 10 60 et u crapiie 60 JeT S5KBUBAJICHTHO OBUTH PaCIpe/IeIeHbI TI0

aJlropurMam BBI60pa MHHHMAJIbHO MHBA3WMBHOI'O HAKOCTHOI'O OCTCOCHHTC3a (pI/ICYHOK

2.2).
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g [ I'pynma cpaBHeHHS 2 B OcHoBHas rpymma 2
dss

75% - 65,5% 66,0%
60%
45%
30%
15%

0% -

Ho 60 net 60 meT u Ooree
Bo3spacrtras rpymma

PI/ICYHOK 22— Pacnpez[eneHI/m IIPOLCHTHBIX I[OJ'IGﬁ MMallCHTOB MJIAAIIC U CTAapIIC 60T

10 BUJly MCCIEAYEMBIX TPYIII ITALIMEHTOB HAKOCTHOI'O OCTEOCHHTE3A

B nanbHeiiimem ObuI0 MpoBeAeHO cpaBHEeHUE SPGHEKTUBHOCTH aJITOPUTMOB

MHWHHMAJIbBHO NHBA3WBHOI'O HAKOCTHOI'O OCTCOCHHTE3a U pea6I/IJII/ITaHI/IOHHBIX IIOAXOOOB.

2.4 MeToabl MCCJIeI0OBAHUSA

beil  mpuMeHEeH KOMIUIEKCHBIM TOJAXO0J K  OOCJIEIOBaHUIO  MAaIlMEHTOB,
BKJIFOUAIOMUA B ce0d KIMHUYCCKUA OCMOTPp ¥ HWHCTPYMEHTAIbHBIE METOMIBI
UCCIIeIOBaHUA.

Kiannunuyeckoe o0ciieoBaHue

[lepBUYHBII OCMOTpP TPOUCXOAWJ Ha 0a3e MPUEMHOrO OTHAEICHUS B cllydae
OKCTPEHHOTO OOpalieHusT WIKM B YCJIOBHUSIX TMOJUKIMHUYECKOTO KaOWHETa IMpHU
oOpaIeHnH ManueHTa B OTCPOYCHHOM Topsake. [larueHTsl mpeabsaBsiIn Kano0bl Ha
0011 B 00JIACTM TPABMHUPOBAHHOIO IUI€Ya, HAPACTAIONIYI0 OTEYHOCTH, MOIKOKHYIO
reMaTromy, orpaHndeHue oObemMa JABWKCHUN U JedopMaliiio KoHTypa cyctaBa. Ocoboe
BHHUMAaHWE YACISIN cOOpy aHaMHe3a JIsl OIICHKA MEXaHW3Ma M TSHKECTH TpaBMEI. Yarre
BCET0 MEXaHU3MOM SIBJISUIOCH TAJICHUE HA OTBEJACHHYIO WJIM MPUBEICHHYIO B IJICUEBOM
CyCTaBe BEPXHIOI KOHEYHOCTH, HECKOJBKO PEXKE MEXaHHU3MOM TPaBMbI OBLI MPSMOM

yaap o TYHOﬁ npcamceT B obactu IIPOKCUMAJIBHOI'O OTACIIA IIJICYa.
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@Ou3MKaNbHBIA  OCMOTP IOBPEXKJIECHHOIO IUIEYa HAayuMHAIM C  OCMOTpA
KOHTpaJIaTepalbHOM BepXHEeW KoHeyHocth w e€ ¢ynkouum. Ilpm  ocmotpe
TPaBMHUPOBAHHOU BEPXHEW KOHEYHOCTH OTMEYAIACh CIIIAXKEHHOCTh KOHTYpa IJIEYEBOTO
CycTaBa BCJEACTBUE HApACTAIOIIEH OTEYHOCTH, BBIPAKEHHOM IMOJKOXKHOW reMaTOMBbI B
JAIa30He OT aKPOMHMAJIbHOM YacCTH IUIeYa 10 CPENHEW, a MHOTJA U HWKHEU TPETH
wieya. B psne cnyuyaeB ormevanacek yrioBas aedopManus B 00JaCTH BEpXHEH TpPETH
IUIEYEBOM KOCTH, OTYETIIMBO ObLIA BUJIHA CyOakpoMuanabHas 6oposna. TpaBMupoBaHHas
BEPXHsS KOHEYHOCTh 3aHUMaja BbIHYKJIEHHOE IIOJIOKEHUE: TPUBEICHHAS U
pPOTHpPOBaHHAsE KHYTPH B IUJICYEBOM CYCTaBE, COTHYTas B JIOKTEBOM CYCTaBe IpHU
NOJJIEPKKE 32 MPEIIeube MPH MOMOIIH 310poBOM pyku. [Ipu manpnanum orMevanach
pe3kast 00JIE3HEHHOCTh B 00JIaCTH MPOKCUMAIIBHOTO OT/IeNa IJICYeBONH KOCTH, 00JIacTh
aKpOMUOHAa W/WiM OulenuTalbHOM Oopo3abl. Ilpy Jerkux naccUBHBIX JBUKEHHSIX
BBISIBJISUIA KPEMUTAIIMIO OTIIOMKOB, yculieHUe 0oJiel, pepIeKTOPHBII MBIIIICUHBIA CIIa3M.
[10JI0KUTENBHBIMA SIBISUINCH TECTBI OCEBOM KOMIIPECCUU M TPaKLMHA TPABMHPOBAHHOMN
BEPXHEN KOHEYHOCTH.

B nmocrneonepalliOHHOM TEpUOAE HCCIAEAOBAIM AKTUBHBIE M IMACCUBHBIE
JBUKEHMSI: OTBEJICHUE, MPUBEJEHUE, cTuOaHue, pa3rudanre, HapyKHas 1 BHYTPEHHsIS
poTaiusi, KpyroBble IBMXKEHHS IPH MOMOIIM CTaHAAPTHOTO yriomepa (PUCYHOK 2.3-
2.5). HauOomee wucnonp3yeMbIM B HACTOAIIEE BpEMsS SBISETCS «HOJb METOI»
U3MEPEHUs NIBUKEHUN B cycraBax [104], cormacHO KOTOpoMy aMIUIUTyAa JABUKECHUI
U3MEpSAETCsl OT CTaHAAPTHOIO HEWUTPAJIBHOIO HYJIEBOTO TOJIOKEHUS: TYJOBUIIE
BBIIPSAMIICHO, CTOINbI OOpallleHbl BIEpE], BEPXHUE KOHEUYHOCTH OMYILIEHBI BJOJIb

TYyJIOBHIIIA, TAJOHHU BO (prHTaJIBHOP'I IINTIOCKOCTH O6paHI€HBI KIICpCau.
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Pucynok 2.3 — Crubanue u pazrubaHue B TJIEYEBOM CYyCTaBe (CXEeMAaTHYECKOE

M300pakeHHEe OT aBTOPA)

Pucynox 2.4 — Hapy»xHasi 1 BHyTPEHHsISI pOTalluy (CXEMAaTHYECKOE N300paKeHHE OT

aBTOpA)



Pucynok 2.5 — OTBeieHrE U PUBEICHUE B INIEYEBOM CYCTaBE (CXEMaTUYECKOE

M300pakeHHEe OT aBTOPA)

B 3aBucuMOCTH OT THIA mepenoma, BHIPAXKEHHOCTH W HAIPABJICHHS CMEIICHUS
KOCTHBIX OTJIOMKOB Ha (JOHE HApaCTAIOUIET0 OT€Ka MSTKMX TKaHeH, aKIEHTHPOBAHHO
oOpailiajay BHUMaHUE Ha BO3MOKHOE pa3BUTHE MPU3HAKOB HEHpONaTHH.

Bcem  namueHTaM — NpOBOAWJIM  CTaHAAPTHBIE  KIMHHUKO-IA0OpaTOpPHBIE
UCCIIEJIOBAHUS MPHU MOCTYIUIEHUU B cranuoHap. OOmui U OMOXMMHUYECKUN aHaJIU3bl
KpPOBH, OOIIMI aHAIM3 MOYH, ONpEAETICHHE TPYIIbI KPOBU U pe3yc-pakTopa, MapKepbl
nHpeKmoHHbIX 3a0oneBannii BUY, remaruroB B u C, cudwmmca. MHcTpyMeHTaIbHBIE
UCCIIEJIOBAHUSA: AJIEKTpoKapauorpadus, peHTreHorpadus rpyqHON KIETKU U IJICYEBOTO
cycraBa. [lo moka3aHWsIM OCYIIECTBISUTA JIOTIOJHHUTENIbHOE OOCIeIOBaHNE BBHIY
HAJIMYUSl XPOHUYECKUX COIMYyTCTBYIOLINX 3a00JIEBAaHUI UM TPABM.

MeToabl Jiy4eBOil JUATHOCTUKHU

Pentrenorpaguueckoe oOcienoBaHHe IJICUEBOTO CycTaBa B JIBYX CTaHAAPTHBIX
IPOCKUMAX BBIIOJHSJIM BCEM MalMEHTaM Ha PEHTICHOAMATHOCTUYECKOM CHUCTEME
«DIRA-RC» (I'epmannsa) u «LUMENOS RF» ¢upmsr «SIEMENS» (I'epmanus) B
OTIEJICHUU  peHTreHojioruu.  PeHTreHorpaguio  BBINONHSIM IO  ONEpaluu,
MHTPAOIEPALlMOHHO MPHU MOMOIIHU 3IEKTPOHHOIO oNTHYecKoro rnpeodpazosarens (DOI1)

H II0CJIC OIICpaluu. KOHTpOJIBHO@ PCHTTCHOJIOTHYCCKOC O6CJ'I€I[OBaHI/Ie IMPpOBOJAUIIN
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Takke depe3 1-3-6-12 MecsieB mocie BBINOJHEHUS ONEPaTUBHOTO BMEIIATEJIHLCTBA

(pucyHok 2.6 u 2.7).

Pucynok 2.6 — Pentrenorpamma: mpu3Haku TpexgparMeHTapHOTo repeaoMa
MPOKCUMAIBHOTO OT/eNa TIEYeBON KOCTH CO CMEIIEHHUEM OTJIOMKOB (COOCTBEHHOE

HaOIIOICHHE)

Pucynok 2.7 — Komnbrotepuast Tomorpadust ¢ mpu3HakaMyd MHOTOOCKOJIBYATOTO
IepesoMa MPOKCUMAJIbHOTO OT/IENa IIJIEYEBOU KOCTH CO CMEILIEHUEM OTIIOMKOB

(coOcTBEHHOE HAOIIOCHUE)



43

Hcnonb3yemble POEKIIUU MPU PEHTTeHOrpaduu MiIe4eBOro CycraBa: mpsmasi U
OOKOBasi TpaHCTOpakajibHas. Yacto 00JieBOW CHUHAPOM HE TO3BOJIS BBIMOJHSITH BCE
OTNUCAHHbBIC MPOEKIIUU, B CBI3U C ATUM MPOBOAWINA ATUIIUYHBIC YKJIAIKH, MPOBOAWIN
HanOoJiee BO3MOXKHYIO MPSIMYIO U OOKOBYIO MPOEKIIMH WJIM HAMpPaBJSUIM TMallMeHTa Ha
KOMITBIOTEPHYIO ~ TOMOTpaui0o €  UENbl0  NPEeIONEPALMOHHOM  MOArOTOBKH.
JIOTIOJTHUTENIBHO BBIMOMHSUIM KOMITBIOTEPHYIO TOMOTpaduio B TMOCIECONEPaIMOHHOM
nepuojie Uil  OUEHKM Mex(parmeHTapHO (UKcAllMM OTJIOMKOB H  CTEIEHU
PEKOHCTPYKIIUH CYCTaBHBIX MOBEPXHOCTEH.

MeToabl KIMHNYECKOT0 aHAIN3a

QOYHKIMOHAIbHBIE PE3Y/IbTaThl JICUEHUSI MALIMEHTOB B OTAAJIEHHOM mepuoje (12
MeCSIIeB) OLEHUBAJIM, UCIONb3Ys /Ba cTaHAapTHbIX onpocHuka DASH u CSS, Takxke
OIICHUBAJIM XUPypruvecKkue pyoIisl B oTaieHHoM nepuojie (6onee 12 mecsitie) mo VSS
Y OTJICTIbHBIM U3MEPEHUSM.

[lepBbIii U3 HUX MPEACTABISIET COOOW CaMOOMPOCHUK, OTPAKAIOMIMKN BHUIACHHE
MalKEeHTOM €r0 OTPAaHUYEHHI B MOBCEAHEBHOW akTUBHOCTU. DASH mo3BossieT oueHuTh
yTpary OBITOBBIX HABHIKOB, C KOTOPBIMH CTAJIKMBAIOTCS MMAIIMEHTHI MOCIE 3a00JIeBaHNN
U TPaBM BEPXHEN KOHEUYHOCTH, & TAKKE MOAXOIUT ISl JJIUTEIBHOTO MOHUTOPHUHIA
JUHAMUKHU cocTosiHus nanuenta. lllupokast pacpocTpaHeHHOCTb, EPEBO HA MHOTHE
SI3BIKH, OTCYTCTBUE HEOOXOAMMOCTH CTICIIMATLHOM MOATOTOBKH, a Takxke dPQeKTa «moa
U TIOTOJIKaY, JACNIAI0T ATy MKy oleaoctynHo [111].

JIJ1st TpOXOXKJIEHHsI OPOCHUKA B CPETHEM MAlMEHTY HEOOXOIUMO YIIEIUTh OKOJIO
TPUALIATA MUHYT ISl ero 3anosHenus: 30 BompocoB o pusnyeckoit GyHKIUMU; OLEHKE
TSKECTU CHUMIITOMOB; COIIMAIbHOM (DYHKIIMOHUPOBAHUM C 5-0ajulbHOM Tpajanuen
OTBETOB U ITOJCUYETOM OOmmuxX 3HadeHui. [1o 15 GamIoB B KaXIOM U JOIOJIHUTEILHEIE
pazzensl it mpodheCCUOHATBHBIX CIIOPTCMEHOB M MY3bIKaHTOB (4 myHKTa o 15 6amios
B KaxJ10M). MunumyM 27 u3 30 myHKTOB JOJKHBI OBITh 3aMIOJHEHBI MTAIIMEHTOM, YTOOBI
BO3MOXXHO ObUIO paccuuTtarh 0ami. B mocnenyromem pesynsTaTsl TpaHCHOPMUPYIOT B
100-6anbHyt0 olieHKy. bonee BpIcOKasi oreHKa O3Ha4aeT OOJBIIYI0 HECIOCOOHOCTH, ()

— OTCYTCTBHE IIPU3HAKOB Hezeecnocoonoctu [111].
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DASH: ontenuBanu ot 0 10 25 60aJUI0B KaK «OTIUYHO», OT 26 10 50 0aJu10B — Kak
«xopomro», or 51 mo 75 6amioB — «ymOBICTBOpUTEILHO», OoT 76 mo 100 GammnoB —

«I10X0» (PUCYHOK 2.8).

QuickDASH
Moxanyiicta OueHWTE Bally CNOCOGHOCTL AEnaTs CNEAYIOWME NeACTBMA B TE48HWe NOoCneaHe
Hegenu, CTasA KPY»XOK BOKPYr HOMEepa COOTBETCTBYIOLLEro OTBETA.
HEMHOIO YMEPEHHO OYEHb HEBO3-

HETPYAHO ‘tpynHo  TPYOHO  TPYOHO  MOXHO -
PA30EN PAEOThI (0ONONHUTENBbHbIW)
1. OTKpBITE MNOTHO-3AKPLITY) UMW HOBYIO
6 5 = o 1 2 3 4 ] Cnepylowme BONPOCH! KACAIOTCA BO3ASACTBHA NpoGnemMs! BaLUeH pyKM, NNeva uniu KUCTH Ha cnocoGHocTs paborate
BHKY G pe3eDOBON KLILLKOR. ~ 1 [ ©CNH 3TO BaLLE OCHOBHOE AEMO).
2. [lenate TRKENbIE SOMALUHKE XO3AACTBEHHLIE 1 2 3 4 5 TOXANYHCTE YKEKUTE, KeM Bl .
(mnmm. CTEHS, MBTTh fIONL). D £ ve paBoTaio. (Bui MOXETE NPONYCTUTL AaHHLIA paanen).
3. Hectv xosancTeeHylo Cymky nan 1 2 3 4 5 TMoxanyicTa, oBBenuTE 8 KpYXOK LMpY, y obpasom on Yo BaWy o Ha
noptehent. npoLNoi Henene. MMenu i Bsl TPYAHOCTL #
4. MisiTh cnusy. 1 2 3 4 5 HE HEMHOrO YMEPEHHO OYEHb HEBO3M
TPYOHO  TPYOHO TPYOQHO  TPYOHO  OXHO
5. Pe3aTh HOXOM NWLLENPOAYKTI 1 2 3 4 L] 1. Micnonb3ys NPUBLIMHYID TEXHUKY ANA BalIER
paboTei? 1 2 3 4 5
6. Oen WMNK 33HATUA, e
HEKOTOPYIO CUAY M BOAAEACTaME Yepes BaLly . Via-3a BONK B pyKe, NNeye Win KACTH, 1 2 3 4 s
PyKy, VG40 UM pyKy (Hanp., NOAMETaHHe, 1 2 3 4 5 BLINONHAR BALY NPUBLIMHYIO paGory?
paboTta MONOTKOM, TEHHWUC U T.A.). 3. Beinonuas ceok paboTy Tak, kak Bam 1 2 3 4 5
# xarenock bul?
YPE3BbI- 4. TpaTs Balue NPHELIMHOE KONWYECTBO BDEMEHN
I HUCKONbKO HEMHOIMO YMEPEHHO MHOro YARHO NPA BLINONHEHMM PABOTS? 1 2 3 4 5
7. [1o kaKoi cTeneH1 npobnema saluen pyku, ¥
NNE4a MM KUCTH CTaNkMBanacs ¢ Ba-wen #
HOPMANBHOR COLMANBLHOA AKTUBHOCTLIO (B 1 2 3 4 5
KpYTY CEMbi, D3, COCefieN) B TeueHue MPO®ECCHOHANBHBIE CNOPTCMEHbI / MY3bIKAHTbI (IOMONHUTENBHbIM)
npoLLnon Heaenu? Creflyolume BONPOCH! KACAKTCA BOAEHCTEMA NPOBNEMbI BaLLEH PYKA, NNEYE UNK KACTH HA 3BHATHA BAMA TEM WK
BE3 OFPAHM- HECMOCOB WHBIM BUWAOM CMIOPTa WANK My3biki. Ecnu Bl 3aHuMaeTecs Bonee Yem OfiHUM BUOOM CNOPTa Nk WrpaeTe Bonee yem
I YEHUA HEMHOTO YMEPEHHO  O4EHb HBIA(AS) Ha OOHOM WHCTPYMEHTE, OTBETLTE COOTBETCTBEHHO TOMY BMAY AESTENLHOCTH, KOTOPLIA HauGonee BameH AN Bac.
! YACTA YKAMKHTE COPT UNK Py ", KOTOPbIA
8. Beinu nu Bel orpaHuueHs! B Bawei pabo-Te BaXHbLIM ANA Bac:
Wnu Apyrmx MAPHBIX EXEHEBHbIX e
i A m:;—aap?:rgoﬁne:: i = ﬁ;el:a 1 2 3 4 5 [ r—— CMIOPTOM UK HE MIPaK HA MHCTPYMEHTE. (Bul MOMETE NPONYCTHTL AaHHsIA pasaen)
= Py, 2 Moxanyicra, obsenuTe 8 Kpyxok Lndpy, y obpasom on: Bawy ¢ Ha
WK KACTH 8 TEYeHWe NPOLLNOR Heaenn? npowLNOf Hegene.
:il @ I HE HEMHOrO YMEPEHHO O4YEHb HEBO3M
loxanyAicTa oLeHuTe Cepbe3HOCTL Cneayio- YPE3Bbl- TPYOQHO TPYOHO TPYOAHO TPYOHO OXHO
WMX NPU3HAKOB Ha NOCNEeaHeR Heaene. I HEX IEMHOTD. YMEPERHO L] YHAWHO
1. MCnons3ys NPUBLINHYIO TEXHUKY [INS WIDL! Ha 1 2 3 4 5
MHCTDYMEHTE MITM B0 BPEMS 3aHATHA CNOPTOM?
9. Bonk B pyxe, NNeye UNu KuCTu. 1 2 3 4 5
2. WMa-3a Gonw B pyke, NNeve uni KNCTH NP1 urpe 1 2 3 4 5
HA VHCTDYMEHTE HIM 3BHATHM CNOPTOM?
10. MoKansBaHMe 8 pyKe, NNeye Unu KUCTI. 1 2 3 4 5 3. TIpH UIDE Ha MHCTPYMEHTE MNM JBHATHN i 2 s " .
. CNOPTOM TaK, KaK Bam X0Tenock Gel?
=== | 4. TpaTA Balle NPHBLIYHOE KONMYECTBO BPEMEHMN
HACTONGKO 1 2 3 4 5
?
HE TPyqHo HEMHOTO YMEPEHHO OYEHB TPYAHO,YTO O Y TP,
TPYOHO TPYAHO  TPYAHO HE MOy 3
CMNATb
11. Hackonkko TpyaHo Obino cnarte Ma-3a
Bonm 8 pyke, fneve UNK KUCTH B TedeHme 1 2 3 4 5 BBIYUCNEHME WKAMNbI AONONHUTENLHOO PA3MENA Ha Bce 4 Bonpoca A0mkHel GeiTe fiaHs! oTeTs. MpocTo
nEwncﬁ Heaenu? CNOXMTE 33aHHLIE BENMMMHE! K00 OTBETa M Pa3fenuTe Ha 4 (KONUYECTBO NYHKTOB), BLIMTHTE 1 1 yMHOXTE Ha 25.

[ [ cymuma n oTeeTOB]

LC) | 95, FA€ N paBeH KONU-EeCcTsy
lUkana QuickDASH HecnocoBHOCTH/CHMNTOMOR = | 7” 1 P o GnHeHHLIX O TBETOB.

Wkana QuickDASH ve moxeT GbITe NOACUMTAHA, ecnk nponywewxo Gonee 1 nyHkTa. 4

Pucynok 2.8 — Onpochnuk Disabilities of the Arm, Shoulder and Hand

Eme ogHuM 4YacTo MCHONIB3yeMbIM ONPOCHUKOM siBisieTcs mikana KoHctaHTa
(Constant Shoulder Score, CSS). On 6pi1 paszpabotan AjanoM Mriopau B mepuoje
1981-1986 rr. ABTOp 3amymMan STOT OMPOCHHUK JJIsi OIIGHKH OOIIEro COCTOSHUS,
(YHKIMOHAIBHOIO CTaTyca IMOBPEKICHHOIO IIJICUEBOr0 cycraBa. EBpormeiickas
accormaIys Xupypruu miedeBoro u JokteBoro cycraBoB (SECEC/ESSSE) momnepikana
3(pPEKTUBHOCTH JAHHOTO OIPOCHUKA U B HACTOSILEE BPEMsI OH LIMPOKO HCIOJIB3YETCS
BO Bceil EBpome u sBISETCS 30JI0TBIM CTaHAApTOM B OIEHKE (PYHKLIMU IJICUEBOTO

cyctana [89].
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st hbopMupoBanHuss OOBEKTUBHOTO pe3ylibTaTa, a TakKe CyObeKTUBHON OIEHKH
OTIPOCHUK pa3JieliecH Ha TOIIMYHKTHI, ONWCHIBaromue 001p (MakcumyM 15 Gamios),
©KETHEBHYI0 aKTUBHOCTHh (MakcumyM 20 OamioB), oObeM aBwkeHHH (Makcumym 40
OaJJIOB) U CWIIy KOHEYHOCTH (MakcumyM 25 OamsioB). Uem BbIlIe MOKa3aTelb, TEM,

COOTBETCTBEHHO Jiyuiie ¢pyHkius (Muaumym 0, makcumym 100) [25, 89] (pucyHok 2.9).

Obbem aBMEeHMI
Crubanne -0°-30° 0
llIkana Koucranrta (Constant Shoulder Score) - 31°-60° 2
®UO spaua OHO nanuenra - 61°-90° 4
-91°-120° 6
OtBeTbTe Ha BCE BOMPOCHI, BRIONPas TONBKO OIMH OTBET, €C/IM He
o SNn°®
yKa3aHo MHOe 1215150 8
B reuenue npeapiymmx 4 Hepens - 151°-180° 10
Bone O4YeHb CHM/IbHAsA 0 Orsegenne - 0°-30° 0
CUIBHAR 5 - 31°-60° 2
ymepeHHas 10 - 61°-90° 4
o o
Het Gomm 15 i 6
- - 121°-150° 8
VYpoBeHb aKTHBHOCTH | 30POBbLI COH ma(2) mer (0) e =
(Bo1GepuTe nOAXOAA- ™ - 151°-180 10
P MOTHOLEHHbILIT OTABIX/CIOPT na (4) net (0) - P §
1uii 0TEET) Hapyxsas porauus Pyka Haj| ron10Boit, 10K0Th 2
[MOTHOLEHHOE BbIIO/THEHHE na (4) et (0) Brepenu
obszanHoOCTel Ha paboTe — = B
PYKa HaJj FOI0BO, 10KOTE 4
Ypogens, 10 KOTOPOTO | 10 YPOBHA MOACHUIBI 2 caamm
BBIMUSSTOTONE TS oy YPOBHSA MeUEBUIHOTIO OT- 4 PYKa Ha BEpPXYLIKE FO/OBbI, 6
PYKY Ha CTOpOHE 110~ :
pocTKa JIOKOTB BOEPEAM
PKEHHOIO CyCTaBa
[I0 YPOBHA L€k 6 PYKa Ha BEpXYILKE FOIOBbI, 8
NOKOTB C3a[1M
IO YPOBHA MaKyIIKK 8
TOTHOE NOJHATHE PYKH 10
BbIIIE YPOBHS IOIOBbI 10 -
BuyTpennas poranua | bokosaa nosepxnocts Genpa
CHMJIA OTBENEHUS -0 0 ' a
rogMua
(0,5 xr) 0515 2
ToACHMYHO-KPECTLOBOE COY-
-2-3 5 NeHeHue
-3,5-4,5 8 TMoacuuua (L3)
-5-6 11 12 noasonoxk (T12) 8
-6.5-7.5 14 Mexnonatounan obnacts (T7) 10
-7,5-9 17 ——
3uayenne wkans Koncranra
-9.5-10.5 20 Maxcumanbhoe ssadenne 100 bannos
-11-12 23 Pasnuia MeAIy 340POBOIl i IOPaKeHHOM CTOPOHON
w12 25 >30 -naoxo 21-30- yaosnersopurenpro 11-20 - xopomo <11 - otanyso

Pucynok 2.9 — Onmpocuuk Constant Shoulder Score

Kpome Toro, B HameM HCCIICIOBAaHUU OBUIM OIICHCHBI XUPYPTHUECKUE PYOITHI.
OneHky npoBoaAwIM 10 MexayHapoaHo BaHkyBepcKol OIICHOUHOM IIKaje g 00enx
rpynn uccinenyemsix. B 1990 rogy ona Obuta BnepBwie npeactaniena (Vancouver Scar
Scale,VSS). B pamkax 5Toif mIKanbl OIIEHWBAETCS BaCKyJISpHU3allisi, MUTMEHTAIIHS,
AJIACTUYHOCTH, TOJIIMHA/BBICOTA pyOI1a. PyO1ibl orleHMBatoTCA 1o yucity 6amios ot 0 10

3 nmm ot 0 1o 5 6aToB, B CyMMe MakcuManbHOE 3HaueHue 13 6amtoB (pucyHok 2.10).
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 Mapamertp | Xapaxtepmucruxa pybua | Ouenxa, Gannsi
HopmansHbi
Pozoesi
BackynApiiayma
KpacHbiR
Barposm@

HopMansHua

0

1

2

3

0

MurvesTaunn lManonurmeHTaumMa 'I
(MNEpNUrMeE-TaLMRA 2
Hopmansssi 0
Mn.r;m;L I'ID.I:I.E?HMB.&H 1
Ynpynai 2

i - z

InacTMNHOCT | Teepamin
MnoTses, HaTAHY TR,
HO HE CNaAHHLIA C OKpYy™a-
FOLIMAMM TRIHAME
KoHTpakTypa
Mnocwa

=

<2 MM

=D W

Bucora/ronwmna 2-5 mm
»5 mm 3

Ofwan oyenxa Max 13

Pucynok 2.10 — BankyBepckas mkana (VSS) oLeHKH XUpypruyeckux pyoros

Kpome Toro, Mbl aHamu3UPOBAIN pa3MEPbl XUPYPTrUUECKOTo pyoOlia mpu MOMOIIH
CaHTUMETPOBOM JIEHTHI WIH JIMHEWKU. M3Mepsinu oO1nyro JuiMHy pyOua yepes roj nocie
OIlEepalfy, a TAKKE OLECHUBAJIM €r0 WIMPHUHY B TPEX TOUKA, & UMEHHO NMPOKCUMAJIbHAS,
cpenHsisi W AucTanbHas Tpetd. B cimydae cmocoba MMHO BeauduHBI AJIMHBI
MUHHJOCTYTIOB  CyMMHpPOBAJIUCh IS OOBEKTUBHOTO CPAaBHEHHS C  €IWHBIM
JENbTONEKTOPATIBbHBIM  TOCTYNOM. Pe3ynbrarel u3MepeHust il yaoOCTBa aHaiu3a

NEPEBOJIMIN B MUJUIUMETPHI (PUCYHOK 2.11).
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Pucynok 2.11 — 3mepenue mnpuHbl XUPYPruyeckoro pyoua (CoOCTBEHHOE
HaOITIO/ICHNUE)
N3mepenne y4acTkoB: A — IpOKCUMAaJIbHBIN y4acTokK, b — cepenuna, B —

I[PICTEU'IBHBIﬁ Y4aCTOK, 9TO COOTBCTCTBYCT TOUKAM 1, 2, 3

MeToabl CTATHCTHYECKOI0 AHAJIN3A M 10KA3aTeJIbHONH MeANIMHBI

ConocTaBneHus IByX IPYIII MO KOJIMYECTBEHHBIM MOKA3aTENSIM OCYILECTBIISIINCH
Ha OCHOBE HemapaMmerpuyeckoro merona ManHa-YutHu. CpaBHeHus Tpex U Ooiee
IPpyNIl II0 YMCJIOBBIM ITOKa3aTeiasiM IPOBOJMIMCH HAa OCHOBE HEIapaMeTPUYECKOrO
kputepusi Kpackena-Yomneca. Craructhyeckas 3HAUMMOCTb pa3IMYUil Tpynm s

6I/IHapHBIX W HOMUHAJIBHBIX IICPEMCHHBIX OIIPCACIIAIACH C MCITOJIB30BAHMEM MCTOAA Xu-
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kBagpar IlupcoHa. AHamM3 B3aUMOCBSI3€M OCYHIECTBISUICS C HCIOJIb30BAaHUEM
HenapaMeTPUUYECKOW PaHrOBOM Koppesauuu o CriupMeny.

VYpoBeHb CTAaTHCTHYECKOW 3HAYMMOCTH ObLI1 3adukcupoBaH Ha ypoBHe 0,05.
Cratuctuueckas o0pabOTKa MaHHBIX OCYIIECTBISIACh C  IOMOIIBI0  TAKETOB
npukiaansix nporpamm IBM SPSS Statistics 23.0.

JIns vcciieioBaHusl CTPYKTYPhI JAHHBIX 0 KaXXJIOMY IMOKA3aTeI0 NPUMEHSIINCH
MeauaHa v kBapTiiu B popmare «Me [LQ; UQ]», 1 MUHUMYM U MaKCUMYM JJIsI OLICHKU
auana3zoHa pa3opoca 3HaueHul nokasarens B popmare «(Min; Max)».

MeTtoabl (GpU3MKO-MATEMATHYECKOT0 W KOHEYHO-3JIEMEHTHOro aHaausza 3D-
MojeJiel

B HamemM wucciaemoBaHnM ObUT TpUMEHEH (U3MKO-MaTEMaTHUYECKUN METOJ, a
Takke 3D-MomenupoBaHHE NEpPEIOMa MNPOKCUMAJIBHOIO OTAENa IIJIEYEBOM KOCTH B
YCIIOBHSIX HAKOCTHOTO OCTEOCHHTE3a IIACTHHOW C YITIOBOM CTaOWIbHOCTHIO. Jliis
M300paKEHUS HArpy30K Ha IJIACTHHY C YIJIOBOM CTaOMIBHOCTBHIO TMOCJIE OCTEOCHHTE3a
MPOKCUMAJIBHOTO OTJIeNa MIeYeBOM KocTu (popmupoBanu cxemy (pucyHok 2.12), mpu
kotopoit ¢ = P/ F, rne ¢ — manpsokenue B Ila (H/M?), P — cuna, F — mmomans

MOMEPEYHOTO0 CCUCHMA.
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[T

Uy

Pucynok 2.12 — Cxembl pacyeToB Harpy30K NpH HAKOCTHOM OCTEOCUHTE3€E
MPOKCUMAJIBHOTO OTJIeja MJIEYEBOM KOCTHU (CXeMaThuueckoe n300pakeHre OT aBTOPa)
A — rosioBKa Ij1€4€BOM KOCTH (MPOKCUMAaJIbHBIN PparMeHT), b — mpokcumanbHbIid OTAE
nuadusa medeBoit koctu, B — mactuna, I' — BunTHI, /| — oceBast Harpy3ka, E — MoMeHT
cuibl. Harpy3ku o ocu koctu X (BepTUKaJIbHAS CTPENKa), HA OTBEACHUE (CTpeKa

COOKY)

HampsiokeHue B mpeacTaBICHHOW CUTYAIlMd PACCYUTHIBAIIN, KAK OTHOIIEHNE CHJIBI
(Kr) K IUTomiagM IomepeyHoro cedenus (cm?). HamOomblias 9acTh Harpy3ok u
HaIpPsDKeHUsI UCTIBIThIBATKMCH B Touke E. Ha aTamax koHconmuaanuu nepeiomMa UMILIAHT
MOJIBEPTaJICS 3HAYUTEILHON IMUKJIMYECKOW HAarpy3Ke W MOT IPETepIieBaTh MOJOMKY JI0
CpallleHHsI KOCTH.

Hcmonp30BaHHBIE TPOTPAMMHBIC KOMIUICKCHI Ui JTaJbHEHIUX PacyeToOB
OTHOCHUJIUCh K CHCT€MaM aBTOMAaTU3MPOBAHHOTIO MPOCKTHUPOBAHUS, MPEIHA3HAYEHHOTO
JUISL CO3/laHus Mojesied W dYeprexeil. B mporpaMMHBIX KOMILIEKCAX MPOBOAMICS
KOHEYHO-3JICMEHTHBIA aHAIM3. DTOT METOJ IITMPOKO MCIIOIB3YETCSI BO MHOTHX O0JIaCTIX
U MOXET NPUMEHSTHCA JUIsl Pa3IMYHBIX IeJel B TPaBMATOJIOTHU M OPTOIEIUU:

(byHHaMeHTaJIBHOG IMOHUMAaHNC MCXAaHWKH OCTCOCHHTC3d, IIPOCKTUPOBAHNC HMMILIAHTA,
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IpeIoNEepalMOHHOE TIAaHUPOBaHUE. B OCHOBE KOHEYHO-3JIEMEHTHOTO aHAIM3a JIEKUT
POCTPAHCTBEHHAS AUCKPETU3ALNS: PA3/ICICHUE CIOXKHON TPEeXMEpPHOW TreOMeTpHH Ha
CETKy MaJICHbKHX JJIEMEHTOB, COCIMHEHHBIX B y3JaX. DIEMEHTHI Ae()OpPMHUPYIOTCS, B
OTJIMYME OT MOJIEJIEH OMOPHO-ABUTATEIHLHOTO armapara >KeCTKOro Teja, YTO MO3BOJISET
IIPOTHO3UPOBATH HANPsDKEHUS U Aedopmarin. KoHeuHO-3IeMEeHTHBIN aHaTH3 YHCIEHHO
pelIaeT CMEIEHUsI BCEX Y3JI0B MOJEIN OJHOBPEMEHHO, YTO MPUBOIUT K BBISBICHUIO
BBIUHCIIIEMBIX ~ paclpe/ielieHuil  HampsbkeHuit u - jgedopmanuii.  boibIIMHCTBO
WCCIICJIOBAHUN PEIIaroT Ui CTAaTMYECKOTO PABHOBECHUS KOHCTPYKIMH Ui 3aJaHHBIX
TPAaHUYHBIX YCJIOBUM (BHEIIHWE CWIBI M (PUKCUPOBAHHBIE TOYKU/TIOBEPXHOCTH),
npeHeOperas TMHAMUYCCKUMHA HHEPITMOHHBIME d(PeKTaMu.

Ha nepBom stame ctpounu 3D-monens B mporpamMMHOM Komruiekce Catia ¢
MOCJIEIYIONIUM COBEpIICHCTBOBaHUEM CTPYKTypbl B SolidWorks (ucmonb3ys maker
MOCTPOEHUsI Mojeneil), ganee (B MakeTe CTAaTUYECKOTO aHain3a) MPOU3BOAWIN
HeoOxomumbie pacu€tel. [lpu co3manum 3D-Momeneidt BbICTpaWiBaiM CETKY IS
IOCTABJICHHOM 3a7jauu, pa3Mep KOTOPOH KOPPEIHUPOBaJl ¢ TOUYHOCTHIO pPAcueToOB: YEM
MEHBIIIE KOHEUHBIE 3JIEMEHTHI, TeM TOYHEE pacueThl. B cilydae mocTpoeHus CeTKH
BUHTOB JICJIMJIA UX HA HECKOJIBKO CEKTOPOB TaKXe JJII TOYHOCTH INepeaadyu 00beMHOCTH

N TOYHOCTH PaCdYCTOB.



Pucynok 2.13 — MoaenupoBaHue HAaKOCTHOTO OCTEOCHMHTE3a B IPOIPAMMHO-
AHAJIMTUYECKUX KOMIUIEKCAaxX

A - 3D-Mozenp m€4eBOM KOCTH B YCIIOBUSIX HAKOCTHOTO OCTEOCHHTE3a
IUIACTUHOM M BUHTaMU. Mozenb KOCTHM UMeeT 30HY Jedekra, 0003HayaroIiero
OCKOJIBYATYI0 MeTadu3apHy0 30Hy TPOKCUMAIBHOTO OT/IeTIa MICYeBON KOCTH.

b - 3D-npocTpaHCTBEHHAss MOJEIb PEKOHCTPYKTUBHOW IUIACTHHBI C YITIOBOM

CTaOMIIEHOCTHIO BUHTOB

CoenuHeHus: MeXAy KOCTbIO M YNPOIICHHBIMU 0€3pe3b00BBIMU CTEPIKHIMU
BUHTOB MOJICTMPOBATIU KaK HE MOJIHOCTHIO CBSI3aHHBIE, C 000OCHOBAHMEM TOTO, YTO B
YCIOBHSIX CyOpa3pylIieHHss Ha 3THX HHTepdeicax MPOUCXOIAT 3HAYUTEIHHBIC
nBrKeHus. Pe3ar0oBbie coelMHEeHUsI ¢ OJIOKUPYIONTUMU BUHTAMU K IIJIACTHHAM TaKXkKe
MOJICTTUPOBAJIM KaK HE TIOJHOCTBIO CBsI3aHHBIC. Kpome TOro, TpaauilMOHHBIC
(HEOJIOKHMPYIOMIUECS) BUHTHI CI0KHEE MOJICIUPOBATH; MPOIECC X XUPYPTHIECKOTO
BBEJICHUS CO3/1aeT HANpsOKCHWE BHYTPU BUHTA, 0oJiee BBICOKHE AchOpPMAIMA KOCTH
BOKPYI BHUHTA, C)XaTHe MEXAYy IUTACTHHOW W KOCTBIO W (C JHHAMHYECKOM

KOMITPECCUOHHOM TUTACTUHON) MeK(pparMeHTapHOe CHKaTue.
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TunuyHOE pelIeHre KOHEYHO-3JIEMEHTHOIO aHaJIM3a COCTOSUIO M3 CMELIEHUI
MO0 BCEH KOHCTPYKIMH, a Takke AedopManiii ¥ HampsDKEHUH, MONYyYEeHHBIX B
pesynbrare 3tux cMmemeHui. [llkama orpaxkama pe3ynpraT pacyeTa HANpsOKEHUS B
pesyabrare aecTBus Harpy3ok (pucyHok 2.14). Ilpemen Tekyuectu — mapamerp
MaTepuaja IUIACTHHBI, MPUMEHSUIUCh WCXOAHbIE JAHHBIC: 3aJ1aBaJiCd MaTepHall —
TUTaH, aBTOMaTH4YECKN OTPAXKAJCS Ipelea TEeKydeCTH. Pe3ynbraT mKalbl MOKa3bIBal
NOTCHIMAJIBHO OIACHBIE CEYEHUs, TIJ€ MAaKCUMAJIbHOE 3HA4CHHE OTPa)Kajo
HaXOXKJIEHUE B Mpejesax 30Hbl ynpyroctu marepuana. Illpu ynpyroi agedopmanmu
IUIaCTUHA HE W3MEHsUIa JIMHEHHBIX 3HAUEHWH M T1I0CIE€ CHATHS Harpys3ku
BoccTaHaBiuBaia (GopMy. COOTBETCTBEHHO, €CJIHM HaIpsHDKEHHE ObLIo  OOoJbIie
mpefena TEeKy4ecTH Marepualia, HacTymajda IulacTudeckas aedopmarusi, T.e.
IUIACTUHA HauuHaia JAeQopMHpOBaThCcs [0 TEX MPEAENoB, MPU KOTOPHIX ObLI
HEBO3MOXKEH BO3BpaT K MpexHel (opme Hu3-3a U3MEHEHHs pa3mepoB. B kpaliHux

IINKOBBIX HAIIPSKCHUAX ObLIa BO3MOKHA IT0JIOMKA IIJIACTUHBEI.

von Mises (Nfmm~2 (MPa))

N

_ 480
. 432
_ 384
_ 336
| 088
| 240
L 192
_ 144
95
48
0

—b Mpenen TekydecT: 827

Pucynok 2.14 — Illkana Hanpsi>KeHUM Ha MIIACTUHE, U3MEPSEMBIX B METaNacKaJIsiX,
MIla (w1 HproTOH Ha MIJITUMETP B KBaJIpaTe), IJI€ CUHUM IBET 0003HAYACT
MUHHAMAJILHOE HAPSDKCHHE, a KPACHBIN — HANPsHKEHUE, OJTU3KO0E K TpeIeTy

TCKYUYCCTH MaTCpHaia
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Mex@parMeHTapHble CMEIIEHUST B MeECTe IepesioMa BIMSIOT Ha XOJ
32)KUBJICHUS, OTHOCUTENIbHBIE CMEIIeHHsI (PparMeHTOB MOTYT OBITH pa3/ieieHbl Ha
OCEBBIE U CJIBUTOBbIE KOMIIOHEHTHI 1 HOPMAJIU30BaHbI M0 pa3Mepy WIeNIH Mepesoma
JUI OLIEHKM Mex(parMeHTapHbIX aeopmanuii. CMeEnIeHHe B TOYKE MPUIIOKECHMUS
Harpy3Kd MOXeT OBITh HCIONB30BAHO [JJIsl OMpeneNeHus oOmeil KeCTKOCTU
KOHCTPYKLIHH. XOTs >KECTKOCTb HE HMMEET YETKOM KIMHUYECKOW 3HAaYMMOCTH, €€
MOKHO HAJIEKHO H3MEPUTHh B JKCIEPUMEHTaX C LIEJIbI0 MPOBEpKU. B mMImiaHTax,
BUHTAX U MOJIENM KOCTH HMCCJIEIOBAIN MUKOBBIC HAPSIKEHHsI, TOCKOJIBKY OHU ObLIH
CBA3aHbl C NOTEHLIHMAIOM CTaTHYECKOIO MpeJeNa TEKy4eCTH WIM LUKINYECKOTO
yCTAJIOCTHOTO pa3pymieHus: (KOTOpBIA ObUT 3alaH aBTOMAaTWYeCKW TPHU BBIOOpE
MaTepuana uMIUiaHTa). I[lpu [pPOrHO3WpOBaHUM TOJOMKM IUIACTHHBI  Yallle
UCIOJIb30BAIM KPUTEPUU AePOpMaIiK, YEM KPUTEPUH HATIPSHKEHUS.

C nenpro (GOpMUPOBAHUSA MOJENHN IPOKCHMAJIBHOIO OTHENA IUIEYEBOU KOCTH,
(uUKCUpPOBAaHHOM B IUIEUEBOM CYyCTaBe, B IMpOrpaMMe 3a/aBajiyd  3aJadu
IPOKCUMAaJIbHO-MEANAIBHOTO 3aKpeIyIeHUs. DTO Ha CXeMmax OToOpa)kalu B BHJE

3€JIEHBIX CTPEJIOK Y IPOKCUMAIBHOTO (parMenTa (pucyHok 2.15).

Pucynok 2.15 — MoaenupoBaHnue (pukcariy mpoKCUMaIbHOTO OT/ela TIeYEBOM

KOCTHU K TJICHOUTY — 3aJieJIKa (CTPENIKHU)

JIuneliHble Harpy3KH, MPHIOKEHHbIE HAa KOCTHBIE ()parMeHThl W IUIACTHHY,

oTpaxkanuch B HbtoToHax: 50 H, 100 H, 300 H, npu poTallnOHHBIX Harpy3Kax — T€ ke
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BenuunHbl B u3MepeHuun H/m. Ilpu ympomenun pacueroB 100H = 10, 2 kr.
[IpencraBneHHpIe CHUIOBBIC HArpy3KH OBUIM TMOMO00paHBI C IICIBI0 HAXOXKICHHUS B
paMKax Tpejenia TEKy9eCTH ¥ 3HAUCHUIX, OJTM3KUX K HEMY.

C uenpro OIIEHKH HaIpSKEHUI HAa KOCTh B YCIOBUSX OCTEOCHHTE3A TIACTUHOMN
C YIJIOBOM CTaOMILHOCTBIO B MPOTpaMMe ObUTH 3aJaHbl Pa3IMIHBIC 3aa9d Ha BEKTOP
CUJIbl, TIPUJIOKEHHOW K ONEPUPOBAHHOM BEPXHEH KOHEYHOCTU. TeM caMbIM, MBI
JEMOHCTPUPOBAIIM MOJICNIM C OCEBBIMU HArpy3kKamMl U Harpy3kamu Ha OTBEJCHHUE B

nJIe4eBoM cycTtaBe (pucyHok 2.16. A u b).

l

Pt

Pucynok 2.16 — MoaenupoBaHr€ OCEBBIX HArPY30K U Harpy30K Ha OTBEICHUE B
IJIEYEBOM CyCTaBe
A — MopenupoBaHue Harpy3Ku MO OCH IIJI€UYEBOM KOCTU (CTpenkn); b —
MopaenupoBaHue Harpy3ku Ha OTBEJECHUE B IJIEUEBOM CYCTAaBE C BEKTOPOM CHIL,

HaIpaBJICHHBIM MEPIEHANKYISIPHO OTHOCUTEIIBHO OCH TIJICYEBOM KOCTH (CTPEIIKH )
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IVTABA 3. XUPYPI'HYECKOE JJEYEHUE MAIMEHTOB C ITIEPEJIOMOM
IMPOKCHUMAJIBHOI'O OT/IEJIA IVIEYEBOM KOCTH

Xupyprus IJIEYEBOrO CycTaBa B HAIIEM HMCCJIEAOBAHUU OCYILIECTBISIACH MO
SHJIOTpaxeabHBIM HApKO30M, MAllMEHTa YKJIAJbIBAIU B «IOJOKEHUE IIE3JIOHTa»:
MOJIOKEHUE HA CIIMHE, BEPXHsIS TMOJOBHHA TeJla MOJ yIjiioM okojio 60 rpamaycos, C
COTHYTBIMM HIKHUMH KOHEYHOCTsMH 1oja 60-80 rpamgycoB B Ta300€ApEHHOM H
KOJICHHBIX CyCTaBaxX W MPUIIOAHATHIM TOopcoM. [Ipu ykianke «IJISKHBIA MIE3JIOHTY
JJIi OCTEOCHHTE3a TIUICUEBOM KOCTH «BBIBEIIMBAIN» OINEPUPYEMYIO BEPXHIOIO
KOHEYHOCTbH 3a Kpail cTojIa Ha MIMPUHY JIONATKU JJIsl CBOOOIHOM MAHUITYJISIITUN PYKOM.
TonoBy 3akperusuin akKypaTHO OOKOBBIMH yIOpamMu W BopoTHHKOM Illanma wnm

CIIeIMAIM3UPOBAHHBIM (PUKCATOPOM C 3aIUTOM eu (pUcyHok 3.1).

PI/ICYHOK 3.1- HaHI/IeHT Ha OIICPAIMOHHOM CTOJIC B ITOJIOKCHHUHN «IIC3JIOHT'a» C

dukcarueit Tena yep>KUBaloIMMU peMHSIMU U 11eu B BopoTHHKe [1lania
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IIpr moMomm XHpPYypruueckoro mMapkepa NpOU3BOAWIA Pa3METKY OCHOBHBIX

KOCTHBIX OPUEHTHUPOB: KJIIOUYHUIIA, KJIIFOBOBUIHBIA OTPOCTOK, aKPOMHUOH (PUCYHOK 3.2).

&

Pucynok 3.2 — IIpenonepannoHnHas pa3MeTKa Ha 1iedue namuenTa: 1 — kirounia, 2 —

KJIFOBOBUAHBIN OTPOCTOK, 3 — aKPOMHOH

[TarmenTaM BBITIOJIHSUIOCH ONEpaTUBHOE JiedeHHe 1o crocobam OPUD u
MHUHO. B nepBom ciiyyae NpUMEHSJICA AENBTONEKTOpalbHBIM JoCTyI. Paspes
OCYIIECTBISIA B MPOCKIUU TaIbIUPYEMOl  JENbTONEKTOPAIbHOW  OOpPO3/IbI:
OTCTYNIMB HECKOJbKO [HCTAIbHEE OT aKPOMHAJIBHOTO Kpas KIIOUHIBI B KOCOM

HaIpaBJICHUH K nradu3y miedeBoi kKoctu ot 12 1o 18 cm (pucynok 3.3).
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Pucynok 3.3 — JlenpToneKkTopaibHbIi AOCTYN (CXEMAaTHYECKOE N300paKeHNE
OT aBTOpa)
- KJIFOYHUILIA, 2 — KIIFOBOBUIHBINA OTPOCTOK, 3 - aKPOMHOH, 4 — BETBb
1 ouunIa, 2 IOBO OTPOCTOK, 3 - aKpOMHOH, 4 — BE

IIOAMBIIICYHOI'O HCPBA, 5— pa3pe3 B IIPOCKINH I[GHBTOHGKTOpaHBHOI‘/JI 60pO3I[BI

BpImonmHAIM Tymyr0 M OCTPYIO IOCIIEIOBAaTENbHBIE AUCCEKUUU ITOAKONKHON
KUpoBOoM  kietdyatku U ¢acuuu. Cocyapl  THIATEIbHO  KOAryJIMpPOBAJIH.
BusyanusupoBann AenbTOBHIHYIO MbIIy. Jlanee OCYIIECTBISUIA AUCCEKLIUIO U
pETpPaKIMI0 WHTEpPBAJIa MEXKIY JEJIBTOBUIHON M OOJBIIOW TPYIHOW MBIIIIAMHU.
['0510BHYIO0 BEHY OTBOJIMIIM KBEPXY M JIATEPAIBHO BMECTE C JIEJIBTOBUIHON MBIIILEH,
TEM camMbIM OOHa)kasi 00bETUHEHHOE CYXOXKHITUE (CYXOKMIINS KITFOBOBHTHO-TIJICUEBOM
MBILIIBI U KOPOTKOM TonoBKHM Ounenca). Cmemanu 0oObeINHEHHOE CYXOXKUIHE C
HiaJsAen peTpakuyend MBIIIL, TaK KaK HUKE, CKBO3b MBILLIEYHBIE BOJIOKHA IIPOHUKAI
MBIIIEYHO-KOKHBIA HepB. C LENpI0 HCKIIOYEHUS ITOBPEKIACHUS IOAMBIIIEYHOTO
HEpBa JUCTAIBHYIO TPETh NOMIONATOYHOM MBIIIIBI HE paccekaiu. B TedeHue
onepanun BbIONHsUIM DOII-koHTposb. HakoCTHO pa3sMemann peKOHCTPYKTHUBHYIO
IUTACTUHY C YIJIOBOM CTaOMJIBHOCTBIO M BPEMEHHO (DUKCHpOBalu €€ K IUICYeBOU
KocTu crunamu. Ilocne nocTrkeHus MpaBUIIBHOIO B3aWMMOOTHOIICHUS OTIIOMKOB U
IUTACTUHBI BBITIOJIHSAIN OKOHYATEIBHYIO (PUKCAIHIO TPOKCUMATBHON YaCTH TIACTUHBI
K TOJIOBKE IUIEYEBOM KOCTH BHHTaMHU. [IpoBOAMIM OLEHKY NBUXEHUU B ILIEYEBOM

CyCTaBC, KOHTPOJIb JJIMHBI BUHTOB, 4 TAKXKC CTaOMIIBHOCTh (bHKC&I_[I/II/I. HaKJIaIIBIBaJII/I
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y3II0BbIE IIBbI Ha KOXYy. llocieomepanmoHHBIE paHBl 3aKpbIBAIM ACENTUYECKOU
ITOBSA3KOM.

B cnyudae npumenenns MUHO BeimonHsnm paspe3 KOXKH M HOIKOXKHO-
JKAPOBOM KIIETYATKM OT IIPOCKLUMM TPAHULBI IIEpeJHEd U CpEeIAHEW Tperen
JATEPAIBHOTO Kpasi akpOMHOHA B JUCTAJIbHOM HAIIPABICHUH HA MPOTSHKEHUU 4-8 cM

(pucyHok 3.4).

Pucynok 3.4 — MUHMMaJIbHO MHBA3UBHBIN TOCTYM (CXEMATUYECKOE
M300pakeHUe OT aBTOPa)
1 - krounIa, 2 — KIOBOBUIHBIN OTPOCTOK, 3 - AKPOMHUOH, 4 — BETBb
ITOAMBIILIEYHOTO HEPBA, 5 — pa3pe3 B MIPOECKIIMHU TPAHUILIBI IEPETHEN U CPEHEN

MOPILIUHI JIEJIbTOBUIHON MBIIIIIIBI

BpinonHsAnM Tynyr U OCTPYKO IIOCIJIEIOBATENIbHBIE JIUCCEKUUUA MOJIKOXKHOU
xkupoBord  kietyarku u  (acumu. Cocymbl  THIATENIBHO  KOAryJIupOBaliu.
BusyanusupoBanu nensToBUAHYHO MbIy. [1o rpanune Mexay nepeaHe u cpeaHe
MOPUHUSAMHU JAEJIBTOBUIHON MBIIIIBI OCYIIECTBIUIM PA3BEACHNUE MBILIEYHBIX BOJIOKOH,
YTO TIO3BOJSUIO BHU3YaJM3UPOBATh OOJBINON Oyropok M CyXOXKHINE HaJOCTHOM
MBIIIBL. J[€TBTOBUIHYIO MBIIIIY HA PACCTOSTHAM 5 CM HHM>KE aKpPOMHUOHA MPOIIUBAIIN
U (UKCUPOBAIM Y3JIOBHIM IIBOM PACCACHIBAIOMIMMCSI IIOBHBIM MAaTEpPHATIOM LIS

HpO(l)I/IJIaKTI/IKI/I MOBPCIKACHUSA ITOAMBIIICYHOI'O HCPBA.
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B Teuenue onepanuu BenodgHsd JOII-koHTpoab. OCyHNIECTBISIIA PENO3ULIAI0
nepenoma. lIpy momMomm KOCTHOrO pacmaropa B JAWCTaJIbHOM HAINPABICHUHU 10
HAPY>KHOM TIOBEPXHOCTH IUICUEBOM KOCTH MEXKIYy JACIbTOBUIHOW MBIIILIEH H
MPOKCUMAJIbHBIM OTHIeJIOM Auadu3za (GopMupoBaii KOCTHO-MBIIICUHBIN KaHai. B
c(hOpMUPOBAHHBIA KOCTHO-MBIIICUHBIA KaHAJT MPOBOAWIA PEKOHCTPYKTUBHYIO
IUIACTHHY C YIJIOBOM CTAaOMIIBHOCTHIO M BPEMEHHO (DUKCHPOBAIM K IJIEYEBOM KOCTU
comuamu. llocie AOCTMXKEHMST NPaBWIBHOIO B3aUMOOTHOLIECHHUS OTJIOMKOB U
TJTACTHHBI BBITTOTHSUTH OKOHYATEIHbHYIO (PUKCAIIMI0 TPOKCUMATBHON YaCTH TIACTHHBI
K TOJIOBKE ILJIEYEBOM KOCTH BUHTAMU. BBINONHSIIM TpU pa3pe3a mo 1 ¢cM B MpoeKuu
JTUCTATBHBIX OTBEPCTUM IIIACTUHBI I (uKcanmuu K auadusy IUIeYeBOM KOCTH.
[IpoBOaMAM OLIEHKY JIBWXEHHUI B IJIEUEBOM CYCTaB€, KOHTPOJb JJIMHBI BUHTOB, a
Takke  CTaOMIBHOCTH bukcamum. YmmBanyu ~ JAENbTOBUAHYIO  MBIIIILY
paccachlBalOIIMMCA IIOBHBIM MarepuaioMm. HakiaabiBanu y3710BbIE IIBBI Ha KOXKY.
[TociieonepalluOHHBIE pPaHbl 3aKpbIBAJIM aCENTUYECKOM MOBsA3KOM. Haxnanpisanu

KOCBIHOYHYIO ITOBA3KY.

[TanineHTaM BBITIOJHSIIA B 0053aT€TLHOM MOPSAKE JIEKAPCTBEHHYIO TEPAIUio B
CIemyIoneM 00beMe — ONMMOUIHBIA aHAIBIETHUK (TPaMajoil) B TIEPBBIC CYTKH TOCIIEC
OTICpallii  BHYTPUMBIIIEYHO, Jajee HECTEPOHIIHBIE IPOTHUBOBOCIAIUTEILHBIC
cpenctBa (kerompodeH) mnpu OONAX BHYTPUMBIINIEYHO, aHTUOAKTEpUATbHAS W
AHTUKOATYJITHTHAS TEPAIHSI 10 TPOTOKOIIAM.

[lepeBs3ku paH ¢ aHTHCENTUKAMU, CHITHE IIIBOB BHITIONHSUIN yepe3 14 nueii. B
JanbHEeHIeM PEKOMEH10BaJIu Maccax XUPYPTUYECKOro pyOria u
bu3noTEpaneBTUUECKOE JICUCHUE.

Benenue mnamueHTOB B IMOCJICONEPAIMOHHOM IMEPHOJIE B PETPOCHEKTUBHOM
WCCJICIOBAHNNA BHE 3aBHCHMOCTH OT BBIMOJHEHHOTO OIEPATHBHOTO JOCTYIIA
MPOBOJWIA B COOTBETCTBUU C pPE3yJbTaTaMH aBTOPOB CHUCTEMAaTHYECKOro 0030pa
poTokojIoB peadbmmmranuu [39]. [IpuMeHsTH UMMOOWIIM3AIUIO OTIEPUPOBAHHOM
BEPXHEN KOHEYHOCTH B KOCBIHOYHOM TMOBsI3KE A0 3 Heaenb. 1IoBsI3Ky pazpermanu

CHUMATb OO YCTBIPCX pPa3 B ACHb I BBIIIOJIHCHUA yrIpEDKH@HPIﬁ. OCYHIGCTBJI}IJII/I
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paHHUE JBM)KEHHUS ONEPUPOBAHHOW BEpPXHEH KOHEUHOCTBIO IMOJI KOHTPOJEM Bpaya
JedeOHON (UBKYABTYPBHl C TEpPBBIX CYTOK. llemb — MUHUMH3HpOBAaTH OOJIb H
BOCTIAJINTENIbHYIO PEAKIHIO. BBIMOIHIUCH M30METPUUECKUE COKPAIECHUS MBIIIIII,
MaCCUBHBIE W MAaATHUKOOOpa3HBIC ABMIKCHUSI C DTAlHBIM YBEIMYCHHEM OO0beMa
NBMOKEHHUH 10 CAMOCTOSITEIILHBIX AKTUBHBIX.

Ilens B mepBble 3 Hemenau: aKTUBHAs pa3pabOTKa JBHMKEHUNU B JIOKTEBOM,
Jy4e3arnsiCTHOM W CyCTaBaX MNajJblleB KHUCTHM C MEPBOrO JHS; YNPaKHEHHS Ha
MIACCUBHYIO Ppa3pabOTKy MABMKCHHH B TIUICYCBOM CYyCTaBe (MasTHUKOOOpa3HBIC
JIBUOKEHUSI, W30METPUUYECKHE COKpAIEHMs MBI IJICYEBOrO Iosca W Iuieya,
CBEJICHUE JIOTIATOK, TMOABEM IIIed), YNPaKHCHHWS Ha TIACCHUBHYIO pa3pabOTKy
TIBIDKEHUN B 0e300JIe3HEHHOM nauana3oHe He Ooiee 90 TrpamaycoB OTBEACHUS H
crubaHus1, HapyXKHas ¥ BHYTPEHHSS POTAIls IJICYEBOTO CyCTaBa HAUMHAIM C BTOPBIX
CYTOK.

Ilens B mepuoa 3-9 Henenb: yBEIWUYCHUE aKTUBHOW aMIUIMTY/bl JIBHUXKCHUN B
IJIe4eBOM cycraBe Oosiee 90 rpaaycoB OTBEACHUS MU MPSIMOTO CTHOAHHS, IOJHAS
aKTUBHAs POTAIlUs B IJICYEBOM CYCTaBe.

Ilenun B mepuona 9-12 Henenp: yKperieHHWE MBI IIJICYEBOro Iosca U Iieya,
yBEIMYCHHE OO0beMa JBWKCHHM MW Harpy3kd Ha OIEPUPOBAHHYIO BEPXHIOKO

KOHCYHOCTD.
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ITTABA 4. PE3YJIBTATBI PETPOCIIEKTUBHOI'O UCCJIIEAJOBAHUASA

4.1 Pe3yJI]>TaTLI PETPOCHIEKTUBHOI0 CPABHUTECJIBHOIO UCCIICTIOBAHUSA
HAKOCTHOI'O OCTCOCHHTE3A IIEPECJIOMOB IPOKCUMAJIBHOI'0 0TAEIa nJjie4eBou
KOCTH ¢ IPpUMEHCHUEM MUHUMAJIBHO HHBA3UBHOI'0 1 ACJIbTONICKTOPAJBHOTO

J0CTYIIOB

[To pe3ympraram MPOBEAECHHOTO OINEPATUBHOrO JieueHUs 115 mnanueHToB
PETPOCTIIEKTUBHOTO UCCIEAOBAHMS BO BCEX CiIydasix Obljla TOCTUTHYTa MOCTaBICHHAs
3a7a4a:  BBIIOJJHEHA  PEMO3HIMS  KOCTHBIX  OTJIOMKOB,  BOCCTAaHOBIICHBI
B3aMMOOTHOIIIEHUS B CYCTaBE, OCM BEPXHEHU KOHEYHOCTH, a TAKKE AaHATOMUYECKasd
JUTMHA, pOTaIlis TPOKCUMAJILHOTO OT/IejIa TUIEYeBOM KOCTH U o0ecriedeHa cTabmibHast
WHTpaoIepalionHas (UKcamus BHE 3aBHCHUMOCTH OT TPHUMEHIEMOTO Crocoda ¢
M CII0JIb30BAHUEM IIJIACTHUHBI C YTIIOBOM CTAOMIIBHOCTHIO.

B ciydae BBINONHEHHWS MUHHMAJIbHO WHBAa3MBHOTO ONEPATUBHOIO JOCTYNa
YXOJIUJIO MEHBIIIEE KOJTUISCTBO BPEMEHHU JIJIT MOOMIIM3AIINN MPOKCUMAIILHOTO OT/Ieja
IJI€4a, MOCKOJIbKY UMEETCS MEHBIIEE KOJIMYECTBO MOJKOKHO-)KUPOBOM KIIETUATKH, HE
TpeOyeTCsl BBHIJCIICHHE TOJIOBHOW BEHBI M €€ pPAIMOHAILHOE OTBEACHHE, a TaKKe
peTpakiusi KOMIIOHEHTOB BpallarelibHOW MaHkeThl. [Ipu BU3yann3auuu nepeiomMa c
€ro JaTepaJibHOM CTOPOHBI BO3MOXKHA JIy4llas BU3yalu3alusl KarcCyjlbl CycTaBa IO
nepeaHed M 3aHel JOoKaIu3alusIM Ui OoJibliiee yaoOCTBO ISl «PAaCKIMHUBAHUS
JUHAHA TIEpPEJoMa B BaJbI'yCHOM HampaBiI€HUU. MaccuB JEeNbTONEKTOPAIbHON
MBIIIIBI TPOIE YACPKUBaTh W PETPaArupoBaTh ACCUCTEHTY XHpypra, uro B 45%
MPOIIEHTAX CJIy4aeB MO3BOJISIIO JIa’Ke IPUMEHSITh PAHOPACIIMPUTEIIA CUCTEM AJICOHA,
SAncena m ux Momudukanuii u pabore 0e3 accucteHta. Manblii TpaBMaTu3M
MEPUAPTUKYIISIPHBIX TKAHEW MO3BOJISJI TAK)KE TPATUTh MEHbIIIEE BpEMs Ha YIIMBAHUE

HOCHGOHCpaHPIOHHOP'I PaHBI.
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MHuorue ¢akropbl (OOMIHUPHOCTD JUCCEKIMH, pa3Mepbl JOCTyIa) BIUAIOT HA
00J€BOM CHUHAPOM W HAa TICUXMYECKOE COCTOSHME TMalMEeHTa B pPaHHEM
MOCIICOTICPAIIMOHHOM TIEPHO/IE BO BpEMs BBITIOJHEHHS MEPEBSI30K (ITOT KpUTEPUI
OTJEJIbHO HE OLEHUBAJICS, MOSTOMY OH HE BIMSJI HA XOJ HCCIIEIOBAHUS BBUIY
OTCYTCTBHUS 3HAUMMOCTHU Ha (POHE APYTUX KPUTEPHUEB).

[lepBocTeneHHOM 1ENbI0 CTAaBUJIM PACCMOTPEHUE OTAAJCHHBIX PE3YyIbTAaTOB
000MX c1oco00B, UTO SIBJISLIOCH OOJIee MOKa3aTeIbHbIM U 00BEKTUBHBIM. [Ipu o1ieHKe
(YHKIMU M COCTOSTHUSL ONIEPUPOBAHHOIO IIJIEYEBOIO CYCTaBa B OTAAJIIEHHOM MEPUOJIE
(12 mecseB ¢ MOMEHTa omnepanuy) He ObLIa MOJTydeHa CTATUCTUYECKH 3HAauuMasi
pasuwuma mo pesyasraram mkax DASH p=0,301, CSS p=0, 116 (tabmuia 4.1). Bmecte
c teM, B «['pynme cpaBHeHHs 1» TalUEHTHl dYalle MNPEABIBISUIA KalIOObl Ha
COXpaHSAMIOILYIOCS CJ1a00CTh, OrpaHWYEHHE JBWKEHUH Ha OTBEIEHHUE, IMpPsIMOe

cru0aHne ¥ BHYTPEHHIOK POTAIHIO.

Tabnuua 4.1 — CpaBHUTEIBHBIN aHATU3 YQPEKTUBHOCTU TPUMEHEHHUS CITIOCOO0B
HAaKOCTHOT'O OCTEOCHHTE3a MEPEIOMOB MPOKCUMAIBHOTO OT/IelIa TIEUYEBOI KOCTH IO

IIKaJ1aM OIIPOCHHUKOB (bYHKI_II/II/I IjIicda

I'pynnsl nanueHToB
IMoka3aTrenu mkaa
ONPOCHUKOB (yHKUHH OcnoBHas rpynna 1 I'pynna cpaBuenus 1 Yposenn P
njeqa (MHUHO) (N=73) (OPUD) (N=42)
Me [Q1; Q3] Me [Q1; Q3]
3,5 4,2
DASH, 6anan1 0,301
[2,4;7.8] (2,55 12,3]
90,0 78,7
CSS, 6a1ib1 0,116
[84.0; 93,0] [26,0; 89,0]

Pe3ynprartel ONpOCHUKOB (PYHKLMHU IjIeYa, OLIEHKH pPYyOLIOBOTO Ipolecca U
00J1eil y MalKueHTOB IBYX BBIJEJICHHBIX BO3PACTHBIX TPYNI HE MPOAEMOHCTPUPOBAIIN
SBHOM CTaTUCTUYECKM 3HAYMMOM PA3HHULBI 110 BCEM II0KA3aTeIsAM, KpPOME IIKaJlbl

DASH (3,2 6anna [2,4; 4,8] u 4,3 6amna [2,9; 12,3]), p=0,011. 3T0 MOXET yKa3bIBaTh
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Ha TO, YTO IMALMEHTHI CTApIIEro BO3PACTA XYK€ NEPEHOCIT ONEPATUBHOE JICUCHUE B
oTnaieHHoM rocieonepannonHom repuoae (VSS, DASH, CSS) (Tabmmma 4.2).
Tabmuna 4.2 — CpaBHUTENbHBIN aHamu3 3((HEKTUBHOCTH ONEPATUBHOTO JICYCHUS Y

IMalKCHTOB MJIaAIC U CTApIIC 60Tu JIET MO IIKajam OIIPOCHHUKOB (bYHK]_II/II/I Ijicua

Bo3pacTHblie rpynnsl
IToxa3zaTenu
o 60-Tu jer Y% P
fialt (N=53) 60 JieT n 00J1ee (N=62) pOBEHE
OIIPOCHUKOB =
P Me [Q1; Q3]
Me [Q1; Q3]
3,2 4,3
DASH, 6anab1 0,011
(2,4, 4,8] [2,9; 12,3]
90,0 88,0
CSS, 0abI 0,109
[88,0; 92,0] [78,2; 92,0]

[Ipu aHanmuze OOHIMX TOJYYEHHBIX PE3YJIbTATOB OBLUIO BBISBIECHO, YTO
«OcHoBHas rpynma 1» npeBocxoamia «I pynmny cpaBHEHHUS 1» 1O BCEM ITOKA3aTENSIM.
OT0 MOXET OBbITh CBSI3aHO C TE€M, YTO B HaIlleM MCCIEJOBAaHUM TMAlMEHTOB C
IByX(pparMEHTapHBIMH  MEpEJIOMaMH B  TPOIEHTHOM M  KOJIWYECTBEHHOM
COOTHOIIIEHUH Haboanock 6obiie B «OcHoBHOM rpynme 1» (OPU® 21 nanuenr -
50% u MHUHO 50 namuentoB - 68,5%), a maMeHTOB ¢ 0oJiee CIOKHBIMU THUIIAMH
NEepeIOMOB (TpeX- U YeTbIpeX(dpparMeHTPHbIX) ObuIo Oosblie B «lpynmne cpaBHEHHS
I».

[Ipu mopcuerax mmmHBI pyomoB B ciaydae MUWHO ckmageiBanwm JTHHBI
OTJICBHBIX PYOIIOB. DTO MO3BOJIMIO TMOJYYEHHBIC PE3YNbTaThl CPAaBHUTH Y O0OHMX

OTIEpaTUBHBIX TOCTYMOB (Tabnuua 4.3).
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Tabmuma 4.3 — CpaBHEHHE IMOKa3aTelIeld pa3MepOB XUPYPrUIECKOTO pyoIia y

HN3y4aCMbIX I'PYIIII IIaTUCHTOB

I'pynna nanueHToB
OcHoBHas I'pynna
IToka3arenu pazMepoB 1 1
p Y rpynmna CPaBHEHUA Vposens P
XHPYpru4eckoro pyoua (Mm) (MHHO) (OPU®D)
(N=73) (N=42)
Me [Q1; Q3] Me [Q1; Q3]
OOmas aIuHa, MM 80,0 120,0
<0,0001
[75,0; 90,0] [100,0; 140,0]
[upuHa NPOKCUMAIBHOTO Y4acTKa, 2,0 3,0 0.144
MM [2.,0; 3,0] [2,0;4,0] ’
111 > >0 0,004
WPHHA CPEITHETO YYaCTKa, MM ,
a [2.0:3.0) 3.0: 5.0]
2,0 3,0
[[upuHa TUCTAIBHOTO Y4acTKa, MM <0,0001
[1,0;2,0] [3,0; 5,0]

beimn paccMOTpeHBI XHpyprudeckue pyOIlbl B 00EMX Tpynmax I0 JJIHHE U
mupune. Jlydmive pe3ysiabrarhl M0 AjuHe ObUIM B ciydae nmpumeHeHus MHUHO —
cpennss anuHa pyoma cocraBuia 80,0 mm [75,0; 90,0] mporur 120,0 mm [100,0;
140,0] mpu OPUD (p<0,0001) (pucynok 4.2 —4.4).
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PPICYHOK 4.2 — CraTUCTUYCCKHE MTOKa3aTeIIN IpHu CpaBHCHUHU OIICPATUBHBIX JOCTYIIOB

Y U3y4aCMbIX I'PYHII ITAIUCHTOB

A B B r
Pucynok 4.3 — ¢potorpaduu xupypruueckux pyoioB oT ASIbTONEKTOPATHHOTO
J0CTyTa MPU HAKOCTHOM OCTEOCHHTE3€ MPOKCUMAIILHOTO OT/IENA MJI€YEBOM KOCTH B
otnanieHHoM (A, b, B) u pannem (I') mocneonepaimoHHbIX iepuoaax (CoOCTBEHHOE

HaOIr0ICHHUE)

A b B r

Pucynok 4.4 — potorpadun xupypruueckux pyoroB 0T MUHUMAJIbHO HHBAa3UBHOTO
OTIEPaTUBHOIO JIOCTYIa IPU HAKOCTHOM OCTEOCHHTE3€ MPOKCUMAJIBHOTO OT/Aea
IJIe4e€BOM KOCTH B oTHaeHHOM (A, b, B) u pannem (I') mocneonepaimoHHbIX

neproaax (cooCcTBeHHOE HAOIIOACHUE)
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UccnenoBanu  mMpUHY  XUPYprUYecKux pyOloOB B Tpex  TOYKaX:
IIPOKCUMAJIbHBIA, CPEIHWA W JHWCTAJIbHBIA YYAaCTKH. DbBUIO BBISBIEHO, 4YTO
XUPYPrUUECKUil pyOer] mocie AeIbTONEeKTOPaIbHOTO AOCTya UMEET TeHIICHIUIO K
BEPETEHOOOPA3HOMY PACIIMPEHUIO B JUCTAILHOM HANpPAaBICHUU: MPOKCUMATHLHOTO
3,0 mMm [2,0; 4,0], mocepeaune 3,0 mm [3,0; 5,0], nuctansuo 3,0 mMm [3,0; 5,0].

B ciyyae MUHMManbHO WHBAa3MBHOTO JOCTyIa XUPYPrHUUECKud pyoOer; ObLI
paBHOMEpEH Mo mupuHe (mpokcuMalibHbId yyacTok 2,0 mMm [2,0; 3,0], mocepenune
3,0 mm [2,0; 3,0], nuctanbubiii yuactok 2,0 mm [1,0; 2,0], 4To ©MENIO CTATUCTUYECKU
3HQUUMYI0 pa3HUIly B TIOCHEIHUX JAByX 3HaueHusix (p=0,004, p<0,0001
COOTBETCTBEHHO). DTO MOXET OBITh CBSI3aHO C pacrnojiokeHueM auHuil Jlanrepa,
OoJbIIeH TOABMKHOCTBIO KOXHBIX TOKPOBOB IIJIe4a B MPOEKIUU MOIMBIIIECYHOM
BITQJIMHBI, a TaKXKe C OOJNBIINM TPABMATU3MOM MATKUX TKaHEW M KpaeBOU HIIEeMHEH
KOXKHBIX MOKPOBOB IIPH PETPAKIMU MSTKUX TKaHEH B Cilydyae JeJIbTONEKTOPaIbHOTO
noctyna. B cnysae MUHO xupypruyeckuii pyOerr uMen OJAMHAKOBYIO IIMPUHY Ha
BCEM IMPOTSDKEHUU BO BCEX MCCIENOBAHHBIX Ciy4yasx. EIMHCTBEHHOW 00JacThIO
M30BITOYHON KOKHOW TTOABMYKHOCTH MOYKHO OBIJIO BBIJICTUTH 00JIACTh JaTepaibHOTO
Kpasi aKpOMHOHA, KOTOPbIA MOT BbI3bIBaThb PACHIMPEHUE MPOKCUMAJIBHOIO Y4YacTKa
1IBa.

[Ipu oreHke XHPYPrUYECKUX PYyOIIOB TMOCIE BBIMOTHEHHBIX OIMEPATHBHBIX
JIOCTYTIOB B oTJa’ieHHOM niepuojie (12 mecsiieB mociie onepaiun) He ObUIO BBISIBICHO
HU OJIHOTO CIy4asi BRIPAKEHHOTO PyOI[OBO-CIIAEYHOTO MPOIECCa, OTPaHUINBAIOIIETO
JBIDKEHUSI B TUIeYeBOM cycraBe. KoxkHas ckiagka B oOmactu pyOlia cBOOOIHO
CMelIaiach U He UMeJa TPU3HAKOB PyOIIeBaHUS C HIDKEJIEKAITUMHU TKAHSIMHU.

[Ipu oueHke mocieonepaluoHHbIX pyOIoB M0 BankyBepckol mikane yepes3 12
MECSIEB MOCJE ONEpally MOJIYUHIH JTY4YIIUEe pe3yabTaThl IPYU BBIIIOJIHEHUU JOCTyNa

o MMHO (tabmuma 4.4).
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Tabmuua 4.4 — CpaBHUTEIBbHBINA aHAJIU3 CITIOCOOOB HAKOCTHOT'O OCTEOCHHTE3A 10

ITOKa3aTeNo BaHKyBepCKOW IKAJIBI

Cnocod HAKOCTHOI'0 0CTEOCHHTE3a
OcHoBHas rpynna 1 I'pynna cpaBuenns 1 (OPUD)
Ilokazarennb Yposenn P
(MHUHO) (N=73) (N=42)
Me [Q1; Q3] Me [Q1; Q3]
2,0 3,0
VSS, 6a/bl 0,007
[1,0; 3,0] [2,0; 5,0]

[Ipu oueHke pe3yabTaToB MO (PYHKUMHM IIeya ObLIO IOKa3aHO, 4YTO NpHU
yeThlpex(parmMeHTapublx nepenomax crnocod OPU® wumeer Oonee xopomiue
pesyabratel, yeM crnocod0 MHMHO. OTtu pesynapraThl MOXHO TPOCIETUTH MPH
OTIEIBHOM PAaCCMOTPEHHUH OCJIOKHEHUM M OLICHKU IO IIKajJaM ONPOCHUKOB. bbuin
MOJIy4EeHbl YOEIUTEIbHbIE CBEJICHUS, CBUAECTEIbCTBYIOIIME O TOM, YTO MPHU JBYX- H
TpeX(pparMeHTAPHBIX MEPEIOMAX CPAaBHEHHE CIIOCOOOB SIBIIsETCS OObEKTUBHBIM. [1pu
Neer III pesynbratsl npumenenuss MUHO u OPU® conocraBumsl o VSS (p=0,865)
U pUCKAM pa3BUTHUS OCIOXHEHUH (p=0,313), HO C HAIWYUEM MPEUMYLIECTB IO
DASH u CSS npu aeiasToneKkTopajibHOM T0CTYIIE.

MeHblIee KOTUYECTBO OCI0KHEHUN 0TMedalioch B «OCHOBHOM Irpymre 1» Neer
I (12%, p=0,012). Dtor cnocob Takxke mnpeBocxogun OPUD mno apyrum
noKa3aTesisiM IpU ABYX(pparMeHTapHbIX MepernoMax.

B cnyuasx derbipexdparmeHTapHbix mepenoMoB, metogq MHMHO wumeer
OTrpaHMYEHHOE MPUMEHEHHE U TpeOyeT A0padOTKH, MOCKOJIBKY €ro INpUMEHEHHUE B
HallUX  KOrOopTax  HCCIEAOBAHMS  OTPAXaJloCh  HEYIOBJIECTBOPUTEIbHBIMU

pesynbTaTamu (Tabmimima 4.5).
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Tabmuna 4.5 — CpaBHUTENIBHBIN aHAIU3 TTOKa3aTene VSS, mkan onpoCHUKOB

(GYHKIHH T71e4a ¥ KOJIMYECTBA OCTIOKHEHHUH MPH MCTIOIb30BAaHUN CIIOCOOOB

HAaKOCTHOT'O OCTCOCHHTC3a IIPpHU PA3HbIX THUIIAX IICPCIOMOB I10 Neer

Tun nepesnoma Neer 11 Neer 11T Neer IV
I'pynna OcHoBHas | I'pynna OcHoBHasi | I'pynna OcHoBHas | I'pynna
NALIHEHTOB rpynna | cpaBHeHHUs rpynna | cpaBHeHHs Tpynna | cpaBHEHMA
1 1 1 1 1 1
Cnoco0 p p p
HAKOCTHOI0 MHWHO OPUD MHWHO OPUD MHWHO OPUD
0CTEeOoCHHTe3a
(KoauuecTBO (N=50) (N=21) (N=20) (N=15) (N=3) (N=6)
nauuentos (N) Me [Q1; Q3]Me [Q1; Q3] Me [Q1; Q3]Me [Q1; Q3] Me [Q1; Q3]Me [Q1; Q3]
2,0 2,0 3,5 3,0 10,0 7,0
VSS, 6anabl 0,117 0,865 0,049
[1,0;3,0] | [2.0;4,0] (2,0;4.2] | [3,0;4,0] [9,0;10,0] | [6,2;7,7]
3,1 2,8 9,1 4,2 43,4 31,2
DASH, 6anas1 0,453 0,04 0,439
(2,2;4,1] | [2.5;4,5] [5:4:13,4] | [3.3;7.9] [41,0; 46,3] | [18,4; 43,9]
91,5 90,0 82,0 89,0 36,0 51,0
CSS, 6anabi 0,025 0,007 0,795
[90,0; 94,0] | [89,0; 92,0] [78,0; 85,5] | [83,5; 91,5] [32,0; 36,0] | [27,7; 72,0]
KoaunyecTBo
6 8 6 7 3 4
OCJIOKHEHHM I 0,012 0,313 0,257
(N, %) (12,0%) (38,1%) (30%) (46,7%) (100%) (66,7%)
s /0

IIpn wnccnenoBaHMM PE3YyIbTATOB  KOPPESLMOHHOIO aHAIM3a OTMEYaeTCs

npsiMasi B3aMMOCBSI3b JIAHHBIX IIKaJ ONMPOCHUKOB (PYHKIIMHU TUI€Ya M XapaKTEPUCTHUK

pyO1ia ¢ yBendueHueM Bo3pacta. UeM crapiie MaiueHT, TeM XYK€ pe3yibTaThl, 0e3

3aBUCUMOCTH OT BBI60pa crocoba HAKOCTHOIO OCTEOCHHTE3A.

Haubonpniasg

CTAaTUCTHUYCCKAsA OJOCTOBCPHOCTL OIIPCACICHA OT B3dMMOCBA3H IICPCMCHHBIX IIIKaJI

OTIPOCHHUKOB U XapaKTEPUCTUK XUPYpPruueckoro pyoua (tadbnuua 4.6).
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Tabnuia 4.6 — [lokazarenn B3aMMOCBSI3U U3Y4aeMbIX TEPEMEHHBIX (KOIDPUITUEHTHI
koppessitinu CriupMeHa), Mpu KOTopom: | — cusbHas npsmasi CBs3b; -1 — cuiibHas
oOpatHasi CBsi3b; ) — OTCYTCTBHUE CBSI3H.

* - cTaTucTUYecKas 3HaYUMOCTh Ha ypoBHE p=<0,05

*% - craTucTuyeckas 3HaYUMMOCTh Ha ypoBHE p<0,0]

IMupuna
IMupuna IMupuna
Bo3spacr, Jdauna pyoua
IMoka3artean pyoua pyoua Buu3y,) VSS DASH CSS
Jer pyoua, Mmm nocepeaunHe,
BBEpXy, MM MM
MM
Bospacr, Jer 1 0,04 -0,05 0,09 0,2%* 0,10 0,17 -0,11
JAnuna
0,04 1 0,33%* 0,4%* 0,54** 0,2* 0,16 -0,18
pPYoua, Mmm
Mupuna
pyoua
-0,05 0,33%** 1 0,79** 0,61** 0,09 0,32%** -0,24%*
NMPOKCUMAJIb
HO, MM
Mupuna
pyoua
0,09 0,4%%* 0,79** 1 0,68** 0,22%* 0,4%* -0,32%%*
nocepenunHe,
MM
IMupuna
pyoua
0,2%* 0,54** 0,61%* 0,68** 1 0,25%* 0,33%** -0,29%*
AUCTATBHO,
MM
VSS 0,10 0,2* 0,09 0,22* 0,25%* 1 0,31** -0,37%*
DASH 0,17 0,16 0,32%* 0,4%* 0,33** 0,31** 1 -0,89%*
CSS -0,11 -0,18 -0,24%* -0,32%* -0,29%* -0,37%* -0,89%* 1

[Ipy u3yyeHun aHATOMO-(QYHKIMOHAIbHBIX OCJIOKHEHUN OBLIO OTMEUEHO
NpPEBAIMPOBAHNE HMX PA3BUTHA B PAHHEM IOCJIEONEPAMOHHOM Hepuoie — 10 3
MecsLEeB. OJTO MOXET yKa3blBaTh Ha NpoOJEMBbl, BO3HHMKAIOIIME B MEPHOA
peabunutanuu. beinm oTMedeH Bapyc-KoJuianc, nepdopairs BUHTa B CyCTaB, OTEPS

peno3uIMK W TOJOMKAa MeTauiodukcaropa. PesynmpraTel aHammsa OCIOKHEHHMA
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MPEACTABIEHBI B CIEAyroUeM noapasnaene. Huxke onrcanbl KIIMHUYECKUE MTPUMEPHI
00onx crmoco00B HAKOCTHOTO OCTEOCHHTE3a MEPeIOMOB MPOKCHMAIBHOTO OT/IENa
MIJICYEBOM KOCTH 0€3 pa3BUTHUS OCIOKHEHUH.

Knununveckuii mpumep Ne 1:

[Tarment H., 64 roga, mocTynui B OTACJIEHUE TPABMATOJIOTHU U OPTONEAUU
I['BY3 I'Kb Nel7 JI3M c xanobamu Ha 001 B 001aCTH MPaBOM BEpXHEN KOHEUHOCTH,
nedopmalio BEpXHEM TpETH IUleda W OrpaHUYeHHE (QYHKIIMU TMOBPEKICHHOM
KOHEYHOCTH.

Anamnesis morbi: co clOB MalKeHTa B pe3yabTare NaJeHusl Ha OTBEICHHYIO B
MJICYEBOM CYCTaBE BEPXHIOI KOHEYHOCTh OULYTHJ PE3KYIO 00JIb U «XPYCT» B IIPABOM
mede. CamocrostensHo oOparuiics B ipueMHoe otaeneHue ['bY3 I'Kb Nel7 JI3M,
rJie ObLJT OCMOTPEH BPayoM TPABMATOJIOTOM-OPTOMIEIOM, BBITIOJHEHA PEHTTeHOTpadust
¥ KOMITBIOTEpHAsI TOMOTpadus MPaBoro miedeBoro CycTana.

Status localis: Ha MOMEHT OCMOTpa OTEYHOCTh U JieopMalusi BEpXHEH TpeTH
rieya, 00JIE3HEHHOCTh U KPEMUTAIIMU TIPU MAJIBIIAINK B 3TOW 00JIaCTH, MOJIOKUTEIICH
TECT OCEBOM Harpy3ku, 00beM ABMKEHUM PE3KO OTrpaHUYEH OOJIEBBIM CHHIPOMOM.
OCTpbIX HEUPOIUPKYIATOPHBIX U3MEHEHHM HE OBLIO BBIABICHO. J[MarHOCTHpOBaH
3aKPBITBIA OCKOJIBYATBIM MEPEIOM MPOKCUMAIBHOTO OTAENa IPaBOM IIJIEYEBOU KOCTH
CO CMCIICHHEM OTIOMKOB. B TpHEMHOM OTACIECHWH BBITTOJIHEHA MMMOOWIH3AIIHS
MOBPEXKICHHON  BEPXHEM  KOHEYHOCTH,  Jajee —  TOCHHUTalIu3alus B
TpaBMarojoruyeckoe otaeiaeHue. Ha BTOpble CYTKHM MOCJE€ TPaBMbl BBITIOJIHEHO
OTIEPaTUBHOE BMEIIATEIHCTBO — HAKOCTHBIN OCTEOCUHTE3 OJOKUPYEMOH TUTACTHHOM ¢

yrioBou ctabmnbHOCTHIO T0 OPU®D (pucynok 4.5, A-J).
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Pucynok 4.5 — Knunuueckuii npuMep HAKOCTHOTO OCTEOCUHTE3a TPOKCUMATILHOTO

oTAacia IJICYEBOM KOCTH IIpH IIOMOIITU ACJIBTOIICKTOPAJIbHOI'O JOCTYIIA



72

A, b — KomnbrotepHas Tomorpadus ¢ npusHakaMyd MHOTOOCKOJIBYATOIO IepeaoMa
IPOKCUMATBHOTO OT/eNa MIIEYeBOM KOCTH CO CMEIICHHEM OTIOMKOB B OOKOBOH H
npsMou npoekuusax; B, [' — mocieonepanroHHbIe pEHTTEHOBCKUE CHUMKHU
HAKOCTHOT'O OCTEOCHHTE3a MJIACTUHON U BUHTaMH, /| — poTo Xupypruueckoro pyoua
yepe3 12 mecdres nocie onepanuu

C mepBbIX CYTOK IOCIIE€ ONEpanuy MalueHT ObUl O3HAKOMJIEH C MPOTOKOJIOM
[OCJICOTIEPALIMOHHOTO BEJICHUS, Jajiee MAalHUeHT ObUl KOHCYJIBTHPOBAH BpauoM
peabuIuTONIOTOM C IebI0 HaJala BBIMOJIHEHUSA YNPAXHEHWH Ha pa3paboOTKy
JBIKEHUH B ONEPHUPOBAHHOM IIJIEYEBOM CycTaBe. KOHTPOJBHBIM OCMOTp ManueHTa
ocyuiecTBisin yepes 1, 3, 6, 12 MecsieB ¢ MOMeHTa onepanuu. Yepes roxa mocie
OTICpAllNH; XUPYPTHUSCKUH pyoOerr 0e300Ie3HCHHBIN, YIUIOTHEHHBIN MTPU TaTbIIAIiH,
HE CIasH C HUXKeeXXallluMU TKaHsAMU, 00beM JBHKEHU B ITPaBOM ILJIEYEBOM CYCTaBe
otBeneHue kHapyxu 90, crubanue 125, HapyxxHasa poranus 40, BHyTpEHHSSI pOTaLIHs
45, CSS 83, DASH 5.3.

KommeHTapuii: HpeACTABICHHBIA KIMHUYECKUA IIPUMEDP JEMOHCTPUPYET
OTCYTCTBUE OCJIOKHEHHUH B IMOCJIEONEepalnoHHOM mepuoje. OrpannueHre (QyHKIUH
OIIEPUPOBAHHOIO IJIeYa MOXKET OBbITh CBSI3aHO C MHOTO(PArMEHTAPHBIM XapaKTepOM
IepeaoMa  MNPOKCUMAJIBbHOIO  OTAENa IuiedeBoM KocTu. Ilocime  BpINOJIHEHMS
HAaKOCTHOTO OCTEOCHHTE3a NMPOKCUMAJIBHOIO OTAENA IUIEYEBOM KOCTH INPHU MOMOIIA
JIEJIBTONEKTOPAJIbHOIO  JIOCTyIa HMMEJCS  pyOIIOBO-CHA€yHBbIA  IPOILECC, YTO
BBIPAXXAJIOCh HE TOJFKO B KOHCHCTEHIIMH XUPYPTHUECKOTo pyOIia, HO U TPYAHOCTSIX
peaduIMTaIum.

Knununveckuii mpumep Ne 2:

[TanmenTka I'., 52 roma, mocTynuia B OTAEIEHUE TPABMATOJIOTHHA U OPTOIECANN
I'BY3 I'Kb Nel7 JI3M c xanobamu Ha 001 B 001aCTH MPAaBOX BEpXHEN KOHEUHOCTH,
nedopMaIio BEpXHEH TpETH MUie4a W OrpaHuyeHHe (PYHKIUU TOBPEKICHHOM
KOHEYHOCTH.

Anamnesis morbi: co CJIOB MAaIlMEHTKH BO BPEMs 3aHSATHS CIOPTOM Ha YIIHIIE
MOCKOJIb3HYNACh, yAapuiIach 00JacThIO MPABOTO IJieYa O CKAMEWKy B pe3ylbTare

najgenus. JlocraBieHa poactBeHHUKamMu B npueMHoe otaeneHue ['bY3 I'Kb Nel7
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JI3M, rme Obutla OCMOTPEH BpadyoM TPaBMATOJIOTOM-OPTOIEIOM, BBIMOJIHEHA
peHTreHorpadus mpaBoro MjIeueBOro CycTana.

Status localis: Ha MOMEHT OCMOTpa OTEYHOCTh W AeopMallis BEpXHEH TpeTu
rieya, 00JE3HEHHOCTh U KPEMUTAIIMU TIPU MAJIBIIAIMK B 3TOW 00JIaCTH, MOJIOKUTEIICH
TECT OCEBOM HArpy3Ku, 0ObEM JIBH)KEHHI PE3KO OrpaHUYeH OOJIEBBIM CHHJIIPOMOM.
OCTpBIX HEUPOIUPKYIATOPHBIX U3MEHEHHM HE OBLIO BBIABICHO. J[MarHOCTHpOBaH
3aKpBITBIA  TIEPEJIOM MPOKCUMAIBHOIO OTHEJIa NPaBOUW IUJICYEBOM KOCTHU CO
CMEIICHHEM OTIOMKOB. B mpueMHOM OTAeNeHUU BBIMIOJHEHA WMMOOWIN3ALNS
IIOBPEXKJICHHOM  BEPXHEM  KOHEYHOCTH,  Jajee —  TOCHUTalIh3alusi B
TPaBMaToOJIOTMYECKOE OTACIECHUE. B mepBple CYTKM IIOCIE TPaBMbl BBINOJHEHO
ONEPaTUBHOE BMEIIATENBCTBO — HAKOCTHBIN OCTEOCUHTE3 OJOKMPYEMOI TIIACTUHOM C
yrioBo# ctabmibHOCcThI0 To MUHO.

Pa3pe3 KOXHM M TOJIKOXKHO-)KMPOBOM KJIETYATKM OBLI OCYILIECTBIECH B
MEPIIEHAUKYIIIPHOM HAIIPABICHUU OT MPOEKLMUU TPAaHULbl IEPEIHEH U CpEIHEu
TpeTel JaTepaibHOrO Kpasi aKkpOMUOHA B IUCTAIIbHOM HANPABICHUHU HA MPOTSKEHUU
4-8 cM. bbuia BeITIONIHEHA TyTast M OCTPAsi MOCIEIOBATEIIbHBIE JUCCEKIINU TTOAKOKHOM
xkupoBor  kietyarku u  (acumu. Cocymbl  THIATENIBHO  KOAryJIupOBaliu.
BusyanusupoBana genpToBuIHAsS Mbla. [1o rpanuiie Mexay nepeaHen u cpeaHen
NOPUMSAMHM  JICJTBTOBUJIHOM MBIl OBUIO  OCYHIECTBIEHO TYNOE JIMHEHHOE
pacCilOCHUE pa3BEICHUE MBIIICUYHBIX BOJIOKOH, YTO ITO3BOJIJIO BU3YAJIM3UPOBATH
00BIION OYrOpOK M CYXOXWJIHE HAJIOCTHOM MBI, JleIbTOBUAHAS MBIIILA HA
PACCTOSIHUM 5 CM HUKE aKpOMHOHa OblLIa MPOIIUTA U (PUKCUPOBAHA Y3JIOBBIM IIBOM
paccachIBalOIIMMCS IIOBHBIM ~MaTepHaioM Il  MPO(UIAKTUKU TMOBPEKIACHUS
MOAMBIIIEYHOTO HEPBA.

B Tteuenne onepaunu BeimosHsuics JOII-xoHTponb. bbeuia ocyliecTBieHa
peno3unusa  nepenoma. Ilpm momommM  KOCTHOrO pacmaropa B JUCTAIBHOM
HAaIIPABJICHUU [0 HApPY>KHOM MNOBEPXHOCTHU IUIEUEBOM KOCTHU MEXKIY IEIBTOBUIHOU
MBIIIIIEH W TMPOKCUMAJIBHBIM OTHeIoM auaduza ObLT CPOPMUPOBAH KOCTHO-
MBIIIIEYHBIN KaHal. B copmupoBaHHBIN KOCTHO-MBIIICYHBIN KaHal OblIa IPOBEACHA

PCKOHCTPYKTHBHAA IIJIACTHHA C yrHOBOﬁ CTaOMIIBHOCTBIO U BpPEMCHHO (bl/IKCI/IpOBaHa K
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IJIe4eBOM KOoCTH cruuamu. llocie nocTwKeHus NpaBUIBHOIO B3aUMOOTHOLLECHUS
OTJIOMKOB U TJIACTUHBI ObLIa BHITIOJHEHA OKOHYATENbHAs (pUKcams MPOKCUMaIbHOU
YaCTU IUTACTHHBI K TOJIOBKE IIEYEBOM KOCTM BUHTAMH. DBUIM BBINIOJHEHBI TpHU
paspe3a no 1 ¢cM B MPOEKUUHU IUCTAIbHBIX OTBEPCTUH IJIACTHHBI IJIs (PUKCALUU K
nuadusy 1uiedeBord KocTH. IIpomsBeneHa olleHKa ABM)KCHUW B TIJICYEBOM CYCTaBe,
KOHTPOJIb JUIMHBI BUHTOB, a TaK)K€ CTA0OMJIBHOCTh (pUKCAMK. BhINOIHEHO yIMBaHNe
JNEIbTOBUAHON MBIl PACCACHIBAIOIIMMCS ILIOBHBIM MarepuanoMm. HanoxxeHsl
y3JI0BbIE BBl Ha KOXy. IlocieonepanlMOHHBIE paHbl 3aKPBITBI ACENTHYECKOM

noBs3koi. HanoskeHa kocbiHOUHAs TOBsI3Ka (PUCYHOK 4.6, A-]1).
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T
Pucynok 4.6 — Knuandeckuii npumMep MUHUMaJIbHO MHBA3UBHOT'O HAKOCTHOTO
OCTEOCHHTE3a IMTPOKCUMAJIBHOTO OT/IENa IIEYEBON KOCTH
A — mIpeonepanMoHHbIe PEHTTEHOBCKME CHUMKH IIEPEIOMa IPOKCMAIbHOTO
oTJIeNa IJIeYeBOM KOCTH co cMmelleHneM oTiioMkoB ¢ DOIT; b — npenonepanrionnas
pa3MeTka MUHMMAaJIbHO MHBa3UBHOT'O ONIEPAaTUBHOTO AOCTyNa (IpsiMasi TUHUS —
JIMHUS BBITIOJIHEHUS ONIEPATUBHOIO JOCTYIA, KPYTOBBIE TUHUU — NATBIIUPYEMbII
OpUEHTHP OO0JIbILION OYropoK mieueBoil KocTH); B — unTpaonepannoHHast
¢dororpadus HAKOCTHOTO OCTEOCUHTE3A IJIACTUHOM C YITIOBOM CTaOMIBHOCTBIO U3
MUHUJO0CTYNA; [" — MHTpaonepalMOHHbIE PEHTTEHOBCKUE CHUMKH HAKOCTHOTO
OCTEOCHHTE3a IIIacTUHOM 1 BUHTamu ¢ JOII; J] — YiuuTelie onepannoHHbIE paHsbl

00J1acTH MPaBOro IJIe4a

C mepBbIX CyTOK TMOCIE€ ONEpalMy MalleHTKa Oblla O3HaKOMJIEHA C
IPOTOKOJIOM  TOCJICONEPAllMOHHOTO  BEACHMSA,  Jajiee  MalueHTKa  Obul
KOHCYJIETUPOBaHA BpayoM peaOUJIMTOJIOTOM C I1ENblI0 Hadalla BbBITIOJHEHUS
YOPOKHCHUH Ha pPa3paboTKy NBWKCHHH B OINEPHUPOBAHHOM IUICYCBOM CYyCTaBe.
KoHTposibHBII OCMOTp MAaIllMEHTKH OcyllecTBIsu 4vepe3 1, 3, 6, 12 mecsueB ¢
MOMEHTa omnepanuu. Yepe3 TOm TMOCIe ONepaluu: XUPYprudyeckuili pyoer

0e30051e3HEHHBIN, HE CHasH, MATKUA MPH MajbHaui, 00beM IBIKEHUN B MPaBOM
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IJICUEBOM CyCTaBe OTBe/leHue KHapyxu 160, crubanue 155, HapyxHas poranus 45,
BHyTpeHHs1s poraums 45, CSS 91, DASH 3 .4.

KomMeHTapuii: mNpeacTaBieHHBIM KIMHWUYECKMM TPUMEDP ONEPATHUBHOTO
JeyeHusl JBYX(parMeHTapHOTO IMepenoMa JEMOHCTPUPYET OTCYTCTBUE OCIOKHEHHIM
B IOCJeoNnepaluoHHoM nepuone. [lanueHTka He oTMedasia orpaHnyeHus: (QyHKIHUH
ONIEPUPOBAHHOIO IIJI€Ya B OTAAICHHOM mnepuone. llocie BBIIOJHEHHS HAaKOCTHOTO
OCTEOCHHTE3a NMPOKCUMAIBHOIO OTAEJA IIJIEYEBOM KOCTH IIPHU MOMOIIM MUHUMAJIbHO
WHBA3MBHOTO JIOCTyma pyOIlOBO-CIAeyHBIA TMpolecc ObLT HE BBIPAXEH, YTO
IOPOSIBISUIOCH HE TOJBKO B KOHCUCTEHIMH XHMPYpPrHUecKoro pyoOua, HO M B XOje

peaduIHTaIHH.

4.2 OcJ10:KHeHHU MOCJIe HAKOCTHOT0 OCTEOCHHTE3a MePeIOMOB IIPOKCUMAJILHOTO

oT/1eJ1a IJIe4eBOoy KOCTH

B wuccnenoBannu Obu10 BhIsIBICHO 34 ocnokHeHus (29,6%) y MalUeHTOB,
NEPEHECIINX OMEPATUBHOIO JICYEHHUE METOJOM HAKOCTHOI'O OCTEOCHMHTE3a MepesiomMa
MPOKCUMAJILHOTO OTJeNa IUIeYeBOM KOCTH, a uMeHHOo 19 (45,2%) B «['pynme
cpaBuenus 2» u 15 (20,5%) B «OcHOBHOM rpytie 1», 4TO UMEIO CTaTUCTUYECKU
3HauUMMYyt0 pazuuity (p=0,005).

[Ipu ananuze ociioKHEHU ObUTH BBIJICJICHBI IBE TPYIIIIBI:

1. CBSA3aHHBIE C MITKUMU TKAaHSIMHU — 2 OHEMEHHUs ydacTka oO01acTu
oneparuBHoro Jnocryna (MWUHO Neer I1I, OPU® Neer II), 2 HarHoenus
nocyeonepanuoHHoit pansl (OPU® Neer 111, 1V), 1 neiponaTtust cpequHHOTO HEpBa
(OPU®D Neer I11).

2. CBSA3aHHBIE C KOCTBIO M METAIO(UKCATOPAMH — BapyCHOE CMEIICHHE
TOJIOBKH IIJICY€BOM KOCTH, Nepdopalivsi BUHTA B CYyCTaB, MOJIOMKa (hUKCATOpa, MOTEPS
penozunuu, ABH.

OcnoxxHeHus1, IPEACTABICHHBIE B TIEPBOI TPYIIIE, HE MOBIMSUIM HA PE3YJIbTAT

OTEpaTHBHOTO JieWeHHsA. Bo Bcex chayuyasx oOTMe4Yald perpecc Ha (QoHe
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MCAMKAMCHTO3HOI'O H (1)I/I3I/IOT€paHGBTI/I‘-IGCKOF O JICUCHU.

KyIIHPOBaHbl B IIEPHOA OT 2X HEIENb N0 3 MECAlEB, B CBA3M C OTUM HE
paccMaTpUBAINCH B JATbHEUILIEM.

OcnoxHEeHus, MpEJCTaBICHHbIE BO BTOPOM TIpymme, TpeOOBalIHM €TajJbHOTO
pacCMOTpPEHHsI W, B HEKOTOPBIX CIy4dasX, HNOBTOPHBIX omnepauuid. B ux ciyuae

pacCMaTpuBain  aACIICKThI aHaTOMO-(bYHKI_[I/IOHaHBHI)IX PE3YJIbTAaTOB IIPUMCHCHUA

000UX CITIOCOOOB HAKOCTHOI'O OCTeOCHHTE3a (Tabmuna 4.7).

HaunGonpliee KOIMYECTBO IAIIMEHTOB 0O€3 OCIOKHEHHM OTMEYaINCh B

«OCHOBHOI I'pYIIIIC I» BHE 3aBUCHUMOCTH OT CJIOKHOCTH IIepciioma IMMpOKCUMAJIbHOT'O

OcClo)XKHEHUS OBUIH

oTnena miaedeBoit koctu (79,5%) (tabmuia 4.7, pucyHok 4.7 u 4.8).

Tabnuma 4.7 — CpaBHUTENBHBIN aHAIU3 BUJIOB OCIIOXKHEHUM MPU Pa3HBIX THUIIAX

ISpCIOMOB 110 Neer u crmoco6ax HAaKOCTHOTO OCTCOCHHTE3a

Tun nepesioma

Neer 11

Neer 111

Neer 1V

Bcero

I'pynna
MANEHTOB U
crnocood
HAKOCTHOI'0
0CTEOCHHTE3a,
KOJHYECTBO

nanueHToB (N)

OcHoBHast

rpynna 1

(MHHO)
N=50

I'pynna
cpaBHeHus 1
(OPUD)
N=21

OcHoBHast

rpynmna 1

(MHHO)
N=20

I'pynna
cpaBHeHus 1
(OPHND)
N=15

OcHoBHast
rpynmna 1
(MHHO)

N=3

I'pynna
cpaBHeHus 1
(OPUND)
N=6

115

Bapycnoe
cMellleHne
NMPOKCHMATBHOTO

¢parmenra

ABacKyJIsSIpHbIH

HEKpo3

Hepdpopauus

BHUHTA

10

IToroMKa

ITAaCTHHBI

Hotepst

peno3unuu

HTroro:

34
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Bun ociaoxxHeHUs

0 Her [Teppoparnust BuHTa Bapycnoe cmemenve B ABH E3 Iloreps penosunmm B Ilonomka ruracTiHb

120%
100%
80% -
60%
40%
20%q | -

0% J L NN

I'pynma cpasrerms 1

54,8%

PI/ICYHOK 4.7 — CpaBHGHI/IG rokazarejen I'PYIIII IIAaOUCHTOB I10 KOJINYCCTBY N BUAAM

I'pynmna cpaBHeHnus 1

70% 7
60%
50%

= 4,3%011,9%9 5% 7 1

% 2,4%
7

79,5%

BRI o

) R

OcnoBHas rpymma 1

OCJIOKHEHUU

40%
30%
20% A
10%

0% -

Pucynok 4.8 — YacTora BCTpE4aeMOCTH OCIOKHEHUH Y HCCIIETYEMBIX TPYIII

Haunbonee wyacto BCTpedauCh TaKHE OCJIOXHEHUS,

(mpoboaenue) BuHTa B cyctaB (10) u BapycHOE CMENICHHE MPOKCUMAIBLHOTO OT/ENa

OcHoBHas rpynna 1

OcnoxHeHus

HanmucHTOB

rieueBoi koctu (9) (pucynku 4.9 u 4.10).

Kak mepdoparus
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Pucynok 4.9 — Pentrenorpamma B 00KOBO# MPOEKITMU — MIPU3HAKU TTPOOOICHUS

BHUHTA B MOJIOCTh IUICYCBOTO CycTaBa (COOCTBEHHOE HAOIIOJCHHE)

Pucynok 4.10 — PentreHorpamma B rnepeiHeO0KOBON IPOEKIIMU — IPU3HAKU
YIJIOBOTO CMEUIEHUS TOJIOBKH IIEYEBOM KOCTH B BAPYCHYIO MO3UIUIO B YCIOBHSIX

HAKOCTHOTO OCTEOCHHTE3a (COOCTBEHHOE HAOIIOACHIE)

JlpyruMu  4acTto BCTpedaeMbIMU ocioxHeHussMu Obuti  ABH  romoBku

miedeBoit koctH (7) u moteps peno3utiuu (6) (pucynok 4.11, A-I).
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Pucynok 4.11 — ABackyJsipHBIM HEKPO3 1O CTAAUSIM (HOPMHUPOBAHUS HA
peHTreHorpamMmmax (CoOCTBEHHOE HaOIIO/IEHUE)
A — OCKOJBYATHIN NEPEIOM MPOKCUMAIIBHOTO OT/EIIA IJIeYeBOM KOCTH, b —
HAaKOCTHBIA OCTEOCUHTE3 IUNIACTUHOM U BUHTAMU; B — aBacKyJIIpHBINA HEKPO3 U
nepdopaius BUHTa, [ — mporpeccus aBacKyIsipHOTO HEKpO3a C HapyLICHUEM

chepuuHoCTH 1 1edopmMareii TOJOBKH IICUYEBOM KOCTH

B cnyuae nepenoma tuna Neer 11 cnoco6 MUHO umen meHbIee KOJIMYeCTBO
ocinoxxuenuit (6 ocnoxkuennit MMHO - 12%; 8 OPU® - 38,1%, p= 0,012), npu Neer
III conocTaBumoe konuuecTBo ocioxHeHu (6 MUHO - 30%; 7 OPUD - 46,7%, p=
0,313), npu Neer [V OPU® mnokazan jiydiie pe3yibTaThl C MEHBIIUM KOJIUYECTBOM

ocnoxaeruit (3 MUHO - 100%), 4 OPUD - 66,7%), p=0,257).
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VY nanmentoB muanmie 60TU JieT HE OTMEYAIOCh MOJIOMOK IJIACTUHBI, peke
BCTPEUAIUCh OCTajJbHbIe BUILI ocioxkHeHuil (4 muanme 60tu ner (7,5%) u 30
crapuie 60tu net (48,4%), p<0,0001): y 92,5% nanueHTOB HE OTMEUYATUCh HUKAKUX

U3 BBIIIEYKa3aHHBIX OCIOXHEHUH (pucyHOK 4.12).

Bun ocnoxxaeHus

[JHer E Ilepdopamus Buata K Bapychoe cmemenne B ABH [orepst penosnim B8 Ilonomka ruracThHBL
150% ~
125%
100% ~

75%
51,6%
50% -

25% - 9%9,7% 8.1

S 4,5%12,

% 329,

11,9% 1.9% 1,9% 1,9% 0,0%

0% -
Mo 60-tu net 60 net u Gomee

Bospacrtasie rpymnms

PucyHnok 4.12 — CpaBHeHHe nOKa3areaen 4acTOThl BCTPEYAEMOCTH PAa3HbIX BUIOB

OCJI0KHECHUM IIpH OIICPATUBHOM JICUCHHUHU IMAIKMCHTOB MJIaAIC X CTApIIC 60Tu et

B cBs3u ¢ Tem, uto manueHToB miuaame 60TH JeT ¢ AByX(parMeHTapHBIMU
nepeaoMaMu ObUI0 Oosbiie B «OCHOBHOM Ipymnme 1», KOTOpble OKa3bIBaIU BIHUSHUE
Ha pe3ynabTarel OOIIel KOropThl MpU CcpaBHeHHU C «lpymmoi cpaBHeHus 1», B
JaNbHEUIIIEM paccMaTpUBAId OObEAMHHBIC TPYMIBI MO CIOXKHOCTU Tepenoma, Neer
IIT + Neer 1V, u cpaBHuBanu Mexay co0oil 1Mo uccieayeMbIM Clioco0aM HAaKOCTHOTO
OCTEOCHHTE3a. JTO MO3BOJIWIO MOIYYUTh JOCTOBEPHBIE CTATUCTHYECKHUE PE3YIBTATHI
CpPaBHEHMs CHOCOOOB HAKOCTHOTO OCTEOCHHTE3a IPU CIIOXKHBIX THUIIAX IEPEIOMOB
(Neer III u Neer 1V). I'pynmnsl ipu TakoM pacnpeieJICHUU 0Ka3aluch OJTHOPOAHBIMU U
IIPAKTUYECKA DKBUBAJECHTHBIMA 110 KOJHMYECTBY NAUUEHTOB M  KOJUYECTBY

ocioxHeHu# (Tadnuia 4.8, pucyHok 4.13).
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Tabmuna 4.8 — CpaBHUTEIBbHBIN aHAIW3 CITIOCOOOB HAKOCTHOT'O OCTEOCHHTE3a
MEPEIOMOB MPOKCUMAIBHOTO oTAena medeBor koctu tunoB Neer III u Neer IV no

KOJIMYECTBY OCIIOKHECHUHN

OcHoBHas I'pynna
rpynmna 1 cpaBHenusi 1 | Yposenn
IToxa3areib
(MHUHO) (OPUD) P (df=1)
(N=23) (N=21)
OcnoxHeHus 9 (39,1%) 11 (52,4%) 0,378

Bun ocnokHeHust

[0 Her
90% -
75%
60%
45%
30% ~
15% ~
0% -

£ [Toteps peno3um Bapycnoe cmemenne B [lepdopanus BuHTa ABH @ Ilonomka mIacTHHBI

60,9%

47,6%

- 14,3%14,3%14,3%

I'pynma cpasrerns |

o 13.0%g 70y
NN

OcnoBHas rpyma 1

Pucynok 4.13 — CpaBHeHHe nOKa3areaen 4acTOThl BCTPEYAEMOCTH PAa3HbIX BUIOB
OCJIOKHEHHH Yy U3y4aeMbIX I'PYIII NaUUEHTOB Ipu nepenomax TuroB Neer III u Neer

1Y%

B o0benunennsix rpynmna uccnegoanus Neer III + Neer IV cnoco6 MUHO

TaKKe TIOKa3aJl MEHbIlIee KoiaudecTBO ocioxHeHun (39,1%). Opnako, mnpu
otnenbHoM paccmoTpenun Neer III m Neer IV Obu mosdydeHbl cleayroliue
pe3ynbTaThI:

HanmMenpiiee kommyuecTBO oclokHeHH Obuto B Tpymme Neer III y meroma
MUHO, nipu GonbiiieMm koMyecTBe ManueHToB miaame 60tu et (58,8 + 15,3 ner).
Otmeuanach myuiie GpyHKIuUS 1Mo pesyabraraM mkan onpocHukos (DASH: OPU®D 7,5
+ 8,3 / MUHO 9,3 + 4,6, p=0,04; CSS: OPU®D 84,4 + 14,1 / MWUHO 81,2 £+ 5,5,

p=0,007).



83

HauOonbiee xonumdecTBO oOciokHeHUU mpu mnepernomax Neer [V Obuio
oTMeueHo B «OcHOBHOU rpymme 1»: 3 oclokHEeHUs Yy Tpex NanueHToB. B ciydae
npumenenuss OPU® puck ocnmoxHeHHs: ObUT HIDKE (4 OCIOXKHEHUSA y 6 MAIMEHTOB
(66,7%). Ilpu oueHke pyHKIMU IJIEUEBOrO CyCTaBa B OTAAJIEHHOM nepuoje «I pymnmna
cpaBHeHUs 1» mokazana myumme pesynstatel (DASH: OPU® 31,7 + 16,2 / MUHO
43,7 £5,3, p=0,439; CSS: OPUD 50,5 = 25,1 / MUHO 33,3 + 4,6, p=0,795).

B 9 (7.8%) cnywyasix BBINOJHSJICS MOCTOBUIHBIN BUJ (UKCAuu TpU
HAaKOCTHOM OCTEOCHHTE3€ IO MOBOJY OCKOJIBUATOTrO TMepenoMa MeTadu3apHOil 30HBI
npu tune Neer III (4 (3,5%) u tune Neer IV (5 (4.3%). V3 Hux B 6 ciydasx
BoInoNHsICS cnocod MMHO (Neer III 3, Neer IV 3) npu stom B Neer 111 npousoinina
MIOJIOMKA TUTACTHHBI Y OJHOTO ManueHTa (pUCyHOK 4.14), moreps peno3uuuu y JIByX

nanueHToB (pucyHok 4.15, A-B).

Pucynok 4.14 — PerTrenorpamMmma HaKOCTHOTO OCTEOCUHTE3a IPOKCUMAIILHOTO
OTJeJ1a IPaBoM MJIEYEBOM KOCTU C Pa3BUTHEM IOJIOMKH IUIACTUHBI (COOCTBEHHOE

HaOIr0ICHHUE)
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Al B
Pucynok 4.15 — PeHTreHorpamMmma HaKOCTHOIO OCTEOCUHTE3a MPOKCUMATBHOTO
OTJIeNA JIEBOM TUIEYEBOM KOCTH IIJIACTUHOM C Pa3BUTHEM IOTEPHU PEIIO3ULIUU
(cobcTBeHHOE HAOMIOEHUE)

A — Ockonpyatslil mepesioMm Metadu3apHOi 30HbI MPOKCUMAIBHOTO OT/IeNa IJICYeBOM
KkocTH; b — HakoCTHBIN OCTEOCHHTE3 IJIACTUHOM M BUHTaMu; B — npu3Haku norepu

PETo3UIMY TIepeoMa MPOKCUMAIBHOTO OT/IeNa MJICYEBOM KOCTH, MUTPALIUU

MeTaJIJ'IOKOHCTp}IKHI/Iﬁ Hn CMCIICHUA KOCTHBIX OTIIOMKOB.

Kpome TOro, moyslomMKka TIIacCTHHBI ObUIa BBIABICHA Yy TAIMEHTa C
NBYX(parMeHTapHbIM MEPETIOMOM MPOKCHUMAIBHOIO OTJIea TUIEYEBOM KOCTU MOCIe
BBITIOJTHEHUSI HAKOCTHOTO ocTeocuHTe3a mo crnocody OPU®D. Co cinoB maiueHToB,
TaKue OCJIOKHEHHUSI, KaK «IMOJIOMKA IUJIACTUHBI M TMOTEPsl perno3uuum» (Bcero 6: 2
MOJIOMKHU TUIACTUHBI, 4 MOTEPH PEMO3UIIMH) MPOUCXOAWIN 0€3 BUAMUMONU MPUYNHBI:
yepe3 MecCAll B IISTH CIydasX BO BpeMs JBWKCHHS OIEPUPOBAHHOW BEpPXHEH
KOHEYHOCTH B IIJICUEBOM CyCTaBE BO3HHUKAJA pe3Kasi O0JIb U MIETYOK, MOCIe KOTOPhIX
nposiBIsIach nedopmairs B MpOKCUMAIbHOM OT/ene Tuieda. OHa manueHTKa Jepes
1,5 mecsiila ¢ MOMEHTa BBIMIOJHEHUSI OINEPATUBHOTO BMEIIATEIbCTBA BO BpeMs
peadmwiIMTallMi Hayaja OIyIaTh «IOXPYCTHIBAHUE» B OINEPUPOBAHHOM IIJICUEBOM
CycTaBe, UTO 3a TOCIEAYIOUINE IBE HEIENH MPHUBENIO K Pa3BUTHIO MATOJOTHYECKOM

IMOABHUIKHOCTHU IIPOKCUMAJIBHOI'O OTACIIA IUICYEBOM KOCTH. DTHU IMIanMCHTBI ABUJINCH Ha
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KOHCYJIbTAllUd U KOHTPOJIbHBIE OCMOTPBI, O pe3yJibTaTaM KOTOPBIX ObUIO MPUHSTO
pelIeHne O  BBIIOJIHEHUM  PEOCTEOCHHTE3a B YETHIpEX  Clydasx U
SHJIONPOTE3UPOBAHNUS B IBYX CIIy4asiX.

IlonyuyeHHbIe pe3ynbTaThl, CBUAETEIBCTBYIOIIMUE O PUCKAX «IIOTEPU PEIIOZULINHI
Y TMOJOMKHM IUIACTUHBD) Ha J3Tanax peadWIuTauud, NOTpeOOBaIM IMPOBEACHHUS
DKCIIEPUMEHTAJIBHOIO HCCIEAOBAaHUs C LENbI0 OIPEACIICHUSA IPEANOChUIOK K HX

Pa3BUTHIO.
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IJTIABA 5. PE3VJIBTATBI ITIPOCIHHEKTUBHOI'O HCCJUIEJOBAHUA

5.1 DxcnepuMeHTAJIBHBIH pa3aes: GU3NKO-MATEMATHYCCKUI U KOHEYHO-
3JIEMEHTHBII aHAJIN3 Mo/ieJieil epesioMa MPOKCUMAJIBLHOI0 0TAe/IA IIeYeBoi

KOCTH B YCJIOBHAX HAKOCTHOI'0O OCTCOCHHTE3A

HakocTHBIIT OCTEOCHHTE3 MEpPEeIOMOB MPU MOCTOBHIHON TeXHUKE (DUKcAUU
IIPUBOAMUT K CYLICCTBEHHOM HArpy3Ke Ha IUIACTUHY U BHUHTBI: OTy I'MIIOTE3Y MOYKHO
IIPEATIONIOKNUTh MPU HMCCIIETOBAHUM OCJIOKHEHNW, onucaHHblX B [7aBe 4. C nenpro
UCCJIEIOBAaHUS HAIpPSOKEHUS Ha IUIACTMHE OBUIM CMOJEIHMPOBAHBbI  pPa3JIMYHBIC
KJIIMHUYECKHUE CUTYyal[Uu U MPOU3BEICHA UX OLICHKAa METOAOM KOHEYHO-3JIEMEHTHOIO
aHaJIN3a.

beu1 cMonenupoBaH cLeHapuil IJIOTHOIO MEX(pParMeHTapHOIO KOHTAKTa
OTJIOMKOB IPU OCTEOCHMHTE3€ IUIACTUHON C YITIOBOM CTaOWMJIBHOCTBIO: O€3 3a30pa

MEXAY KOCTHBIMH OTJIOMKaMu (pucyHOK 5.1, A-B).

von Mises (N/mm #2 (MPaj)

won Mises (N/mm~2 (MPa))

l4
| 4
3
5
f
2
2

|

5
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von Mises (N/mm* 2 (MPa))

l86

B
Pucynok 5.1 — Mozenp mII0THOrO KOHTakTa ()parMeHTOB Iepesioma
A, b: HanpsbkeHue Ha AedopMalMIo TUIACTUHBI TP oceBoi Harpy3ke B 300 H —
MJTACTHHA UCTIBITHIBACT HAMIPSDKEHUSA B TIpe/ieiaX TeKyuecTH MaTepuana 6e3 30H
neperpy3ok, B: HanpsbkeHue Ha e opMalinio MIaCTUHBI IPU Harpy3Kax Ha
OTBeJIcHHE B IuieueBoM cycraBe B 100 H — ruracTrHa MCIIBITHIBAET HAIPSKEHUS B
npejesiax TeKy4ecTH MaTepuaia ¢ 30HaMH Ieperpy30K Ha CpEeIHEN YacTh B 00J1acTH

OTBCpCTI/If/'I JJIs1 BUHTOB

B sT0li 3KCIeprMeHTanbHON MOJIENIN OBLIHN MOIYYEHbI CIEAYIOLIUE PE3yIbTaTh:

1) TIlpu narpyske B 100 H — cuna, npusnoxeHHass NEpPHEHAUKYISIPHO OCH

IJIEYEBOM KOCTH, KOTOpasi COOTBETCTBOBAJIA OTBEJCHUIO B IJIEUEBOM CycTaBe. bblio

BBISIBJICHO 0OJIbIlIee KOHUEHTPALMOHHOE HAINPSKEHWE Ha OTBEPCTHSIX JIJISI BUHTOB B

CpelHEel 4acTu IIacTUHBL. 1Ipy 3TOM OTCYTCTBOBAJIM KPUTHUUECKUE HAMPSIKEHUS HA
JIPYTUX y4acTKaX IJIACTUHBI.

2) IIpu narpy3ke B 300 H — cuna, npusioxeHHast 0 OCH IJIEYEBON KOCTH.

He Obutn BBISIBTICHBI BBIPAXCHHBIE KOHIIEHTPAIIMOHHBIC HampspkeHus. Hampsiokenue

PaBHOMCPHO KOHIOCHTPHUPOBAJIOCH IIO CpCIIHCP'I YacTH IJJaCTHHBI 0e€3 IIPU3HAKOB
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Hanuyus 30H Ieperpy3ok. Ilpm 23TOoM Takke OTCYTCTBOBAId KPUTHYECKUE
HaIIPSDKEHUS B IPYTUX YYaCTKaX IUIACTHHBI.

Ha mnpencraBneHHBIX pacdeTax MOJENM IUIOTHOTO MEX(PparMeHTapHOTO
KOHTaKTa I[IeperioMa B YCIOBUSX HAKOCTHOTO OCTEOCHHTE3a OBbLIM IOKa3aHbl
MOBBIIEHHBIE HAIPY3KH HA IUIACTHHY NPU OTBEICHUHU B IUIEYEBOM CYCTAaBE, a TAKKE
oOnacth, HauboJee MOABEPKEHHAs Ieperpy3kaM U mnojoMmke. [lpu oceBoii Harpyske
3TH 3HAYEHMsI ObLIU BBIPA)KEHBI MEHBIIIE.

B caydasx OCKOJIBYATBIX NEPEIOMOB C MHHUMAIBHBIM KOPTHUKAJIbHBIM
KOHTaKTOM B MECTE II€PEJIoMa, IJIACTUHA BBIACPKUBAJIA 3HAYUTEIIbHBIC IUKINYECKUE
HaNpsDKEHHsI BBUJY MOCTOBHUJHOTO XapakTepa (ukcauuu. OTH CUEHApUU HECIH
JIOTIOJIHUTENBHBIA PHUCK TOTEPH PEMO3ULIMK WM IUTAaCTUYEeCKOW aedopMaliiui,
XapaKTePU3YIOLIEHCS YCTAaJOCTHOM II0JIOMKOM IUIacTUMHBL. [IpuueM npu oceBou
Harpy3ke B 300 H nosBisunch NpU3HAKKA KOHLIEHTPALIMU HANIPSKEHUM HA OTBEPCTUAX
JUIl BHHTOB IIOCEpEIMHE IUIACTUHBL. B cilyyae OTBefcHUSA B IUIEYEBOM CYCTaBe
YKa3aHHbIC [TMKOBBIC KOHLIEHTPALUU HANPSDKCHUSA YK€ MOSBILUIMCH IIPU HAarpys3ke B

100 H. (pucynok 5.2, A, b).

won Mises (N/mm*2 (MPa))
won Mises (N/mm ~2 (MPa))
576

l 228

68
I .
0

— Mpegen Texyuecti: 827

n

Pucynok 5.2 — Mojenb 0CTE€OCHHTE3a OCKOIBYATOTO TIepesioMa MeTadu3apHOi 30HBI

A b
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A HampshkeHue Ha JieopMaluio IacTUHBI pU oceBoi Harpy3ke B 300 H —
MJIACTUHA UCTIBITHIBACT HANPSDKEHUS B MpeJieaX TeKy4eCTH MaTepuaia ¢ 30HaMU
MepPeTrpy30K Ha CPETHEH YacTH B 00JIaCTH OTBEPCTHI Il BUHTOB, b: HanmpspkeHne Ha
nedopMalnio TIIACTUHBI TIPU Harpy3Kax Ha OTBeACHHE B miedeBoM cycTase B 100 H
— IJIJACTUHA UCTBITHIBACT HAMPSHKEHUS B MpeJieax TeKy4eCTH MaTepuaia ¢ 30HaMU

Meperpy3o0K Ha CPEeHEH YacTH B 00J1aCTH OTBEPCTUM 11 BUHTOB

Jlist Toro, 4ToOBl CHU3UTh HArpy3Ky Ha IJJACTUHY M LEHTPaJbHbIE OTBEPCTUS
JUIs BUHTOB, OBbLJI WM3MEHEH BHUJ (PUKCAllMM IUIACTUHBI K KOCTH U J100aBJICHBI

JIOTIOJTHUTENBHBIE JMAarOHAJIbHBIE BUHTHI K MPOKCUMAIbHOMY (parMeHTy (PUCYHOK

5.3, A, B).

von Mises (N/mm42 (VPa))

A b

Pucynox 5.3 — Mogens ¢pukcanuu rnepejaoma ¢ 0OCKoIb4aToi MetadusapHoi 30HON
IIPY MIOMOIIY OTIOPHBIX BUHTOB K MPOKCUMAJILHOMY (PparMeHTy
A: HanpspxeHue Ha JedopMallvio IIIACTHHBI PU oceBoi Harpy3ke B 300 H —
IJIACTUHA UCHBITHIBAET HAIIPSKEHUS B IIPEAEIaX TEKYUYECTH MaTepuaia ¢ 30HaMU
MEpPErpy30K Ha CPeHEN YacTu B 00JaCTH OTBEPCTU JJIs1 TOTIOJIHUTEIIBHO
MpOBEICHHBIX BUHTOB b: HanpspkeHune Ha nedopmaluio miIacTUHBI PU HAarpy3Kax Ha

OTBCACHUC B IIJICYCBOM CYCTABC B 100 H — riymacTyHA MCHBITHIBAET HaIIPpAKCHU: B
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npeaciax TCKyudCCTU MaTCprajia C 30HAMHU IICPCTPY30K Ha CpCI[HCﬁ YyacTH B 00J1aCTH

OTBEPCTHUH JJIs1 BAHTOB

B pesynbrare He OBLIO OTMEUEHO 3HAYMMOIO W3MEHEHMsI HANpPSOHKEHUH Ha
nedopMaIuio MIACTHHBI IPH YKA3aHHBIX BEKTOpax cuil. [IMKOBbIE HAMPSDKEHUS U UX
KOHIIEHTpAlUsi OCTAaBAJUCh B TMPEXKHUX JAMANA30HAX, M pe3yNbTarbl ObuIH
COMOCTaBUMBI C MpenbIAyIIUM BUAOM ¢ukcauuu. Kpome Toro, orBeneHue B
IJIEYEBOM CYCTABE TAKXKE OKA3bIBAIO HAMOOJbIIEE HANpPSHKEHUE Ha IJACTUHY B
LIEHTPAJIbHON YaCTH.

C menpro ONPOBEPKEHUS TUIOTE3Bl O TOM, YTO OTCYTCTBUE OTBEPCTHM B
LHEHTPE IUIACTUHBI MOYKET MCKIIOYUTh TIPEACTABICHHBIE PHUCKA IIOJIOMKHA U
NEPerpy3Ku IJIACTHHBI, B OSKCIEPUMEHTAIbHOM MOJEIN OHU OBUIM MOHOJUTHO

3aKpbITHI (PUCYHOK 5.4, A, B).

von Mises (N/mm*2 (MPa))

won Mises (N/mm#2 (MPa))

A b
PucyHok 5.4 — Mozenb ¢ MOHOJTUTHBIM 3aKPBITUEM LHEHTPAJIbHBIX OTBEPCTUI
MJIACTUHBI
A HampsbKeHue Ha JAepopMalltio TUIACTUHBI TP oceBoi Harpy3ke B 300 H —

II1aCTrHAa UCIBITBIBACT HAIIPSAKCHUS B IIPCACIIAX TCKYUYCCTH MaTCpuaia C 30HAMHA
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[IEpErpy30K Ha CpeHEN YaCTH IIJIACTUHBI C KOHLIEHTPALMEN Ha LIEHTPAJIbHOM
OTBEPCTHH ISl BUHTA, b: HanpshkeHue Ha 1eQopMaluio IIIACTUHBI PU HAarpy3Kax Ha
OTBeJIcHHE B IuieueBoM cyctase B 100 H — ruracTrHa UCIIBITHIBAET HANIPSKEHUS B
npeenax TeKyu4ecTH MaTepuaa ¢ 30HaMH Meperpy30K Ha CpelHel yacTu B o01acTu

HECHTPAJIBbHOTO OTBCPCTUA JIsI BUHTOB

OpHako, pe3ynbTaThl HE MOKA3aJId CYLIECTBEHHOIO M3MEHEHUS HAIPSKEHUM.
Bwmecre ¢ Tem, HanpspKeHUE Tiepepacipeenioch Ha COCEIHIE OTBEPCTUS C TUKOBOM
KOHIIEHTpalueil Ha HUX, YTO OCOOEHHO BBIPAXKaJOCh NPHU OTBEJCHUU B IICYEBOM
cycraBe. MToro, pacmateiBaHue BUHTOB C TIOTEPEH PEMO3UIINH U TIOJIOMKA TIACTUHBI
TaK)Ke COXPAHSIINCh HA IEHTPaJbHOM ydYacTKe, MOCKOJbKY HAarpys3ka CMeIlanach B
CTOPOHY BUHTOB, U OHHU MOJTy4YaH MPEANOCHIIKU K BBIPHIBAHUIO.

Mozenu KOHEYHO->JIEMEHTHOTO aHa/IM3a KIMHUYECKOW (PUKCAIK TEePEIOMOB,
KaKk U UX HACTOJbHBIE aHAJIOTH, OOBIYHO PacCMaTPHUBAIOT TOJIBKO HadajbHYIO (aszy
nocJie onepanuu 6e3 Kakoro-Jin0o NepBUYHOTO MM BTOPUYHOTO 3a’KHUBJICHUS KOCTH.
B mpoBemeHHOM  uccienoBaHMM OB MPEAJIOKEH  pacdyeT  OTJAJICHHOTO
HOCJICONepallMOHHOr0 niepuona. i 3Toro aHanusa, korna copMUpoBaHa IJIOTHAsS
KOCTHasi MO30J1b, MOJEIHPOBAIA KOHCOJMIAMPOBAHHBIA B YCJIOBHUSX HAKOCTHOTO
OCTEOCHHTE3a IUTACTUHOM C YIJIOBOW CTaOWJIBHOCTBIO TEPEJIOM IMPOKCHUMAaJIbHOTO

oTJieNa 1e4eBoi KocTu (pucyHok 5.5, A-B).
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von Mises (N/mm A2 (VPa))

won Mises (M/mm A2 (MPa))

7
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PucyHnok 5.5 — Moaenbs KOHCOIUMAUPOBAHHOIO B YCIOBUSAX HAKOCTHOI'O OCTEOCHHTE3A
nepesnioMa. A: HanpspKeHHe Ha JehopMaluio IIaCTUHBI TPU oceBoi Harpy3ke B 300
H — nyacTrHa HE UCTIBITHIBAET HAIIPSKEHUS, b: OTBEPCTUS OT BUHTOB B MEAHAIIBHOM

KOPTHUKAJIE TUIEYEBOM KOCTU UCIIBITHIBAIOT HAPSKEHUS B peieax TEKy4eCcTH, B:
HamnpspKeHUe Ha JedopMalinio MIACTHHBI PU HArpy3Kax Ha OTBEICHUE B TUIEYEBOM
cycrase B 100 H — nminacTuHa UCIIBITBIBAET HAIIPSIKEHUS B IIPEIEIIAX TEKyUYECTH
MaTepHalia ¢ paBHOMEPHBIM PacIpeIeICHUEM HAIPSHKEHUN IPEUMYLIECTBEHHO B

HCHTPAJIBbHOM U JUCTAJIBHOM YUYAaCTKax

[Ipoananmu3upoBaB TMONYYCHHBIC CXEMBI, OBLIM TIOJTYYCHBI CIEIYIOITHE
pe3ynbTaThl (B CIydae KOHCOIUAAIMHU TIepeoma):

o MeTayuI0(PUKCATOPhl MPOJOIKAIOT TPETEepIieBaTh HAMpPsDKEHHE, HO BO
MHOTO pa3 B MEHBIITNX 00bEMax;

o IEHTPAIBHBIA YYaCTOK IUIACTHHBI TaK)Ke IPETepIieBaeT HArpy3Kd, HO
OHM OOJIbIIIE pacHpe/ieeHbI M0 MIACTUHE, BMECTE C TE€M, TAK)Ke OOJIbIIIE BHIPAYKEHBI
IIPY OTBEJICHUH B TIJICUEBOM CYCTaBE;

o HanpsDKCHHE Ha BUHTHI BHYTPUKOCTHO M TI0 MEIUATBLHOMY KOPTHKATY
BO3pAcTaer.

MopenvpoBaHue ¥ KOHEYHO-IJIEMEHTHBIA aHAIN3 IO3BOJISIET PEUIUTh BCE
3a/la4M, 32 WCKIIOYCHUEM OJHOW: IMOBPEXKICHHE BO BpPEMsS BKPYYHMBAHHS BUHTA H

Apyroro HEJIUHEHHOI O nmoaxoaa, UCII0Jb3YIOIICTO KOHTAKTHBIC YCIIOBUA.

5.2 Aaropurm Bb100pa MUHUMAJIbHO HHBA3MBHOI'0 HAKOCTHOI'0 OCTEOCHHTE3a
NepeIOMOB NMPOKCUMAJILHOI0 0TeJ1a IJIeYeBOH KOCTH U
Au(pPpepeHUMPOBAHHBIN PeA0WIUTALMOHHBINA IPOTOKOJI MOCIEONEPALMOHHOT0

BCJICHHUA MMAIIMCHTOB

Pe3ynbraTel cpaBHHUTENBbHOrO aHanu3a cnocoboB OPU® m MMHO y aByx
rpynn nauueHToB «I'pynna cpaBHeHus 1» u «OcHoBHas rpymnmna 1», a Takxke pUu3HNKo-

MaTeMaTUUYCCKUM U KOHCUYHO-3JIEMCHTHBIM aHaIN3bI MNPpOACMOHCTPUPOBAIIN ACIICKTBI
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IIPUMEHEHUSA HAKOCTHOI'O OCTEOCHHTE3a IIEpEIOMOB IPOKCUMAJIbHOIO OTHela
IJIEYEBOM KOCTH, @ TaKKe€ MO3BOJIMIM OOpaTUTh BHUMAHHE HA PHUCKUA Pa3BUTHS
HEYJIOBJIIETBOPUTENIBHBIX MCXOJIOB OINEPATUBHOIO JedeHus. Beuay toro, yto MUHO
SBJISIETCS. HanOoJiee MEPCIEKTUBHBIM, MCXO/AS U3 MPOBEIEHHOTO PETPOCHEKTUBHOTO
UCCIICJIOBaHUA, OBUIM TPEANOKEHBl TaKTHKa €ro BBIOOpa B 3aBHCHMOCTH OT
CIIO)KHOCTH IepesioMa M OCOOEHHOCTH TIOCICONEPAMOHHOTO BEIACHUS Jis
IIOJIyYEHUs JIy4IlEero pe3yibpTrara JICYEHUs.

AJropuTM BBIOOpa HAKOCTHOTO OCTEOCHMHTE3a IEPEIOMOB MPOKCHMAIBLHOTO
oTaena TwieueBoi koctu mnpu nomoinu cnocoooB MUHO u OPU® npencrasnen Ha
pucyske 5.6. [Ipu getbipexdparmenTapabix nmepeaomax MUHO He pekomenmyeTcs K

HCIIOJIb30BAHHUIO BBHAY BBICOKHUX PHCKOB TIIOJIYYCHHUS HCYOOBJICTBOPUTCIBHBIX

PE3yIbTaToB.
Ilepesiom
HpORCHMAJIBHOI'O
oTae/1a
mIevueBoii KOCTH
IHepesrombl IlepesoMbl IHepesomsl
Tuna Neer 11 Tina Neer IIT Tuna Neer IV

[,J]mﬁgia Bo'spac'r] <60 Jrer >60 et [Jlmﬁoﬁ BO';paCT]

) V4

MuHMMAILHO HHBA3HBHBII OTKpbITAsI penO3HIAS H
HAKOCTHBIH 0CTEOCHHTE3 Ppuxcanus

7H

Pucynok 5.6 — AnroputMm BbIOOpa cioco0a HAKOCTHOTO OCTEOCUHTE3A MEPETOMOB
IIPOKCUMAJIBHOTO OTZEJIA IUIEYEBOM KOCTU B 3aBUCUMOCTH OT CJIOKHOCTH IIepesioma U

BO3pacTa IamnrucHTa
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Pexomennyemass nuddepennupoBanHas peaOUIUTAIIMOHHAS TMporpamMma IIo
BBITIOJJTHEHUIO ~ JIBIDKEHHWH B paHHEM  TIOCIEONEpPAlMOHHOM  Tepuoje  AJis
npoUIaKTUKKA  pa3BUTHUS  KOHTPAKTYyp CyCTaBOB OIEPUPOBAHHOM  BepXHEU
KOHEYHOCTH OblIJa HaMU [E€pecMOTpeHa [0  pe3ylbTaraM  IPOBEIECHHOTO
KOMITBIOTEPHOTO MOZEIMPOBAaHUS M KOHEYHO-JIEMEHTHOro aHaiu3a. Hamu Obuin
BbIJIEJICHBI KOHTPOJIbHBIE CPOKH JJIs1 TAalTHOW aKTUBHU3AL[MU ONIEPUPOBAHHOIO I1JIeUa B
3aBHUCHMOCTH OT BHJAA (PUKCALMK KOCTHU: TUIOTHBIH MeX(parMeHTapHBIA KOHTAKT H

MOCTOBHJIHAS (pUKcaIs repeaoma (pUCYHOK 5.7).

MuHHUMaIBEHO HHBA3HUBHEBIN ‘

IlnoTHbIi MeKdparMeHTapapLi — HorOCTHRIH OCTCOCHHATES MocToBunHas (HKCALHS

KOHTAaKT IepeiioMa
HOCJICOHGP&HHOHH&H

Nmmobummzanus u JIOK

ITaccuBnas JIOK:
HcexnrounTs oTBeIcHIE
B IJIEYEBOM CyCTaBe

Hcexmrouenue JIOK
B IUICYCBOM CYCTaBe

AxtusHaasg JIOK:
+ IlaccHBHOE OTBEICHHE C
HMOICP/KKOH JUCTAIBHOTO OT
IepesioMa cerMeHTa KOHESUHOCTH

ITaccusnas JIOK:
Hckmounts oTBENEHHE
B IUICYCBOM CYCTaBe

AxtuBHag JIDK:
+ ITaccuBHOE OTBEICHHE C
MOIICPIKKOH JUCTAIBHOTO OT
IepeIoMa CerMeHTa KOHSYHOCTH

Axtusaag JIOK:
+ AKTHBHOE OTBEEcHHE
B IUICUCBOM CyCTaBe

PEHTI'EH-KOHTpOIIb — COXpaHeHWUe penosnunn

AxtusHas JIOK:
+ AKTHBHOE OTBEJIECHHE
B TIJIEYEBOM CYCTaBe

Pucynok 5.7 — uddepeHuinpoBaHHbIi peaOMIUTAIIMIOHHBIA TPOTOKOI MOCTIE
MHHUMAJIBHO WHBAa3UBHOTO HAKOCTHOTO OCTEOCHHTE3a MEPEIOMOB TPOKCUMATBLHOTO
OTJIeNa MJICYeBOM KOCTH B CiTy4ae TUIOTHOM Mexk(parmMeHTapHOU pukcanuu u

MOCTOBHUIHOM (pUKcaInu mepenoma
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B ciyuyae mimoTHONW Mex(pparMeHTapHON KOMIIPECCHHU BBIJICICHBI CIICTYIOITHE
3Tanbl MOCIEONEPALIMOHHOTO BEACHUS NAllUEHTOB:

I aTanm — 1o 3x Henenb ¢ MOMeHTa onepanuu: JleueOHas Pusnueckas KynbTypa
(JI®K) ¢ wucnoapb3oBaHMEM TACCUBHBIX JBIKEHHM B IUIEYEBOM CYCTaBE C
UCKIItoueHueM otBeneHus. 1o mcxomy ATOro cpoka BBINONHSIIACH PEHTreHoTrpadus
IJIEYEBOrO0 CyCTaBa B JBYX Npoekuusax. lIpu coxpaHeHuMM peno3uUMU IalUEHT
MEPEXOMWII Ha BTOPOM 3Tal peadWINTaIlui, TPH HAIAYAW MPU3HAKOB CMEIICHHUS
OTJIOMKOB — JIONIOJIHUTENBHBIE 2 HEJIETU TOTO K€ PEKUMA.

II sTanm — 4-6 vegens ¢ MoMmeHTa onepanuu: JIOK ¢ ucnonb3oBaHMEM aKTUBHBIX
JBUOKEHUM, 33 WCKJIIOYEHHEM OTBEJICHUS: BBIMOJHIOCH MACCUBHOE OTBEIACHHUE C
MOAACPKKOM JTMCTAJIBbHOIO OT IepesioMa CerMeHTa KOHeYHOCTH. IIo mcxomy 3toro
CpOKa BBITIOJIHSIACH PEHTICHOTpadusl TUICYEBOTO CyCTaBa B JBYX MpOEKIusax. [Ipm
COXPAHEHUM PEMO3UIMU MAIMEHT MEepPEeXOoau Ha TPETHM 3Tan peaduiIuTaIuu, Ipu
HaJMYUU TPU3HAKOB CMEIIECHUS OTIOMKOB — JIONOJIHUTENIbHBIE 2 HENENU TOTO KE
pexuma.

Il sran — 6-9 Hemenb ¢ momeHTa onepauuu: JIOK ¢ ucnonbzoBaHnem
AKTUBHOTO OTBEJICHUS B IJICYEBOM CycTaBe. Jlanee manuenTy pa3pemanoch OTMEHSTh
UMMOOWIIA3AITMI0 KOCBIHOYHOW TIOBS3KOM W BBITIOJNHATH YKPCIJICHUE MBIIIIT
IJICYEBOTO T0sICa MO KOHTPOJIEM Bpaya peaOuiuToora.

B cmydae MocToBUIHOW (pUKcaUy TeperoMa BBIICICHBI CICTYIOIINE JTaIlbl
IIOCJICONIEPALIMOHHOIO BEICHUS TAL[UEHTOB:

[ 3Tan — 1o 3x Hexenb ¢ MOMEHTA ONEpaIuU: UCKI0UeHUE BbinonHeHus JIOK B
miedeBoM cycraBe. [lo wucxomy 53TOro cpoka BBINONHSIACHE pPEHTreHorpadus
IJIEYEBOrO0 CyCTaBa B JBYX HOpoekuusx. lIpu coxpaHeHuMM peno3UUMU ITalUEHT
MIEPEXOWT Ha BTOPOM 3Tal peadWiIuTaIlui, TPU HAIAYAWA TPU3HAKOB CMEIICHHUS
OTJIOMKOB — JIONIOJIHUTENBHBIE 2 HEJIETU TOTO K€ PEKUMA.

Il stan — no 4-6 Hemenb ¢ momeHra onepauuu: JIOK ¢ ucnomp3oBaHneM
MMACCUBHBIX JIBUKEHHM B IUIEYEBOM CYCTaBE C MCKI0UeHHEM OoTBeneHus. [lo nucxony

9TOI'0 CpoOKa BBIIIOJIHAIIACH PCHIT! GHOI‘pa(bI/I}I IUICYCBOI'O CYCTaBa B IBYX IIPOCKIUAX.
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[Ipu coxpaHeHHH PEno3vIIUU TMAlUEHT MEPEeXOauI Ha BTOPOM 3Tan peaduiIuTaIuy,
MIPY HAJIMYWU PU3HAKOB CMEILIEHUS OTIOMKOB — JIOTIOJIHUTENbHBIC 2 HEAEIN TOTO JKE
pexuma.

Il sran — 6-9 Hemenp ¢ momeHTa onepauuu: JIOK ¢ ucnonbzoBaHnem
AKTUBHBIX JIBUKCHHUM, 3a HWCKIIOUYCHUEM OTBEACHUS: BBINOJHIIOCH MNaCCUBHOE
OTBEJICHUE C MOIJICPKKOW IUCTAJIBHOIO OT IEepesioMa cerMeHTa KoHedHocTH. [lo
HCXO/ly 9TOTO CpOKa BBIMOJHSJIACH pPEHTTreHorpadus IJICYeBOrO0 CycTaBa B JIBYX
npoekuusax. lIpy coxpaHeHHM pPENO3MIKUM TNAlUEHT MEPEXOAWSI Ha TPETHM 3Tall
peadmIHUTaIK, TPU HAJTUYUH TPU3HAKOB CMEIICHHS OTJIOMKOB — JIONIOJIHUTEIBHBIE 2
HEJIENIA TOTO K€ PEKUMA.

IV sran — 9-12 nemens ¢ momenTta onepauuu: JIOK ¢ ucnomp3oBaHneM
AKTUBHOI'O OTBEJICHUS B IJICYEBOM CycTase. Jlanee manueHTy pa3peranoch OTMEHTh
UMMOOWIIN3AITMI0 KOCBIHOYHOM TIOBS3KOM W BBIMIOJNHATH YKPCIJICHUE MBIIIII
IJICYEBOTO T0sICA MO KOHTPOJIEM Bpaya peaOuinTosora.

B coorBercTBMM ¢ aiaroputMoM BbiOOpa u  audQepeHIMPOBAHHBIM
peadMIMTAIIMIOHHBIM TTPOTOKOJIOM BBITIOJTHCHHE aKTHUBHBIX JTBIDKEHUN HAYMHAIN TIPU
COXpPAaHECHHM PEMO3ULHNHM Ha YKa3aHHBIX CPOKaxX, a PAaHHUE IaCCHUBHBIC IBHKCHUS
paspelianyd BBINOJIHATh OE€30MacHO MpHU MOMJAEPKKE ITUCTAIBHOTO OT TMepesioMa

CEerMEeHTa BEpXHEU KoHeuHOCTH (pucyHok 5.8, A-E).
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Pucynok 5.8 — Ynpaxuenus BbIOOpa mociie OnepaTuBHOTO JICUSHUS IepeoMa

MPOKCUMAJIBHOTO OT/IEJa MIIEYEBOM KOCTHU JUIsl MACCUBHOM pa3pabOTKU ABUKEHUI
yepe3 3 HeJleu PY yCIIOBUM OTCYTCTBUS IOTEPHU PEMO3UIIMN Ha PEHTIE€H-KOHTPOJIE
(cxemarudeckoe n300pakeHrne aBTopa)

A — cBezieHHe J0MaTokK, b — npsMoe crubanue npu NoAEpKKe JUCTATBHOTO OT
IepesaoMa CErMEHTa ONIEPUPOBAHHON BEPXHEN KOHEUHOCTH U CKOJIBYKEHHUE T10 CTEHE,
BI' — cBeneHune u pa3BeeHHE JIOKTEBBIX CYCTABOB MPH NOAJIEpKKe O cToi, JIE —
IIPUMEHEHNE THMHACTUYECKOTO MHCTPYMEHTAPHUS € MOAAEPIKKON JUCTAIIBHOTO

CETMEHTa ONEPUPOBAHHON BEPXHEN KOHEUYHOCTHU

Jus  onpeaeneHuss 3(Q(PEKTUBHOCTH NPUMEHEHUS aJfOpUTMa  BbIOOpA
MHHHMMAaJIbHO WHBAa3UBHOI'O HAKOCTHOI'O OCTEOCHHTE3a IEPEIOMOB IPOKCHUMAIbHOTO
OTJelNa IJIEYeBOM KOCTH U IU(PepeHIMpOBaHHOTO peaduINTallMOHHOIO MPOTOKOIA
ObUIO TPOBENEHO HccieAoBaHKue. [lOMOMHUTENbHO ObLIa BBEAEHA MPOCHEKTHBHAS
rpymIna MmaiyueHToB, oneprupoBanHbiX crtocooom MUHO ¢ yderom anroputma BeibOpa

u ¢ depeHIIMPOBAHHOTO PEAOMIIUTAIIMOHHOTO MPOTOKOJIA.
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5.3 Ananu3 3¢PeKTUBHOCTH MUHUMAJILHO HHBA3MBHOT0 HAKOCTHOT' O
O0CTEOCHHTE3a NEePeIOMOB IPOKCUMAJIBLHOI0 O0T/AE/IA IVIeYeBOil KOCTH C
HCIOJIb30BAHMEM AJIrOPUTMA BbIOOPa U Ju(depeHIIHPOBAHHOIO

peadWIIMTANMOHHOI0 MPOTOKOJIa U 0e3 UX MPUMEHECHUs

IIpn mccnenoBaHWM pe3yNbTaTOB ONEPATUBHOIO JICYEHHSI C HCIIOJIB30BAaHUEM
cnocoba MHWHO BHe 3aBHCMMOCTH OT TPUMEHEHHUS aJIropuTMa BbIOOpa U
1 GepeHIIMPOBAHHOTO PEaOUIUTAIIMIOHHOTO TPOTOKONA TMOATBEPAWIINCH JaHHBIE,
cooOmaronme 00 YXyIUIEHHH IOKa3aTreled y MNalMeHTOB cTapllieil BO3pacTHOU
TPYNIIBI 10 BCEM CPaBHUBAEMbBIM MPU3HAKaM, YTO JOKA3aJl0 UX BEPHOE OTHECEHHE K
IpylnIe pUCKa INPU HAKOCTHOM OCTEOCHHTE3€ IPOKCUMAIBHOIO OTHENA IUICYEBOU

KOCTH. DTH pe3y/bTaThl IPEACTABICHBI B CPAaBHUTEILHOM TabuIle (Tabnumia 5.1).

Tabnuia 5.1 — CpaBHeHHE pe3yNIbTAaTOB MOKa3aTeNei MIKal OMPOCHUKOB (PYHKITUU
rJieya y TpyIi NaiueHToB PU MUHUMAaIbHO MHBAa3UBHOM HAKOCTHOM OCTEOCHHTE3E

mepejioMa IMpoKCUMaJIbHOI'0 OTACIa TICUEBOM KOCTH

MuHMMaAJILHO HHBA3UBHBIN CIIOCO0
HAKOCTHOI'0 OCTEOCHHTE3A
IToxka3zaTenn M £ S (N=58) M £ S (N=53) Yposens P
Jlo 60 et 60 Jet u 0oJ1ee
Me [Q1; Q3] Me [Q1; Q3]
3,2 3.8 0,08
DASH, 6aaab1
[2,4;4,7] [2,8; 8,2]
91,0 90,0 0,277
CSS, 0ambl
[88,2; 92,0] [82,0; 93,0]

Anroput™M BbIOOpa MHUHHMAaJIbHO WHBAa3UBHOIO HAKOCTHOIO OCTEOCHHTE3a
NEPEeIOMOB TMPOKCUMAJIBHOTO OT/eNa IUIeYeBOM KocTh H auddepeHupoBaHHbIN
peabMIUTAIIMOHHBIN MPOTOKONI (OPMUPOBATIMCH HAa PE3YyNbTaTax MPEAbIAyIINX TJaB

HCCJICAOBaHMAI.
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C L[EJIBIO aHanusa 3(pEKTUBHOCTH alroput™Ma  BbIOOpa U
nudGepeHIUPOBAHHOTO  PEaOWIMTAIIMOHHOTO  TMPOTOKONIA,  Oblla  BBIJIEJICHA
perpocnekTuBHas rpyima «I pymnmna cpaBHeHus 2» N=73 (BBIOOp cIT0c0Oa HAKOCTHOTO
OCTEOCHHTE3a U BEJICHUE IAIMEHTa B I10CIECONIEPALIMOHHOM IIEPUOJE B COOTBETCTBUHU
C CTaHAApTHbIMU HpoTokonamu) U «OcHoBHas rpynmna 2» N=38, mpocneKTUBHas
rpynmna. Texnuka BemmonHenuss MMHO He omimyanack B NOPOCHEKTHBHOM U
PETPOCIEKTUBHON IpyImax.

«OCHOBHas Tpymma 2» IOIy4Yusa JIydIlWe pe3yiabTaTbl IPU CPABHEHHH C
aJITOPUTMOM PETPOCIIEKTUBHOU IpyIIbl. [Ipy SKBUBAJIEHTHBIX MMOKA3aTeNsIX BO3pacTa
Y CPOKOB BBINIOJIHEHMS ONEPATUBHOTO JIEUYECHHUS, BHE 3aBUCHMOCTH OT CII0KHOCTH
nepeinoma, «OCHOBHas Tpynmna 2» IMoKa3ajia Jydie (yHKIHIO ONEepUpPOBAHHOIO
ieda yepe3 | rox mocne omnepanuu. BMecte ¢ TeM, 3TO HE MMEJIO CTaTUCTUYECKU
3HAQUMMOW PA3HULBI MO ITOKA3ATENSAM IIKaJd MPU CPABHEHHHM C PETPOCHEKTHUBHOMN

«'pynmnoii cpaBHeHus 2» (Tabnuia 5.2).

Tabmuua 5.2 — CpaBHEHHE OTAAJICHHBIX PE3yAbTATOB ONMEPATUBHOTO JICUCHUS
IIEPEJIOMOB IIPOKCUMAJIBHOTO OT/EINA IJIEYEBOM KOCTH Y UCCIEAYEMBIX IPYIIIT
NAlMEHTOB MO OCHOBHBIM IOKAa3aTeNsIM BO3pacTa MalMeHTOB, JUIUTEIbHOCTH

OIIcpanru 1 mKajlaM OIIPOCHUKOB

'pynmnbl nanueHToB
MoKasaTes OcHoBHas rpynna 2 I'pynna cpaBHeHus 2 Yposenn P
(N=38) (N=T73)
Me [Q1; Q3] Me [Q1; Q3]
58,5 59,0
Bospacr, ger 0,833
[44,5; 68,7] [43,0; 68,0]
3,3 3,5
DASH, 6anab1 0,369
[2,6; 5,1] [2,4;7,8]
91,0 90,0
CSS, 6a171b1 0,327
[89,0; 92,7] [84,0; 93,0]
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Bonee mnokazarenbHBIM SBISJIOCH PACCMOTPEHHUE MPEACTABICHHBIX KOTOPT
MalMEHTOB M0 YaCTOTE BCTPEYAEMOCTU OCJIOKHEHHU. DTU JAaHHBIE JEMOHCTPUPYIOT
MEHBIIEE KOJTUUYECTBEHHOE U MPOLEHTHOE COOTHOUIEHHUE OCHOKHEHUU Y «OCHOBHOM
rpynnsl 2»: 10 (13,7%) B «['pynma cpaBuenus 2» npotuB 2 (5,3%) B «OcHOBHOM
rpymmne 2», p=0,034). OcnoxHeHus, TpeOOBaIU JACTaIbHOIO PACCMOTPEHUS U B
HEKOTOPBIX CIydasx MOBTOPHBIX olepanuii. B ux ciyyae paccMarpuBalid acHEKThI
aHaTOMO-(DYHKIIMOHAJLHBIX PE3yJIbTaTOB MPUMEHEHHS OOOMX aJrOPUTMOB MpHU

nepenomax tuna Neer I1 u Neer III (pucynku 5.9 u 5.10).

30% ['pynna cpaBHeHUs 2 OcHoBHas rpyrmma 2
25% 4
20%
15%
10%

5%

0% -

OcnoxHeHus

Pucynok 5.9 — YacTora BCTpe4aeMOCTH OCIOKHEHUHN Y HCCIIETYEMBIX TPYIII

IIaImMCHTOB C MCIIOJIb30BaHNCM MHMHUMAJIBbHO MHBA3WMBHOI'O HAKOCTHOI'O OCTCOCHHTC3a
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Bun ociaoxxHeHUs

B Her Ellleppoparmsasuara & BAPYC E ABH [oreps penozuin B8 [Tonomka ruracTUHbL

150% ~

125%

100% 94.7%

n

79,5%

750, 4

50%

2% 2=l e wn R
:;:;:;:;5,545,544,1%4,1%1,4% 1 12,6%2,6% 0.0% 0.0% 0.0%

O%_ L. 1 ey
I'pynma cpaBreHNS 2 OcHoBHas rpymma 2

Pucynok 5.10 — YacTora BCTpE4aeMOCTH BUJIOB OCIIOKHEHUN Y UCCIEAYEMBIX TPYIIII
MalMEHTOB PH UCNOJIb30BAHUY MUHUMAJIEHO MHBA3UBHOT'O HAKOCTHOT'O

OCTCOCHHTC3a

Pesynpratel  mpuMeHeHHs — AUPPEPEHUUPOBAHHOTO  PEAOUIUTALIMOHHOTO
npotokona u ainroputMa BblOopa MMHO (OcHoBHas rpynma 2) MOKa3bIBAaIOT
OTCYTCTBHE OCJIOKHEHUU NPHU UCIOJB30BAHUM Yy MauMeHTOB ¢ nepenomamu Neer I,
OTCYTCTBHE TaKUX OCJIOKHEHNH, Kak ABH, nmorepst peno3unyu 1 nojaoMka IIacTUHBIL.
[Tpu uccneqoBaHNM OTAAIEHHOTO (PYHKIIMOHATILHOTO pe3yibrarta « OCHOBHAs rpyrina
2» Takxke npeBocxoamna «[pynmy cpaBHeHHs 2» IO JaHHBIM IIKAJI ONPOCHHUKOB:
Neer III DASH: MWUHO 9,1 [5.4; 13,4] / MUHOx 5,3 [4,4; 7,0], p=0,021; Neer 111
CSS: MHMHO 82,0 [78,0; 85,5] / MUHOx 84,0 [83,0; 89,0], p=0,028 (Tabmuua 5.3).
JlomoIHUTENBbHO OBbLT MPOBENIEH KIMHUKO-PEHTTEHOJOTHYECKUI aHaIN3 OCI0KHEHUH

CPaBHHUBACMBIX I'PDVYIIII IIATUCHTOB. PGBYHBTaTI)I IMpCaACTaBJICHLI B Ta6J]I/II_Ie 54.
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Tabmuma 5.3 — pacnpeneneHne pe3ynbTaToB KAl OMPOCHUKOB, OCIOXKHEHUH 110

HCCIICAYCMBIM I'PpYIIIIaM MalMCHTOB U CIIOKHOCTH IICPLCIIOMa

Tun nepejioma Neer 11 Neer II1
I'pynna - -
OcHoBHas I'pynna P OcHoBHast I'pynna P
NALMEHTOB value value
rpynmna 2 CpaBHeHMA 2 rpymnmna 2 CpaBHEHHA 2
(N=25) (N=50) (N=13) (N=20)
KouunuecrBo
Me [Q1; Q3] | Me [Q1; Q3] Me [Q1; Q3] Me [Q1; Q3]

nanueHToB (N)

3,2 3,1 0,83 5,3 9,1 0,021
DASH, 6a/1b1
[2,5;3,3] [2,2;4,1] [4.4;7,0] [5.4; 13,4]
92,0 91,5 84,0 82,0
CSS, 0amibl 0,63 0,028
[91,0; 93,0] [90,0; 94,0] [83,0; 89,0] [78,0; 85,5]
KoauuecTBo 6 2 6
0 0,071 0,338
0CJI0:KHEH Ui (12%) (15.4%) (30%)

Tabnuua 5.4 — pacnipeiesiecHUE BUJIOB OCIIOKHEHUN B 3aBUCUMOCTH OT THIIA

IepeyioMa 1 rpyuribl HaliuCHTOB

Tun nepejioma Neer 11 Neer IIT Neer IV

OcHoBHast I'pynna OcHoBHas I'pynna I'pynna
I'pynna nanueHToB
rpynna 2 cpaBHeHMs 2 rpynna 2 CpaBHeHMs 2 | cpaBHeHus 2

BapycHnoe
CMellleHHue roJIOBKH - 2 1 2

JIe4eBOi KOCTH

ABacKyJIsSIpHbIH

HEKpo3

Mepdopanus

BHHTA

IToteps penosunuu - - - 1 2

IToroMKa

IJIACTHHBI

Pe3yJ'IBTaTBI aHalin3a HCCICAYCMbIX TIpPYyIIl IMAaOUCHTOB IIOCJIC MHWHUMAJBHO

HMHBA3NMBHOI'O HAKOCTHOI'O OCTCOCHHTC3a IIOKA3bBIBAIOT IIPCBOCXOACTBO CO3OAHHOIO
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aIroOpuT™Ma MO (PYHKUIMU ONEPUPOBAHHOIO IUIEYEBOIO CyCTaBa B OTAAJCHHOM
MOCIICOTICPAIIMOHHOM ~ TIEpUOJIE TPH  HUCHOJB30BaHUHM AU PepeHIInpOoBaHHOTO
peabMIUTAIIMOHHOTO TMPOTOKOJNA, a TaKkKe €ro KIMHUYECKYI0 O€30MacHOCTb
IIPUMEHEHUS C MEHBIIMMH PUCKaMU Pa3BUTHUS OCIIOKHEHUI. OTBEIEHNE B IIEYEBOM
CyCTaB€ Ha paHHUX CpPOKax IOCJIEONEPAlMOHHOr0 NEpPUoAa SBIAETCS ONACHBIM
BUJIOM PEaOMIIUTAIIMOHHBIX JBUXEHHUM, KOTOPOE MOKET MOBBILIATh PUCKU PA3BUTHUS
aHATOMO-(DYHKIIMOHAJIbHBIX OCJOXHEHHH. OTanHOe yBEJIWYEHUE Harpy3kud Ha
OTBEICHHUE BO3MOXHO TIIpU  KOHTPOJIE  PE3YJbTaTOB  PEHTI€HOJOTUYECKOTO
UCCIIEI0BAaHUs Ha cpokax 3, 6, 12 Hexenp nocie onepanuu.

Kiaununveckuii npumep Ne 3:

[Tamment I1., 47 ner, mocTynun B OTACIIEHUE TPABMATOJOTHH W OPTOIEIUHN
I'BY3 I'Kb Nel7 JI3M c xanobamu Ha 001 B 001aCTH MPAaBOX BEpXHEN KOHEUYHOCTH,
nedopMaIio BEpXHEH TpeTH TIUie4a W OrpaHuyeHHe (YHKIUU TOBPEKICHHOM
KOHEYHOCTH.

Anamnesis morbi: co CJIOB AallUEHTa BO BPeMsI MPOTYJIKU Ha YJIHIIE OCTYIUIICS,
yaapuics oONacThio MPABOro mieva cyrpo0 B pesyipTare nagaeHus. CaMoCcTOATEIbHO
HanpaBwicss B mnpuemHoe otaenenne ['BY3 IT'Kb Nel7 JI3M no npuHuuiy
TEPPUTOPHAIbHON ONM30CTH K MecTy TpaBMbl. [lanee ObIT OCMOTPEH BpauoM
TPaBMaTOJIOTOM-OPTONEIOM, BBINOJIHEHA pEHTreHorpagus MpaBoro IIJIEYEBOro
cycTasa.

Status localis: Ha MOMEHT OCMOTpa HMeNIach OTEYHOCTh W JedopMarus
BEpXHEH TpeTHU IjIeya, OOJE3HEHHOCTh M KpPENUTAlUU MpH MNajblalud B 3TOU
o0acTu, TeCT 0CEBOM Harpy3ku ObUI MOJIOKUTEIbHBIM, 00bEM JBUKEHHUM ObLIT PE3KO
orpaHnyeH Oo0NeBbIM CHHAPOMOM. OCTPBIX HEUPOIMPKYASITOPHBIX HM3MEHEHHUN
BBISIBJICHO HE ObLI0. JIMarHOCTUPOBAaH 3aKPBITHIM MEPeIoM MPOKCUMAIbHOIO OTJIENA
IIPAaBOM IUIEYEBOM KOCTH CO CMelleHHeM OTIOMKOB no tuity Neer III. B nmpuemuHom
OTJeJIeHnU OblUIa BBINIOJHEHA MMMOOUIIN3ALUsl TOBPEXKACHHON BEpXHEN KOHEUHOCTH
Y TOCHNUTAIM3alMs B TPABMATOJOTMYECKOE OTHEeleHHe. B mepBble CyTKM moOcCIie

TPaBMbI OBIJI0 BBITIOJIHEHO OIICPATHUBHOC BMCIIATCIBCTBO — HAKOCTHBIM OCTCOCHUHTE3
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OJIOKMpPYEeMO# TUTACTUHOMU ¢ yrioBo# cradmibHOCTh0 0 MUHO (pucynok 5.11, A-

D).




Pucynok 5.11 — Knuaundeckuit mpumep MUHUMAJIBHO HMHBa3UBHOTO HAKOCTHOTO
OCTEOCHHTE3a MPOKCUMAIHHOTO OT/ela TUIEYeBON KOCTH C UCTIOIB30BaHHEM
nudepeHInpoBaHHOTO PEAOMIIUTAIIMIOHHOTO TTPOTOKOIA
A — pEHTIeHOJIOTUYECKHE MPU3HAKU TPeX(ParMeHTapHOTo MepesioMa MpOKCMaIbHOTO
OT/IeNa IUICYEBOM KOCTH CO CMEIIICHUEM OTJIOMKOB; b — MHTpaonepanroHHbie
PEHTIeHOJIOTHYECKUE MMPU3HAKK HAKOCTHOTO OCTEOCHHTE3a MepesioMa
MPOKCUMAJIBHOTO OT/AeNa mieueBor koctu ¢ DOII; B — pentrenorpamma uepes 3
HEJICJIM ¢ MOMEHTA OTiepalinuy 0e3 MPU3HAKOB MOTepr peno3uiuu; I — hoTo
OTIEPUPOBAHHOTO IIJIe4a Yyepe3 3 HelleIu MOociie ONepalfu, XUPypruieckue pyoibl ot
MUHHAMAaJIbHO MHBA3MBHOTO JTOCTYIIA HAa KOXKE IIPaBoro mieva; /| — peHTreHorpaMmma
yepe3 6 Helenb ¢ MPU3HaKaMy HaydajlbHOM KOHCOJIUAIMY TIepesioMa
MIPOKCUMAJIBHOTO OT/IeJIa MJIEYEBOM KOCTU B YCIOBHSIX HAKOCTHOTO OCTEOCUHTE3a

[JIACTUHOU U BUHTAMHU

C nmepBbIX CYTOK IIOCIE€ OINEpaluyd MalMeHT ObUl  03HAKOMJIEH C
T GepeHIMPOBAHHBIM MPOTOKOJIOM IOCIEONEPAIMOHHOTO BEJIECHUS, MALUEHT ObLI
KOHCYJABTUPOBAH BpauoM peaOunuTonoroM. KOHTpONBHBIM OCMOTp TAaIMeHTa

ocymiecTBsin yepe3 1, 3, 6, 12 MecsueB ¢ MOMEHTa ornepanuu. J{onoaHUTeIbHO
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NMalueHTa MPUIIIAIIAId Ha PEHTTEHOJIOTMYECKUN KOHTPOJb C UEIbI0 ONpPEACIICHHS
MTOKA3aHWM IS €T0 Tepexo/ia Ha CICAYIOIIHe dTanbl peabunurtanuu. Yepes3 3 Hemenn
0 pe3ylbTaraM peHTreHorpaduu OIMepUPOBAHHOTO IICYEBOTO CycTaBa HE ObUIH
BBISIBJICHBI TPHU3HAKU TOTEPU PEMO3UIIMH W CMEIIEHUS KOCTHBIX (PparMeHTOB,
NAlMEHT Hayajl MAacCMBHOE OTBEACHHE B IUIEYEBOM CYCTaBE IMOJ KOHTPOJEM Bpaya
peabunutonora. Yepes 6 Hepenb Mo pe3yabTaraM peHTIeHOrpaduu oneprupoBaHHOTO
IJICUYEBOT0O CycTaBa ObLIN BBISIBJICHBI HAYAJIbHBIC MPU3HAKKA KOHCOJUIAIUY TIEpesioMa,
MPU3HAKU COXPAHEHUS PEMO3UIINYU, B CBSI3U C YEM MAaIMEHT IOJi KOHTPOJIEM Bpaya
peabmiInToNora Hayajl akTUBHOE OTBEJCHUE B IJIEUEBOM cycTaBe. Uepes roj mocie
orepai: XUPyprudyeckuil pyberr 0e300J€3HEHHBIN, HE CHasH C MOJUIeKAIIUMU
MATKUMU TKaHAMH, DJIACTUYHBIA Tpu nanbnanuud. OO0beM JBMXXEHUH B IPaBOM
IJICUEBOM CYCTaBe OTBeJleHHWE KHapyxu 125, crubanue 165, HapyxHas poranus 50,
BHyTpeHHs1s porauus 45, CSS 94, DASH 2 .4.

KomMeHTapuii: mnpeacTaBlieHHbIM KIWMHUYECKHM MPUMEpP OMNEPATUBHOTO
JiedueHus Tpex(pparMeHTapHOro rnepesoMa JeMOHCTPUPYET OTCYTCTBUE OCIIOKHEHUM B
nocyieonepauMuoHHoM nepuone. [lanpeHT He oTMedan orpaHuyeHus (QyHKIHUH
ONEPUPOBAHHOTO IJIEYa B OTHAJECHHOM mepuoje. llocne BBINOIHEHHS HAKOCTHOTO
OCTEOCHHTE3a MPOKCUMAIBHOIO OT/AEJA IMJI€Y€BOM KOCTH NP MOMOIIM MUHUMAIbHO
WHBA3WBHOTO JIOCTyma pyOIlOBO-CIAeyHBIA TMpolecc OBbLT HE BBIPAXEH, YTO
MPOSBIISZIOCH HE TOJIbKO B KOHCHUCTEHIIMM XHPYPTrUYECKOro pyoOlia, HO M XOfe
peabunuTanuu. B Bugy KOHTPOJIS KOHCOMUAAINH U TTOJIOKEHHS METAIII0(DUKCATOPOB,
Bpau peadWIUTONIOT JaBajl YIPaKHEHHUS JUIsl 3TAHOTO YBEJIUYECHHUS HArpy30K Ha

OTBCACHHUC, UTO NCKIIIOYUIIO PUCKH ITOJIOMKHU (bI/IKCEITOpa H IIOTCPHU PCIIO3UIUU.
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3AK/IIOYEHHUE

B HacTosiiiee Bpems 10 CUX MOP OCTAIOTCS HEPEUICHHBIMU BOMPOCHI TaKTHUKHU
OTNIEPaTUBHOIO JICUCHHS TIEPEJIOMOB MPOKCUMAIBHOTO OTIeNia IIJICYEBOM KOCTH U
MocJIeonepaloHHOro BejieHus nanueHTon [ 10, 26, 40, 50, 78, 86, 94]. B nutepatype
onucaHo okojgo 40 pa3IuyHBIX METOJO0B OIEPATUBHOTO JICUCHHUS II€PEIOMOB
MPOKCUMAJIBHOTO  OTJENa IUIeueBOM KocTH. HescHocTh B BBIOOpE MeToAa
OCTEOCUHTE3a MPU TOW MM MHOW CIIOKHOCTH IEpesioMa MPUBOAUT K MOBBIIICHUIO
puckoB pasButus ocioxHenudr [14, 20, 107]. Hambomee dacTto mpUMEHSIEMBIM
SIBJISIETCS METOJ] HAKOCTHOTO OCTEOCHUHTE3a, KOTOPBIN 3a MOCIETHUE JECITHUICTHUS
MpeTepresl CyIIECTBEHHYIO MOJICPHU3ALMI0O B CBSI3M C PAa3BUTHUEM MOHATHUS O
MHUHHAMAJIbHO WHBA3WBHOW YCTAHOBKE IUIACTHHBI B TPABMHUPOBAHHYIO o0iacth [5, 11,
22]. Hecmotps Ha sBHBIE nipeuMyliiecTBa criocooa MUHO niepen cioco6om OPUD
[57], HEeT onpeaeIeHHBIX MOKAa3aHUM K X MPUMEHEHUIO B KOHKPETHBIX KJIMHUYECKUX
cutyarusax. Kpome TOro, MeToj HAKOCTHOTO OCTEOCHMHTE3a aKTHBHO HE
paccMaTpuBaICs ¢ TOUKHM 3peHUsT OMOMEXaHWKH HAIPsHDKCHUN Ha IJIACTHHY B paHHEM
U OTHAJICHHOM  IIOCJICONEpPAllMOHHBIX  MEpUoAaxX, YTO  HE  MO3BOJSET
CTaHJIapTU3UPOBATh JJISI BCEX MAlMEHTOB MPAaBWJIBHOE HAdyallo peaOUIUTAllMOHHBIX
MEPOIPHUATHH M IIPOTHO3 MOJHOTO (PYHKIIMOHAJIBHOTO BOCCTAaHOBJICHUA. MenuanbHas
KOJIOHHA MPOKCUMAJIBHOTO OTJENA IMJIEYEBOM KOCTH IMOCTOSHHO TOJI HAarpy3KOll BHE
3aBUCUMOCTH OT BEKTOpa CHJIbI: aKCHaJIbHAs HArpy3Ka, TOPU30OHTAIBHBIA CABUT WIIH
KpyTamuii MmomeHT [60]. KnuHuueckue wuccienoBaHus IMOKa3ald, YTO OJIHUM U3
TUMHUYHBIX BUJOB HEyJau SBISETCS CMEIICHUE MPOKCUMAIBHOTO (parMeHTa B
BapyCHYIO TO3UIIMIO C TTOCIEAYIOIIUM ITPOOOJEHNEM BUHTA B IOJOCTh cycTaBa [83].
KoHeuHO-371eMEeHTHBIH ~ aHaJIM3  TO3BOJISIET  HMCCIENOBaTh  HArpy3kud  Ha
MeTaIIO(UKCATOPbl  TPH  Pa3HBIX  3QJaHHBIX  YCIOBHUSX  OCTEOCHHTE3a.
DTO ompeAessieTcs ero MpeuMyliecTBaMu nepel KagaBepHbIMU UCclieoBaHusIMU. B
AKCIEPUMEHTAIIHBIX MOJICISAX OIpEJEICHHbIE AaCHEKThl, TaKUE€ KaK IOBEJCHUE

MaTepuana (BHYTpeHHHE Jedopmaruu), 3aTpyJHEHBl WU HEBO3MOXHBI [85].
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Bo3MOXXHOCTB HccenoBaTh pa3anyHble KOHPUTYpALMA UMIUIAHTOB OJHOM U TOM XKe
KOCTH SIBJISIETCS OJHHMM W3 KIIOUEBBIX MNPEUMYLIECTB MOJECIHpPOBaHUA. B cBs3m
aKLIEHTOM COBPEMEHHBIX MCCIIEJOBAHUI Ha KOMIIBIOTEPHOM W BBIYUCIUTEIHHOM
aHan3e OMOMEXaHUYECKUX MPOOJIEM TPaBMAaTOJIOTMH M OPTONEIUU METOJA KOHEUHO-
AJIEMEHTHOTO aHanu3a ObUT BHEJPEH B Hally paloTy 1y Oosblieil 00beKTUBH3AINH
NOJyYEHHBIX JaHHBIX, @ TAK)K€ BBIABICHUS TPYIHO OIpPEAETsieMbIX OCOOEHHOCTEN
HAaKOCTHOTO OCTEOCHMHTE3a pa3HbIX BHUJOB (UKCAlMM MMIUIAHTa K KOCTH.
B3anMoCBsI3b KIIMHUYECKOTO U AKCIIEPUMEHTAIBHOTO AHAIU30B MO3BOJIMIIN HIUPOKO U
COBPEMEHHO PACCMOTPETh TEMY HACTOSLIETO UCCIICTOBAHUS.

B xome mpoBeIeHHOTrO IHUCCEPTAMOHHOTO HCCIEAOBAHUS OBLIO BBIACICHO
HECKOJIBKO 3TaloB aHainu3a 153 manmeHToB, MPOONEPUPOBAHHBIX C UCIIOJIb30BAHUEM
METOJIJa HAKOCTHOI'O OCTEOCHHTE3a IEPEIOMOB IPOKCUMAIBHOIO OTHAENA IUICYEBOU
xocTd. Ha nmepBoM 3tamne ObLI0 TpoaHaau3upoBaHo 115 manueHToB, oneprupOBaHHBIX
B nepuon 2015-2020rr. mo moBoAy mepesioMa MPOKCMMAJIbHOIO OTAENA IJICYEBOM
KocTH. [IoKa3aHUsAMHM K ONIEpAaTUBHOMY JICUECHHUIO SIBIISUINCH:

1. HecTtabunbHble TOBpEXKACHUS MPOKCUMAIBHOTO OT/IENa MIJICYEBOM KOCTH.
[Tpu 3TOM HecTaOWJIBHBIMHM CUMUTAJIM MEPEIOMBbI CO CMEIIEHHEM auadusa IieyeBon
KOCTU MO mupuHe Ha 1/3 u Oojiee MO OTHOIICHHWIO K TOJIOBKE IUJICYEBOM KOCTH, a
TaK>Ke TIePEIOMbI C MHOTOOCKOJIBYATHIM MOBPEKICHUEM MeTa(u3apHOI 30HBI;

2. [Tepenombl ¢ pacxoxieHUEeM OTIOMKOB Oojee yeM Ha 10 MM U yrioBoi
nedopmanueit 6osee yem 45 rpaaycos.

beuno BeleneHo 2 rpynnsl. B «ocHOBHYI0 rpynmy 1» Bomwm 73 manuelTa,
KOTOpbIM ~ OBLI  BBIIIOJHEH MHHUMAJIbHO HMHBA3UBHBIM  CIOCOO  HAKOCTHOTO
OCTEOCHHTE3a IIPU MOMOIIM aHTeposarepanbHoro nocrymna «MHUHO». B« pymmmy
cpaBHeHHMs 1» Bomw 42 mMalMeHTa, KOTOPbIM ObLI BBIIOJHEH HAKOCTHBIN
OCTEOCHHTE3 MPU MOMOIIN AeNbToneKTopanbHoro gocryna « OPU®y. [lanueHTsl B
PETPOCIEKTUBHOM HCCIIEI0BaHUM ObUIM OLIEHEHbI MMHMMAJIBLHO uepe3 12 mecsueB ¢
MoMeHTa omepanuu. OIlleHHBas TMOJyYeHHBIE JaHHBIE MPH CPAaBHEHUU OOIIETO

KOJIMYCCTBA ITAllMCHTOB, a TaAKKXC PpacClpCACICHHUA HUX 110 BHAAM OIICPATHUBHOI'O
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BMEIIATENIbCTBA, ObUIM TMOJY4eHBI BBIBOJIBI O HauOoJiee paliOHAIbHOM BBIJCICHUU
TpeX Pyl A JadbHEHIIEro CpaBHEHUS pe3y/IbTaTOB:

1. Pacnipenenenne no Bo3pactam a0 60-tu net u crapuie 60-Tu JeT — BBULY
MEIMaHbl  pAacOpeleNiCHHs] BO3pPacTOB  MAIMEHTOB, a TakKXe PE3yJIbTaTOB
KOPPEJSIITUOHHOTO aHAJIM3a;

2. Pacnpenenenne TpaBM IIPOKCHMMAIBHOIO OTAENA IUIEYEBOM KOCTH
MAIMEHTOB MO (PparMeHTapHOCTH, pa3JeIeHHON 1o Kiaccudukanuu Neer;

3. Pacnpenenenue no cnoco0y HAKOCTHOTO OCTEOCHUHTE3A.

bbin  mpuMeHeH KOMIUIEKCHBIM TMOaxoA K  OOCIEeIOBaHMIO TMAIUEHTOB,
BKJIIOYAIOIINNA B ce0sl TIIATENbHBIN (PU3UKaIBHBIA OCMOTp, JTaOOPaTOpHBIE METOJBI
UCCJENOBAaHUA, A  TaKKe  HMHCTPYMEHTAJbHbIE  METOIbl  HCCJIEIOBAHUS:
peHTreHorpadgusi U KoMIbloTepHas ToMmorpadusi. PentreHorpaduo BBITIOIHSIN 110
omepanuu, UWHTpaonepauuoHHo npu nomomm JDOIl wm  mocie onepauuw.
Pentrenonornyeckoe oOcnenoBaHME MPOBOAUIN Takke dyepe3 1-3-6-12 mecsies
MIOCJIE BBIMIOJIHEHUSI ONEPATUBHOIO BMENIATENbCTBA. KOHTPOJIBLHON TOYKOM CUHMTAIH
Cpok 12 MecsleB ¢ MOMEHTa OIepalud, YTO BXOAWIO B TEPMHUH «OTHAJECHHBIC
pEe3ynbTAThD.

B pabote ObL10 BBIIENCHO ABa pas3jena: KIMHUYECKUU (PETPOCHEKTUBHBIN U
IPOCIEKTUBHBIN) W 3KCHEPUMEHTAIbHBIA. B KIMHUYECKOM paszjenie pe3yibTaThl
JICYCHUS MAIMEHTOB OLIEHWBAJIM, UCIOJB3YS JIBa CTaHIApTHhIX onpocHuka DASH u
CSS. Kpome ToOro, ouneHuUBaIM XUPYPruuyeckue pyOIbI Ha TIEPBOM dTare
uccienopanusa. OueHKy npoBogwin 1no VSS juig o0eux TpyIn HCCIAEAYEMBIX U
paccMaTpUBaJIM MapaMeTphl pyOllOB MO KpUTepusiM: oOmias JJiMHA U mupuHa. B
PETPOCHEKTUBHOM pa3jieie NPOAEMOHCTPUPOBAHBI JIBa KIMHUYECKHX IpUMeEpa
OpUMEHEHHsT O00OMX CIOCOOOB HAKOCTHOIO OCTEOCHHTE3a. B a3Ttux rpymnmnax
NAlMEHTOB BEIM B IOCIECONEPAIMOHHOM TNIEPUOJAE MO pe3yabTaraM aBTOPOB
CHUCTEMAaTHYEeCKOro 0030pa MPOTOKOJIIOB peadbmnutanuu [39]: umMMoOMIM3aIus
ONEPUPOBAHHOMN BEPXHEW KOHEUHOCTH B KOCBIHOYHOM IMOBA3KE 10 3 Heaenb. [1oBA3Ky
paspelmiaiii CHUMaTh JI0 YEThIpEX pa3 B JICHb JUISl BBINIOJHEHUS YHPAKHEHUA U

ITIOBCCAHCBHLIX ACJI. OCYHICCTBJBIJII/I PaHHUC ITACCHUBHBLIC MOIBHUKCHHA B INNICYCBOM
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CycTaBe MOJI KOHTPOJEM Bpada JiedeOHOM (DU3KYIBTYphl C BTOPBIX CYTOK, 4epe3 3
HEJIEeIN HAUMHAIM aKTUBHYIO Pa3pabOTKy JNBUKEHUU.

PerpocniekTHBHOE HCCIEIOBAHUE HAKOCTHOTO OCTEOCHMHTE3a IEPEIOMOB
MIPOKCUMAJILHOTO OTJena IiedeBoil koctu crnocodbamu OPU® m MUHO mnoka3zano
npeumymecTsf MUHHMAIbHO HWHBAa3UBHOTO 1ocTyma. [Ipu omeHke GyHKIUA W
COCTOSIHUSI OTIEPUPOBAHHOTO ILJICYEBOTO CyCTaBa B OTAAJIGHHOM mepuojne (depes 12
MECSIIeB C MOMEHTa ofepanuu) He Obula MOoJMydeHa CTATUCTUYECKH 3HauuMast
pasHuia no pesyiapraram a"nanusa mkanl DASH, CSS: p>0.05 Bo Bcex n3MepeHUsIx
1151t MUHO u OPU® cootBeTcTBeHHO. [IpH o11eHKE pe3ynbTaToB y IBYX BO3PACTHBIX
rpynn ObUTH OTMedeHBI xyamme pe3ynsraTsl o DASH (p<0.05), HO comocTaBuMBbIe
no VSS u CSS. B ciyuae onieHku xupyprudeckoro pyoma depe3 rog nocie MUHO
BBISIBJIEHO, 4TO pyoer kopoue (80,0 mm [75,0; 90,0], p<0,05) u paBHOMEpEH IO
mupuHe (MpokcuManbHbIN yyacTok 2,0 mMm [2,0; 3,0], mocepenune 3,0 mm [2,0; 3,0],
nvctanbHbli ygacTtok 2,0 mm [1,0; 2,0], p<0,05). B ciydae AenbTONEKTOPAIBLHOIO
JIOCTyIla UMeJach TEHJICHIHUS K BEPETEHOOOpPa3HOMY pPACHIMPEHUIO B JIUCTaJTIHLHOM
HarnpaBiieHun: npokcuManbHo 3,0 mm [2,0; 4,0], mocepenune 3,0 mMm [3,0; 5,0],
nuctanbHo 3,0 mm [3,0; 5,0]. IIpu onenke py6rioB mo VSS MMUHO mnpeBocxoaui
OPUD (2,0 6amna [1,0; 3,0] mpu MUHO npotus 3,0 6ammos [2,0; 5,0] mpu OPUD,
p<0,05). Taxxe TEHIECHUHUS B3aMMOCBSI3M BO3pacTa NALMEHTAa W PE3yJIbTATOB
MCCIIEOBAHU PA3JIMUYHbBIX TTOKA3aTelIe IEMOHCTPUPYET MaTPULA KOPPEIISLIHIA.

[Ipu oueHke pe3ynabTaToB MO (PYHKIMU TUiedya OBLIO TOKAa3aHO, YTO IPHU
yeThipexdparMeHTapHbix nepenomax crnocod OPU® wumeer Oonee xoporiue
pesynbTatsl, yeM ciocod MUHO. Ipu Neer II MUHO npeBocxonun OPU® no CSS
U puckaM pasButus ocnoxkHenud, a nmpu Neer [II OPU®D npesocxoqun MMUHO 1o
CSS u DASH (p<0,05).

Bcero Ownuto BeIsBIIEHO 34 ocnokHeHHs — 29,6%. HanbOoiblinee KoauyecTBO
MAIMEeHTOB 0e3 OCNoKHEeHU oTMevyanuch B «OcHoBHOU rpytmme 1» (79,5%). Ilpu
PacCMOTPEHHH PE3YJIETATOB OBUIO BBISBICHO HAWNMEHBIIIEE KOJTMUECTBO OCIOKHEHUUN
B «OcHoBHoi rpynme 1» Neer II (y Bcex marmentoB) u Neer I (y mamueHTOB

miaame 60tu ser) (p<0,05). B cnydasx derbipexdparMeHTApHBIX MEPEIOMOB,
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cnoco6 MMUHO wumeer orpaHMuyeHHOE NPUMEHEHHE U HE PEKOMEHAYeTCs K
PUMEHEHUIO, TIOCKOJIBKY B UCCIEAOBAHUM OBbUTM BBISBICHBI HEYIOBIETBOPUTEIbHBIC
pe3yabTarhl. Haile OCI0KHEHUS BCTPEUYAIUCh Y NAalUEHTOB cTapiie 60TH JIeT.

[Ipu uccnenoBaHUM aHATOMO-(PYHKIIMOHAIBHBIX OCIOXKHEHUH OBLIO OTMEUEHO
IPEBAMPOBAHNE UX PA3BUTHUS B MOCIEONEPALMOHHOM MEPUOAE — A0 3 MECSALEB. JTO
MOJKET yKa3blBaThb Ha MpPOOJIEMbl, BO3HUKAWOIIME B MEepuoj peaduiaurauuu. beuin
OTMEYEHbI nepdopanusi BUHTA B IOJIOCTh CyCTaBa, BapyCHOE CMEIICHHE T'OJIOBKU
miedeBoil koctu, ABH, moreps peno3uiuy 1 nojJioMKa IJJaCTUHBL. DTH PE3yibTaThl
noOy/IUIN Hac BBIMOJHUTH KOMIIBIOTEPHOE MOJECIMPOBAHUE U MPOBECTH PACUEThl B
AKCIIEPUMEHTATBHON MOJEIIH.

Jlist aToro OBIT MPUMEHEH (DU3UKO-MAaTEMaTHYECCKUN METon, a Takke 3D-
MOJIEJIMPOBAHUE IIEPEIOMa MPOKCHUMAIBHOIO OTAENA IIJIEYEBOM KOCTH B YCJIOBMSX
HAKOCTHOTO OCTEOCHHTE3a MIACTUHOW C YITIOBOW CTaOMIbHOCTHIO. BHauane crpomnu
3D-monmens B mporpamMmmHOM  Komiuiekce — Catia ¢ MOCIEQyHOIIUM
COBepIlIeHCTBOBaHUEM CTPYKTypbl B SolidWorks (ucmonb3ys maker mHoCTpOeHUs
Mojelnei), aanee (B MakeTe CTATUYECKOrO aHajiu3a) MPOU3BOJUIN HEOOXOIUMBIE
pacd€rsl. B uccnenoBanny paccMaTpUBAI YETHIPE BUJA KIMHUYECKON CUTyalui.

1. Pannnii mocneonepanoHHbIA Tepuod (10 (OPMHUPOBAHUS KOCTHOM
MO30JI1): IJIOTHAs MEX(PparMeHTapHas KOMIPECCHS TP OCTEOCHUHTE3€, OCTEOCUHTES
B YCIOBHUSIX OCKOJBYaToM MeraduzapHoil 30HBI (popMHpOBaHHE BHUPTYaIbHOU
OCTEOTOMHHM C JAE(PEKTOM KOCTHOW TKaHHW) MEpesoMa, OCTEOCHUHTE3 B YCIOBHSIX
OCKOJIbYaTONW MeTapu3apHON 30HBI C (UKcAalMeld JONOJHUTENbHBIMU BHUHTAMU K
IPOKCUMAJIBHOMY (PparMeHTy, MOAECIUPOBAHUE MIIIACTUHBI C MOHOJIMUTHBIM IIEHTPOM —
0e3 OTBEpCTUI NOJT BUHTHI B IIEHTPE IJIACTUHBI.

I'eomeTpuIo MEpeIoOMOB MOAEIUPOBAIIH € IIOMOIIBIO BUPTYaJIbHBIX OCTEOTOMUM.
Ockonpuateie (CHIBHO (DparMEHTUPOBAHHBIC) TEPEJIOMbl MOJCIHPOBAIA IyTEM
VCKJIFOYEHUSI OCKOJIBYATOM 30HBI, C IPEAINOJIOKEHHEM TOIO, YTO 30HA HE CMOXKET
BBIJICPKMBATh HAIPY3KY A0 KOHCOJIUAAINH.

2. OTnaneHHbIN MOCIEONEPAMOHHBINA Tepuo] (chopMUpOBaHHAS KOCTHAs

MO30JIb).
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[TogBepranu ykazannsie monenu Harpy3ke B 50 H, 100 H u 300 H no ocu
MJIEYEBOM KOCTU (OMOpa Ha JIOKOTh, BEC KOHEYHOCTH) M TMEPNEHAUKYJISIPHO OCH
(oTBeeHME B IUICYEBOM CycTaBe). Pe3ynbTaT mIKaabl MOKa3blBAJ MOTEHIMAIBHO
OTIACHBIE CEYEHUS, TJI€ MAKCUMAIbHOE 3HAUEHHUE OTPa)Xajlo HAXOXKJICHHE B Mpeaeiax
30HBI ynpyroctu marepuana. Ilpu ynpyroit nedopmanuu miacTuHa HE U3MEHsa
JUHEHHBIX 3HAYEHUM U TIOCJIEe CHATHS Harpy3ku BOCCTaHaBiIuBalia (opMy.
CoOTBETCTBEHHO, €CJIM HAIpsDKEHUE ObUIO OOoJIbIle Mpejena TEKy4ecTH Marepuana,
HacTynaua IuiacTudeckas aedopmamms, T.e. TUIACTHHA HAYMHANA Ie(opMHpOBaThCA
JI0 T€X TPENeIoB, MPU KOTOPBIX OBLT HEBO3MOXKEH BO3BpAT K MpEkHEH Gopme u3-3a
M3MEHEHUS pa3MepoB. B kpallHUX MUKOBBIX HANPSIKEHUSX ObLIa BO3MOMKHA MOJOMKA
MIJIACTUHBI.

HauOonbiue mpeanochulku K IMOJOMKE IUIACTUHBI OBUIM TpPHU Harpy3ke Ha
OTBEJICHUE B IUICYEBOM CYCTaBE€ BO BCEX MPEJCTABICHHBIX SKCIEPUMEHTAIBbHBIX
MOJIEJIAX: IPU MUHUMAaJIbHOW Harpy3ke B 50 H HanpskeHHne Ha [IEHTPaIbHOM y4acTKe
IJTACTHHBI BO3PACTANIO 0 MUKOBBIX, OJM3KUX K MPEBBIIICHUIO Mpeeina TeKy4ecTU
MaTepuaja, 9YTO MOIJIO BBI3BIBATH €T0 YIPYTHe WM IUIACTHYECKHE IedopMarium.
OceBast e Harpy3ka HE BBIpaXKaJlaCh B TaKUX CYIIECTBEHHBIX H3MEHEHHSIX Ha
IUIACTHHE WJIM MOJENU KOCTHU. /[aHHbBIE SKCIIEpUMEHTAJIbHOTO aHaIM3a MOKa3alld, YTO
HA W3MEHEHUE CTPYKTYphl IUIACTUHBI (MOHOJIUTHOE 3aKPBITHE IEHTPAIbHBIX
OTBEPCTUM ISl BUHTOB), HU JIOMOJIHUTEIBHOE MPOBEJCHUE AUArOHAIbHBIX BUHTOB K
MIPOKCHMAIIBHOMY (DparMeHTy, HE TTO3BOJISIFOT CHU3UThH HAMPSDKEHUS HA IEHTPATHHOM
y4acTKe IJIaCTUHBI IIPU HArpy3Ke Ha OTBEJICHHE B IUIEYEBOM CYCTaBe, 4, 3HAYUT,
YMEHBIIUTh PUCKH TOJIOMKH IUIACTHUHBI B TOCJIEONEPAIMOHHOM IIEPUOJE Ha HTare
peabunuranuu. Takum 00pa3oM, MOBBIIIICHHAS HArpy3ka Ha MEIUAIbHYIO KOJIOHHY,
TSATa MBI HAa Pa3pblB B OOJIACTU IeperoMa MPOKCHUMAIBHOIO OTJela TICYEBOM
KOCTH U BEC BEpPXHEH KOHEYHOCTH MPHUBOJAT K MOBBIIIEHHONW HArpy3ke Ha 30HY
NepesioMa/IIEHTPAIbHYI0  4YacTh  IUIACTUHBL.  JTO  OOJbII€  BBIPAKEHO MIpH
MHOTO()parMeHTApHBIX TEpeIOMax BBHUIY HEBO3MOXXHOCTH CO3JaHHS aOCOIFOTHOM
CTAOWJIPHOCTH, TIPU OCKOJBYATOM XapakTepe MeTa(pu3apHOW 30HBI, MPH KOTOPHIX

H€O6XOI[I/IMO BBIIIOJIHATD MOCTOBHIIHBIﬁ BHU/J HAKOCTHOM (bI/IKCEII_II/II/I IIcpeiioma. 10T
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dakT npensITcTByeT POPMUPOBAHUIO aJIEKBATHBIX JUIsI KOHCOMUAAIMHN yCIOBUM, 13-32
YEero NOSIBJISIIOTCS PUCKU PAa3BUTHUS TOTEPU PENO3ULMHU, BAPYCHOIO CMEIIECHHS
MIPOKCUMAIBHOTO ()parMeHTa, 3acueT AedhopMaIiui 1 MOJOMKH TUIACTHHBIL.

B nanpHeineM moiy4YeHHbIE JAaHHBIE KIMHHUYECKOTO M 3KCIEPUMEHTAIBHOTO
pa3zenoB MO3BOJIWIM BBIJECIUTh PHUCKOBBIE TPYNIbl M CO3AaTh AJITOPUTM BbIOOpa
MUHHMAaJIbHO MHBAa3UBHOI'O HAKOCTHOT'O OCTEOCHHTE3A:

1) Cnoco6 MHMWHO mnpu mro0om Bo3pacTe TMalMEeHTa TMOKa3aH IS
HAKOCTHOTO OCTEOCHHTE3a IByX(parMeHTapHBIX EPETOMOB;

2) Ilpu TpexdparmMeHTapHbix mnepenomax crnocod6 MHUHO  wmoxer
NPUMEHATHCA € JOydmuMd  (QYHKIHMOHAJIBHBIMH  pPE3yJIbTaTaMH W  MEHBIIHAM
KOJIMYECTBOM OCJIOKHEHUW Y MalMeHTOB Miajiie 60Ty JerT.

3) B mnocneonepanoHHOM nepuosie pexkoMeHayercs auddepeHIpoBaTh
NAI[MeHTOB OTHOCHUTENhHO BHAa (uKcanud (QparMeHTOB TMepenoMa: IIOTHBINA
Mex(pparMeHTapHbIA KOHTAKT TepesioMa Wi MocToBuHAs (ukcarus. [lepBoiil Bua
IIO3BOJISIET Yepe3 3 Heleau HauMHATh [TACCUBHOE OTBEJICHUE B IUIEYEBOM CYCTaBE IIPH
HaJIUYMH TPU3HAKOB COXPAHEHHS PENO3UMLMU Ha PEHTIeH-KOHTPOJE, HaYMHATh
aKTUBHOE OTBEICHUE B IJICYEBOM CYCTABE IMPU HAIMYUHM THPU3HAKOB COXPAHEHUS
peno3UIINK/HAaYaJIbHOW KOHCOJMUAAMK 4Yepe3 6 Hemenb. B ciydae MOCTOBHIIHOM
(UKcalMy HayajJo IMAaCCHBHOIO OTBEJIEHUS B IUICYEBOM CYCTAaBE BO3MOKHO
BBITIOJIHATH HE paHee 6 HeJEeNb [IPU COXPAHEHUU PEMO3UIIMU HAa PEHTTEeH-KOHTpoJie. B
anroputMe  Bbibopa cmocoba MMHO, a Takke nuddepenmmpoBaHHOM
peadbMIUTAIIMIOHHOM TPOTOKOJIE IIOCJIE OMNEpPAlUM, BbIPAXKAIOCh OObEIUHEHHE
pEe3yIbTAaTOB, MOJIYYEHHBIX B PETPOCIEKTUBHOM KIMHUYECKOM U SKCHEPUMEHTAILHOM
UCCJIEI0BAaHUSAX.

[lo pe3ynpTaraM peTpPOCHEKTUBHOIO M IKCIEPUMEHTAIBHOIO ATArloB padOThI
ObLIa BBIJEJIEHA Ipylna peTpocneKkTuBHOro airoputMma (I'pynma cpaBHeHus 2) npu
nepenomax tuna Neer II, I u IV (N=73 mnaumenra). C yd4eToM CO3aHHOTO
anroputMa (OcHOBHasg rpymnma 2), chOPMUPOBATH MPOCIEKTHUBHYIO TPYIITY
uccanenoBanusa B konmdecTtBe 38 uyenoBek mpu Neer II m Neer III. IlanmenToB

OIICHUBAJIM C aKIIEHTOM Ha (PyHKIIMIO TIeueBoro cycrana B otnaneHHoM (CSS, DASH)
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nocJyeornepanuoHHoM nepuoae. Anroputm Beioopa MUHO ¢ nuddepenurpoBaHHbIM
peadMIMTAIIMIOHHBIM TPOTOKOJIOM OBLT TEMOHCTPUPOBAH HA KIMHHYECCKOM MPUMEPE
Ne3.

«OcHOBHas Tpymnma 2» MoKa3ala CONOCTaBHUMBbIE pe3ysbTaThl C «lpynmoit
cpaBHEHUs 2» B 00UIMX KOoroprax ucciefgoBanus. Bmecre ¢ tem, «OCHOBHas rpymnma
2» UMeJa MEHbIIee KOJIMYEeCTBO ocnokHeHuu (5.3%, p<0,05), OTCyTCTBHUE MOJIOMOK
macTulbl, norepu penozuiuu u ABH. Kpome Toro, mpu oOneHKE KIMHUYECKON
s pextuBHOCTH «OCHOBHAS TpyIma 2» TOKa3zaja B OTJAICHHOM TIEPHOJAE JIyUIle
(byHKIIMOHAIBHBIE PE3ybTaThl y manueHToB ¢ nepeiomamu tumna Neer I, III mo
IKaJIaM OMPOCHUKOB Y MEHBIIIUM KOJIMYECTBOM OCJIOKHEHUMU.

MUHUMAQJIBHO WHBA3WBHBIM HAKOCTHBIM OCTEOCHHTE3 IO pe3yibraraM
MIPOBEJICHHOTO HCCIIEAOBaHUs ObLUT PACCMOTPEH C Pa3HBIX CTOPOH: ObUIH BBISIBICHBI
MPEANOYTUTEIBHBIE TPYIIIBI €70 TPUMEHEHHS, ONIPEAEIEHA CIIOKHOCTD MEPEIOMA IS
ONTUMAJIBHOTO HCIOJIB30BAaHUS 3TOTO CIOCO0a, a TaKKe BBISBICHBI MPEIMNOCHUIKH K
Pa3BUTHIO OCJIO)KHEHUM B IMOCIEONEpPAlMOHHOM Iepuoae. Pe3ynbrarsl aHanu3za
2(h(HEKTUBHOCTH aJITOPUTMOB BbIOOpAa MHWHHUMAJIBLHO HWHBAa3UBHOTO HAKOCTHOTO
ocTeocHHTe3a U JUPPEpPeHIIMPOBAHHOTO  PEAOMIMTAIIMOHHOTO  MPOTOKOJIA
MOKAa3bIBAIOT MPEBOCXOACTBO alroput™Ma «OCHOBHON Tpynnbl 2» 10 (QyHKIHUH
ONIEPUPOBAHHOTO IIJIEYEBOI0 CyCTaBa B OTAAJIIEHHOM I1OCIJIEONIEPALIMOHHOM MEPHUOAE, a
TaK)X€ €ro KIMHUYECKYI0 O€30MacCHOCTh IPUMEHEHHUS C MEHBIIUMH PUCKAMHU
pa3BUTHs OCJIOXHEHHMU. lccnenoBanue MNpPOAEMOHCTPUPOBAIO KIMHUYECKYIO U
IKCIIEPUMEHTANBHYIO 3(PHEKTUBHOCTh AUPHEPEHIIUPOBAHHOTO PEeaOUIUTAIIMOHHOTO
OpPOTOKOJAa U  ajiropuTMa BbIOOpa MHUHHUMAJIBLHO HMHBA3UBHOTO  HAKOCTHOTO
OCTEOCHHTE3a IIEPEIOMOB NPOKCUMAJIBHOIO OTHENa IIJIEYEBOM KOCTH, KOTOPBIE
OTJIMYAIOTCSl BBISIBICHUEM Y3KUX TIMOKa3aHUW K MPUMEHEHHIO CI0co0a, a Takxke
KOHTPOJIUPYEMBIM U STAlHBIM BBEJICHUEM B MOCJICONEPALMOHHYIO pPeadMIUTAIUIO
JBI)KCHUI Ha OTBEJICHHE B INIEYEBOM CYCTaBe, KOTOPOE IMO3BOJISIET CHU3ZUTH PUCKHU

IMOTCPH PCTIO3ULIUHU U ITOJIOMKHU TIIIACTHUHBI.
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BbBIBO/bI

1. Ilocme  BBINOJHEHHMST  HAKOCTHOIO  OCTEOCHMHTE3a  IEPEIOMOB
MPOKCUMAJILHOTO OTJeNa IJICYeBOM KOCTH OTMeueHO 29,6% OCIIOKHEHUI: BapyCHOE
cMelnieHue, nepdopaiusi BUHTa B CyCTaB, MOTEPs PEMO3UIMH, MOJOMKA IJIACTHUHBI,
aBaCKyJISIpHbIM Hekpo3. IIpenMyIIeCTBEHHO OHHM BCTPEYAIWCh IpPH ONEPATHBHOM
JICYCHUU C MIPUMEHEHUEM JICJIBTONEKTOPATIBHOTO JIOCTYIA, a TAKXKe MPU MEPEIoMax
tuna Neer [V, onepupoBaHHBIX MPHU MOMOIIM MUHUMAJIbHO WHBA3WBHOIO JIOCTYIIA.
MuHUMATbHO WHBAa3UBHBIA  JIOCTYN IPEBOCXOAWI  JIEJBTONEKTOPAIIBHBIMN 10
pesynbraram  BankyBepckod mkanel Ha 34,8%, p<0,05, mno paszmepam
XUpypruueckoro pyomna (kopoue Ha 42,7 mm, ToHbIe Ha 1,5 MM, p<0,05), a Takxe
npu nepenomax Neer II (CSS Boie Ha 6,4%, p<0,05). IIpu Neer III u IV HakocTHBII
OCTEOCHUHTE3 C IPUMEHEHHUEM JEJIbTONEKTOPAIBHOIO JOCTyNa IPEBOCXOIUII
MUHUMaIbHO MHBa3UBHbIN (110 DASH Ha 19,3%; o CSS nHa 3,9%, p<0,05).

2. IlpenmockuikaMy K MOTEPE PEMO3ULMU U MOJOMKE IJIACTUHBI SIBISIOCH
paHHee AaKTUBHOE OTBEJCHHE B IIJICYEBOM CYCTaBE, KOTOPOE YBEJIMYHUBAJIO
HaNpsHKEHUE CPEAHEN YacTy TUIACTUHBI B 3 pa3a M0 CPABHEHUIO ¢ OCEBOM HATPY3KOM.
B Mozensix KoHCOJIMIUPOBAHHOIO MIEpeIoMa HaNpsHKEHUE Ha MJIACTUHE CHUXKAJIOCh.

3.  duddepeHunpoBaHHbIl  peaOMIMTAIMOHHBIA  TMPOTOKON  TOCIHE
MPUMEHEHUS MUHUMAJIEHO WHBA3MBHOTO HaKOCTHOTO OCTEOCHHTE3A,
3aKJTFOYAIOIIMIICS B 3TAITHOM aKTUBU3ALUHU OTIEPUPOBAHHOTO IJIEYEBOTO CYCTaBa, MpHU
KOTOPOM B CJIy4ae IUIOTHOTO MEX(PPArMEHTapHOIrO KOHTAKTa IMEpeoMa MacCUBHOE
OTBEJCHUE B IUICUEBOM CyCTaB€ HAuMHAJIM HE paHee 3 Heaenb IpHu
PEHTIEHOJIOTMYECKUX MPHU3HAKAX COXPAHEHHUS PENO3ULMU OTIOMKOB, a aKTHUBHOE
OTBEJICHUE — HE paHee 6 HeJelb IPH PEHTTEHOJIOTMYECKUX MPHU3HAKaX COXPAHEHHUS
pPEno3ulMd OTIOMKOB, a B CIly4ae MOCTOBUAHOW (DUKCAIIMM TEepeoMa MacCHUBHOE
OTBEJICHUE HAuMHAJIM yepe3 6 Helellb, akTUBHOE — uepe3 9 Hellenb, MoKa3all JIydlline

pesynbrarsl ipu niepenaomax Neer III: mo DASH wa 62,8 %, p<0,05, no CSS Ha 5,3%,
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p<0,05 n Ha 8,5% MeHpIIE OCIOKHEHUI C OTCYTCTBUEM PUCKOB IIOJIOMKH IUIACTHHBI
Y TIOTEPU PETIO3ULUN.

4. Amroputm  BbIOOpa ~ MHUHUMAQJIbHO  HMHBa3WBHOTO  HAKOCTHOTO
OCTEOCHHTE3a IpU OOOCHOBAHHOM B KJIMHHMYECKOM U SKCIEPUMEHTAJIbHOU padote
1 GepeHIIMPOBAHHOM PEa0MINTAIMOHHOM TPOTOKOJIE MOXKET MPHUMEHSITHCS C

MEHBIIIUM KOJIMYECTBOM oOcjoxkHeHur npu mnepenomax Neer II u Neer I (5,3 %,

p<0,05).
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HPAKTUYECKHUE PEKOMEHJIALIUU

1. [Ipu wmHOrOodparmMentapHom xapaktepe nepenoma (Neer IV) Oonee
MPEAMOYTUTEILHO  MPUMEHATH  HAKOCTHBIM ~ OCTEOCHMHTE3  MPH  TOMOIIH
JENBTONEKTOPATIBLHOTO JIOCTYNAa BBUAY BO3MOXKHOCTH JIYYIIEH PENO3UIIUM 32 CYET
IMUPOKOTO 0030pa Il HWASHTU(UKAIMK W MaHUMYJIHPOBAaHUSA (parMeHTaMH
nepenoma.

2.  llpumeHeHHe MUHUMAJILHO UHBa3WBHOT'O HAKOCTHOT'O OCTEOCHUHTE3a MPHU
nepesioMax MpoKCUMalIbHOTO oTaena mmiedeBoil koctu Neer II m Neer III mo3Bonsier
CHU3HUTHh PUCK PA3BUTHS aBACKYJSIPHOIO HEKPO3a M BApyCHOTO CMEIICHHS TOJIOBKH
IIJIEYEBOU KOCTH.

3.  Tlocne BBIMTOTHEHUS MOCTOBHUIHOW HAKOCTHOW (PUKCAIMH OCKOJIBYATOTO
nepesnioma Metadu3apHOd 30HBI HEOOXOIUMO MPOBEICHUE TAIMHON peabWIuTalluU C
OTpaHWYCHUEM OTBEIICHHUS B IIJICYCBOM CYCTaBE JI0 6 HENEIbh MPHU PEHTTCH-KOHTPOJIC
COXpaHECHUS PETO3HUINH (PPArMEeHTOB.

4.  JlonmoJHUTENIbHBIE OINOPHBICE BHUHTHI, MPOBEACHHBICE U3 CEPEIAUHBI
IUIACTHHBI B TOJOBKY IUICYCBOM KOCTH, HE CHWKAIOT HaNpsDKCHWE Ha
MeTauiopuKcaTope M HE CIOCOOCTBYIOT Oonbineil  ¢gukcanuu (pparMeHTOB
OCKOJIBYATOro TepesioMa MeTadu3apHOW 30HBI MPOKCUMAIBHOTO OT/ENa IJICYEBOM

KOCTH.
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CIIUCOK COKPAIIEHU M YCJIOBHBIX OFO3HAYEHUI

ABH — aBackyJsapHbIN HEKPO3;

KT — xommbroTepHast Tomorpadus;

JIOK — neuebHas pusnyeckas KynbTypa;

MMHO — MunuManbHO MHBA3UBHBINM HAKOCTHBINA OCTCOCHUHTE3;

OPU®D — OtkpsiTas perno3uiivs 1 pukcanus;

DO0II — »51eKTpOHHBIN ONTUYECKHI MpeoOpa3oBaTeb;

CSS — Constant shoulder score;

DASH — Disability of the Arm, Shoulder and Hand Outcome Measure;

VSS — Vancouver Scar Scale, BankyBepckas mkanga ONEHKHA XapaKTEPUCTUK

pybua
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