3aknio4yeHue

[IpennoxeH HOBBI MEXaHHU3M JECTPYKLIHUH OMOIOTHUECKHX
TKaHeH yAapHO-BOJIHOBBIM BO3JIEHCTBHEM Ha MX MOBEPXHOCTHBIE
CTPYKTYpBI. JlecTpyKIius GMOTKaHEH B 30HE JIa3epHOr0 0OIy4YeHHS
MPONCXOIUT 32 CYET MEXaHMIECKOTO MOBPEKICHUS KIETOTHBIX
CTPYKTYp YNPYyroi BOJHOM, BO30Y>XKTaeMON B pe3yinbTaTe B3phIBA
MEJIKO/IUCIIEPCHBIX YACTHLL IIPH OOJIYYEHUH MX JIa3ePHBIM U3IIyye-
HueM. B xauecTBe mocrmenHUX MOXKET OBITh MCIONIB30BAaH AKTHUBU-
POBaHHBIN yTOJb ¢ OOJBINION JOJIEH ME30TOp, 3allOJTHEHHBIX He-
cBsizaHHOM Bonoi. [Ipu 3TOM TepMuYeckoe TpaBMUPOBAaHUE MO~
TIeKAIIX TKaHe! (ITOICIN3UCTHIN CII0H, COCYINCThIE 00Pa30BaHUS,
HEPBHBIE OKOHYAHHNST) MUHUMAJIFHO IPY COOTBETCTBYIOIIEM BBIOO-
pe mapaMeTpoB aHcaMOJIs YaCTHILL U JIA3EPHOTO U3JIy4EHHS.

HecMmotps Ha TO 4TO cTaTHCTHYECKHE UCCIIEIOBAHNS, TIOATBEP-
xraromye 3(p(HeKTHBHOCTh METO/A, B YCTAHOBICHHOM ITOPSIZAKE IO
HACTOSIIIEr0 MOMEHTA €llle HE BBINOJIHEHBI, IIPOBEJCHHOE JIeYEeHHEe
Mmokas3aino 3GPEeKTUBHOCTh METO/A.

Paboma evinonnena ¢ pamxax I'ockonmpaxma Ne 14.579.21.0014
om 05.06.2014 2. Ynukanvuwlii udenmugpukamop npukiaouvlx Hay4-
noix uccaedosanuii RFMEEI57914X0014.
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UccnepoBaHue yrﬂOBOﬁ cTabunbHOCTU UHTPpamMeaynAaApHOro 3ylaCtTu4HOro oCteoCuHTe3a

AHHOTAIIHA

IIpoBenensr OOMEXaHNYECKNE CTEHIOBBIE HCIBITAHMS )KECTKOCTH (PUKCAlMK OTIIOMKOB Ha MOJEIH IOMEPEeYHOTro nepenoMa nuadu-
3a JUIMHHOU TpyO4YaTON KOCTH B ABYX B3aMMHO HEPIEHANKYISIPHBIX IUIOCKOCTSIX IMPH PA3INYHBIX CIIOCO0AaX YCTAHOBKH AIIACTUYHBIX
tuTaHoBbIX crepxkHelt MetonoM FIN (Flexible Intramedullary Nailing). ITonyueHHbIe pe3yIbTaThl BBISBUIN 3HAYMMOE BIIMSIHUE HA JKECT-
KOCTh (PMIKCAITMH BEJIMYMHBI KPUBHU3HBI U3rHOa CTEP)KHEH, TNIOCKOCTH MX PACIIONOKEHUS, TUaMeTpa M HAKJIOHA NepdoparnuoHHOro OT-

BEPCTHUA OJI1 BBCACHUA CTep)KHeﬁ.

BeepeHue

[TosiBneHHe B MOCIEIHUE ACCATUIICTUS MAIOMHBA3UBHBIX Me-
TOIOB OCTEOCHHTE3a B TPABMATOJIOTHH, BO3MOXXHOCTH MHTpA-
ONEPALMOHHON PEHTTEHOIOTNYECKOM BU3YaATU3AIIH, & TAKXKE HO-
BBIX MaTEPUAJIOB JIJISl MMIUIAHTATOB MPHBEIN K PACIIUPEHHUIO MO-
Ka3aHWil K ONepaTUBHOMY JIEUCHHIO AuadU3aAPHBIX MEPEIOMOB Yy
Jeteit 1 moapocTKoB. Cpean NeTCKUX TPABMATOJIOrOB Bee OOIb-
HIYIO MOMYJISIPHOCTh 3aBOCBBIBAET METOM HHTPAMEAYJLISIPHOTO
amacTuyHOTO cTabminbHOro ocreocuHTesa (Flexible Intramedullary
Nailing, FIN) [2]-[5]. Cpenu mpeuMyinecTB MeTOAa OTMEYAIOT Ma-
JIOMHBA3UBHOCTb, 3JIACTUYECKYIO CTAOMIBHOCTD (hHKCAIIUH KOCT-
HBIX OTJIOMKOB, OTHOCHUTEJIBHO MPOCTYIO ONEPATHBHYIO TEXHHKY,
paHHee QYHKIMOHATHHOE BOCCTAHOBICHUE MOBPEKACHHOTO CEr-
MeHTa. OJTHAKO JAHHBIM METOJ UMEET PSi/I OTPAHUUCHUI, B YaCT-
HOCTH, MpH OOJBIIOM Bece Tella MAallMeHTa U IIHPOKOM KOCTHO-
MO3TOBOM KaHaJjie, KOTJa CTaOMIbHOCTh OCTEOCHHTE3a UMEET OIl-
peleNieHHbIe TPE/eIIbl B CUITY 3TACTUYHOCTH UMIUTAHTATOB, & TaK-
JKe OTCYTCTBHUS UX OmokupoBaHusA. OCTAIOTCS OTKPBITBIMHU
BOTIPOCHI BIMSHUS BETIMYMHBI M3rUOa U crocoba BBEICHUS CTep-

JKHEM Ha CTabMIIBHOCTh OCTEOCHHTE3a. B JIuTepaType MMeEroTCs
paboThI, MOCBSAIICHHBIE OMOMEXaHUYECKUM HCCICIOBAHUAM CTa-
OMIIBHOCTH (PMKCAIIMM, HO HE JAIONIMe OTBETHI HA BBIIICIIOCTAB-
neHHbie Bompocsl [1], [7]-[10].

L{enpro HAIIEro MCCIeIOBAHMSI SBUIOCh M3Y4YEHHE Ha CTEHIO-
BBIX CHHTETHYECKUX MOJIENSIX [UTMHHON TPyOUaTON KOCTH BIUSHUS
BEJIMYMHBI M3ruba cTepskHed U GopMbI epOpPaIMOHHOTO OTBEP-
CTHSI JIJIs1 BBEIEHUS MMIIAHTATOB Ha YIJIOBYIO CTAOMIBHOCTD (hUK-
caly OTJIIOMKOB IIPH MOMEPEUYHOM XapaKTepe rneperoma.

MaTEpI/Ia.HbI n MmetToabl

B xauectBe Mopeneit IIMHHON TPyOUaTON KOCTH MBI HCITONb-
30BaJIM MOJIMKapOOHATHBIE TPYOKH MUHOM 400 MM, BHYTPEHHUM
nuameTpoM 10 MM 1 HapyXHBIM — 20 MM. TOYHO 10 LIEHTPY TTpOU3-
BOJWIIN TTEPIEHANKYIISIPHBIA PACIIIT TPYOKH TSI MOJEITUPOBAHUS
ITOTIEPEYHOT'O IePesIoMa C PABHBIMU IO JUTMHE OTIOMKAMHU.

st ocTeocnHTE3a MCIIONB30BAIHN PEABI30THYThIE THTAHOBBIE
anactTuuHble cTepxHU pupmbr «Stryker» T2Kids® nuamerpom
3,5 MM u JuiHOM 450 MM, KOTOpPBIE YCTAHABIMBAIU MPU ITOMOIIK
WHCTPYMEHTOB CTaHIApTHOTO Habopa.
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WcrpITaHns OCYIIECTBISIINCH HA OMOMEXaHUIECKOM CTEHJIE,
M3rOTOBJIEHHOM M3 JleTaliei anmnaparta Mnuzaposa, ¢ BO3MOXKHOC-
THIO TIPUJIOKEHUS CMEIIAIONINX YCHINK B ABYX B3aUMHO TI€pIICH-
IUKYISIPHBIX ITOCKOCTSAX. CMeIlleHne OTIIOMKOB MPOU3BOIUIIN
IIyTeM MOJIBEIIMBAHMS I'Py3a K HIDKHEH ITOBEPXHOCTU MOJIEIH KOC-
TH Yepe3 CUCTEMY OJIOKOB TaKUM 00pa3oM, YTOOBI BEKTOP AEHCTBY-
TOIIEeH CHITBI COBMAAAl C JIMHUEH nepenoma (puc. ). Bo Bcex ciy-
Yasx ObLIM JIBE TOUYKH PABHOMEPHOT'O IPHJIOKEHUS CHIIbI, PABHO-
yIaJIeHHbIE OT JIMHUM TepenoMa Ha | cMm. Benmnumny cMmerneHus
OTIPEAEISUTA C TIOMOIIBIO0 YaCOBOTO MUKPOMETPA C TOUHOCTHIO 0
1,0 mxM (Ipenen uaMepeHus 2,5 MM) MPHU MOCIEOBATEIIBHOM yBe-
JIMYeHUH Beca rpy3a ¢ marom 100 r. Kaxkmoe ucrbitanue mpoBoau-
JI1 TPOEKPATHO, C MOCIEIYIOMM BEIUUCICHUEM CpPEeIHEH BEITNYIH-
HBI CMEILEHUS.

Muxkpo-
METpP

—

——

Bec
rpy3a

v

Puc. 1. Cxema 6G1MOMEXaHNYECKOro CTEHA0BOr0 UCMbLITAHUS (I'Ipl/l
NPUNOXeHnn cunbl B NMNJIOCKOCTU n3rnba 91acTUYHbIX CTep)KHeI7I)

IIpu BBeIeHUN UMILIAHTATOB UCIIOJIB30BAIIUCH OA30BBIE MIPUH-
umel Metona FIN: BBoauimym 2 »IaCTHYHBIX TUTAHOBBIX CTEPIKHS
OUIIOIISIPHO, TUAMETP KaXXIOTO CTepXHsS OBUT OOMHAKOBBIN U CO-
craBisi1 40 % OT BHYTpeHHEro AuaMeTpa TpyOKH, MaKCUMallbHas
KpUBHU3HA U3ruba pacnojarajiach B 30He Iepenoma.

B mepBoif cepum ONBITOB MMUTHUPOBAIACH CTAHIAPTHASI METO-
nuka. ITepdopannonHble OTBEpCTHS )11 BBECHUS CTEp)KHEH Bop-
MUPOBAINCh cBepioM 4,0 MM, CBepJIeHHE HAUMHAJIOCh MO YIIIOM
90°, mocie 4ero mepeBOAMIIOCh B KOCOE HAMPABICHUE U MPOIOJI-
XKaJIoch 1o yrioM 45°, B KoHIe nepdhoprupoOBaHUs OCYILECTBIIS-
JIMCh KPYTOBBIE paBHOMEPHBIE IBIKEHUS IIMIIOM, KaK OIHCAHO B
pyxoBojcTse (puc. 2) [5]. CTporo HaIpOTHUB MEPBOTO OTBEPCTUS B
IIPOTUBOIIOIOKHOHN CTEHKE TPYOKH (POPMHUPOBATIOCH AHAJIOTUYHOE
oTBepcTHe. [[Ba mpeaBapuTeTbHO U30THYTHIX o yrioM 40° ¢ab-
PHYHBIM CITOCOOOM CTEPKHSI BBOJIIIUCH 4epe3 nep(opannoHHbIC
OTBEPCTHS C MOMOUIBIO PYKOSITKH U3 cTaHAapTHOro Habopa. Crep-
JKHH TIPOBOIIINCH BHYTPY TPYOKH uepe3 00a OTIOMKA 10 IPOTH-
BOIIOJIOKHOTO KOHIIA, IIPH 3TOM BEpIIMHA M3ruba pacrosaraiach
B 30HE MEpesioMa U OTMEYaIoCh NPABUIBHOE MOJIOKEHUE OTIIOM-
KOB, T. €. IMHUTHPOBAJIACH PEMO3UIMS. BHYTpeHHNE KOHIIBI CITUIT
MOTPYKAJINCh B MPEABAPUTENBHO CIAENIAHHBIE HA ITPOTHUBOIIOIOX-
HOM KOHLIE TPYOKH OTBEPCTUS, UMUTUPYS IIOT'PY>KEHUE CITHIL B IIPO-
TUBOIIOJIOXKHYIO MeTauzapHyIo 30HY. 3aTeM MOJENb YCTaHABIIH-
BaJlach Ha OMOMEXaHUYIECKOM CTEHJE ITOCPEACTBOM ABYX CITHI] IH-
aMeTpoM 1,8 MM, TPOBE/ICHHBIX MEPIIEHIUKYISIPHO OCH MOJIETH Ha
paccTostHAM 1 €M OT KOHIIOB, YTO J1aBaJI0 BO3MOXKHOCTb CBOOOI-
HOTO BpAIIEHUSI OTIIOMKOB B HCCIEIYEMOU IIIOCKOCTH B MOMEHT
MIPUWIIOXKEHMS CMeIlaroImuX ycunuil. I[1pu yctaHoBKe MOJenu Ha
CTEH/Ie TUIOCKOCTh M3ruda CTepKHell pacioyaraiach NepHeHANKY-
JIIPHO BEKTOPY CMEINAIOMNX YCUIIUN B 9TOH cepuu. IIpoBommmm
UCIBITAHUSI TPOEKPATHO IJI KaXXKJOTO 3HAYEHMS Beca Ipys3a U C
3aMEepOM BEITMYHUHBI CMEIICHHUS.

Bo BTOpOIi cepuy ONMBITOB MOJIENTb KOCTH C aHAJIOTHYHO yCTa-
HOBIICHHBIMHU CTEP)KHSIMH PACIIONIAralId HA CTEHE TAKHUM 00pa3oM,

YTOOBI IIIOCKOCTh M3TH0a 3JIACTHYHBIX CTEPXKHEN COBIagana ¢ BeK-
TOPOM CMELIAIOIUX YCUIIUH.

B Tpetbeit cepun onbITOB popMupoBaIH nepdopanroHHbIE
OTBEPCTHS TI0 CTAHAAPTHOH METOAMKE, HO CTEP)KHU M3THOAIH Ha
npotsbkeHuu nox yriom 90°. Tlocne BBeaeHUs CTepkHEH U ycTa-
HOBKH MOJETM Ha CTEH/E IUIOCKOCTh M3ruba CTep)KHeW pacmoia-
rajach MepIeHANKYISIPHO BEKTOPY CMEINAIOIMNX YCHINH.

B ueTBepTOIi cepum ONBITOB COCOO BBEAECHUS U U3TMO CTEpXK-
Hel OBITM aHAJIOTHYHBI TPEThEel CepHUH, HO MPH 3aKPEIICHUH MO-
JIeNT Ha CTeHJE IUTOCKOCTh M3rnda CTep)KHEeH COBIanaja ¢ BEKTO-
POM CMEIIAIOMINX YCUIIHH.

B msaToit cepuu onbITOB nephopallioOHHbIE OTBEPCTHS MOTyYa-
JIM TIYTEM CBEPJICHHUS CTEHKH TPYyOKHM cTporo mox yriom 45°
(puc. 2), ipu 3TOM TMAMETP cBepiia 3,5 MM COBIAJAN C TUAMETPOM
3IACTUYHOTO CTEepXHs. Vcmonp3oBannch CTaHAAPTHBIE CTEP)KHU,
n30THYTHIE TTox yrioM 40°. [Tocre BBeneHNUS CTEP)KHEH U yCTaHOB-
KM MOJIEJIM Ha CTEH/Ie TUIOCKOCTh U3rubda CTepKHel pacrolarainach
TIEPIIEHANKYIISIPHO BEKTOPY CMEIIAIOMINX YCHUIIHN.

B mecroii cepun ombITOB NepopalliOHHBIE OTBEPCTHUS CBEP-
JIWIIM, KaK B IIITOM CEpUH, CTEPXKHU TAK)KE U3TNOAINCh CTAHAAPT-
Ho. [Ipn 3axpeniennn MOAEIN Ha CTEH/IE TUTOCKOCTh M3ruda crep-
JKHEW COBIaJaa ¢ BEKTOPOM CMEUIAIONINX YCHUIIHA.

N
AN

NN
N

a) 6)

Puc. 2. CtaHpoapTHoe nepdopaunoHHOe OTBEPCTUE, TOHEYHbIN
KOHTaKT C KOPTUKaNbHOW MAACTUHKONM (a); MOAEPHM3NPOBAHHOE
nepdopaumoHHOe OTBEPCTME, KOHTAKT C KOPTUKaNbHOW MIacTUHKON
«Ha NPOTSXEeHUn» (6)

CTaTUCTHYECKIE NCCTIeIOBAHUS POBOAMIIUCH C IIPUMEHEHNEM
nporpammel Attestat®. s onmucaTenbHOM CTATHCTHKA OBLIA OII-
peneseHsl CpeIHYE 3HAaUeHNs TOKa3aTeNel U UX CpeJHEKBaApaTuy-
Hoe OoTKJIOHeHHe. CpaBHEHHE MEX/Y BBIOOPKAaMU OCYIIECTBIISIIOCH
¢ npumMeHeHneM kputepus CTbIOIeHTA.

Pe3ynbTathbl

[Tonmy4yeHHbIE pe3yNbTATHI OTPAXKEHBI B mabd.. 1 u 2 B COOTBET-
CTBUH CO CPAaBHHBAEMBIMHU CEPHUSIM OIBITOB.

JI71s1 HATTISITHOCTH CPpAaBHEHMS TTOJTYUYSHHBIX JaHHBIX Pe3yJIbTa-
TBI CEpHIi CCIIEIOBAHMS TIPEACTABIICHBI B BHIE rpaduKoB (puc. 3, 4),
OTPaXKAIOIUX 3aBUCHMOCTb BEIMYMHBI CMEIICHHS OTIIOMKOB OT
Beca rpys3a IpU Pa3IUnYHBIX YCIOBHSIX OMOMEXaHMUYECKOTO IKCIIe-
pHUMEHTA.

O6cyxaeHue

B mocnennee Bpemsi HHTpaMenyJUISIPHBIN 2J1aCTHYHO-CTaOMIIb-
HBI OCTEOCHHTE3 MOJIYYMII LIMPOKOE PACIIPOCTPAHEHHE TIPH JIeue-
HUH JETe! 1 TIOJPOCTKOB C Ana(U3apHBIMH MEPEIOMAMU [UTUHHBIX
TpyOuaTheIx kocrelt [2]-[5]. B OompmmHCTBE CiryyaeB JaHHBIN Me-
TOJ1 TIO3BOJISIET CTAOMIBHO (PMKCHPOBATH KOCTHBIE OTJIIOMKH B ITpa-
BUJIBHOM IIOJIO’KEHWH Ha BECh IEPHOJ] JICUEHHS, TP 3TOM OTCYT-
CTBYeT HEOOXOIUMOCTh B JOTIOJHUTEIHHON BHEIIHEH MMMOOWIN-
3alM TUIICOBOW MOBsA3KOH. OHAKO P aBTOPOB COOOINAIOT O
BO3MOJXKHBIX PHUCKaX MTOTEPH CTAOMILHOCTH, YTO MOXET MPUBOANTH
K BTOPUYHOMY CMEUICHUIO, JUINTEIBHOMY OOJIEBOMY CHHAPOMY,
HEOOXOIMMOCTH JIOTIOTHUTEIbHON BHEITHEH MMMOOMITU3AIIIH TUII-
COBOM TTOBSI3KOH, 3aMeUIEHHON KOHCOJUAAIUU C THIEepTpodupo-
BaHHOM NEPUOCTAIBHON KOCTHOM MO30JIbIO WM K CPAILIECHHUIO I1e-
penoma B HempaBWIbHOM nojoxxeHuu. ITo manneim L.A. Moroz
[6], KOTMYECTBO OCIOKHEHUI TIPH JICUCHUH TIEPEIIOMOB OEIPEHHOMN
KOCTH JTOCTOBEPHO KOPPENIHPYEeT ¢ BO3PACTOM M MAcCOH Tena ma-
LIMEHTOB, KOJMYECTBO HEYIOBJIETBOPUTEIbHBIX UCXOIOB BO3pac-
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—— Cepus Ne 1

— — Cepna Ne3

CMelneHHe, MKM

01 02 03 04 05 06 07 08 09 1
Bec rpysa, kr

Puc. 3. CMeLleHre OT/IOMKOB B 3aBMCUMOCTU OT Beca rpysa, koraa
BEKTOP YCUNUI NeprneHaMKyNspeH MiocKoCTU narmba cTepxHei

g /-

o /.'- Pae

= ~

% r_.--"" — Cepua Ne 2
-~

5 - — — Cepna Ne 4

05 08 07 08 09 1
Bec rpysa, kr

Puc. 4. CmelLeHre OTIOMKOB B 3aBMCUMOCTW OT Beca rpysa, koraa
BEKTOP YCW/IMI CcOBMagaeT C MOCKOCTbIO U3rnba CTepxHewn

Tabnuya 1

CpaBHUTeNbHbIVi aHanu3 cepuii onbiToB N2 1-4

MnockocTb n3rnba CTeEPXHEN NepPneHanKynspHa MnockocTb n3rnba cTepxHen coBnagaeT
BEKTOPY CMELLAIOLLMNX YCUNIA C BEKTOPOM CMELLAIOLLNX YCUNI
Bec rpysa, Cepus Ne 1 Cepus Ne 3 Cepus Ne 2 Cepusi Ne 4
Kr CtaHgapTHbIA N3rnbd MN306bITOYHBIN N3rnd CtaHgapTHbIA n3rnb N30bITOYHBIA N3rnbd
cTepxHen 40° cTepxHen 90° cTepxHen 40° cTepxHen 90°
(cpenoHee 3HaueHve (cpenHee 3HauveHne (cpenoHee 3HaueHve (cpenHee 3HauveHne
CMeLeHns, MKM; M % 0) CMeLeHNs, MKM; M % 0) CMeLeHNs, MKM; M % 0) CMeLeHNs, MKM; M % 0)
0,1 39,6 £9,9 13,0 £ 9,5 16,3 +2,3 3,0 £1,72
0,2 78,3 £ 16,5 33,0+ 7,9 43,0 = 1,0° 17,3 £ 5,72
0,3 134,6 £ 10,6 56,0 = 6,5' 70,3+ 1,5° 26,6 = 4,72
0,4 198,6 £ 5,1 76,7 £ 3,8’ 103,3 £ 10,5° 39,3 + 4,92
0,5 - 104,7+1,5 133,3 £1,5° 50,0 * 4,62
0,6 - 1350+ 7,8 162,0 £ 2,0° 68,3 = 5,12
0,7 - 163,0 £ 4,5 - 89,6 £ 5,5
0,8 - - - 101,0 = 3,6
0,9 - - - 102,3+£2,5
1.0 _ _ - 128,3 £ 3,5
MpumeyaHue: ' — OOCTOBEPHOCTb pasnuunii Mexay 1-i u 3-i cpasHuBaembiMu cepusmu (p < 0,05, kputepuin CTbiogeHTa);
2 — JOCTOBEPHOCTL PasnuMuunii Mexay 2-i u 4-i cpasHMBaeMbiMu cepusimu (p < 0,05, kputepuii CTblogeHTa);
8 — BOCTOBEPHOCTL pasnuuunii Mexay 3-i 1 2-i cpasHBaeMbiMu cepusimu (p < 0,05, kputepuii CTelopeHTa).
Tabnuya 2

CpaBHUTeNbHbI aHann3 cepuii onbiToB Ne 1, 2, 5, 6

MnockocTb n3rnba cTepxHelr nepneHanKynspHa MnockocTb n3rnba cTepxHen cosnagaeT
BEKTOPY CMELLAIOLLNX YCUINIA C BEKTOPOM CMELLAIOLLNX YCUINA
Bec rpyaa, Cepusi Ne 1 Cepusi Ne 5 Cepusi Ne 2 Cepusi Ne 6
KK CranpapTHoe nepdopaum- MepdopaumoHHoe CranpapTHoe nepdopaum- MepdopaumoHHoe
OHHOE OTBEpCTME oTBEPCTME NOA yrnom 45° OHHOE 0TBepCcTUe OTBEPCTME nog yrnom 45°
(cpenHee 3HavyeHne (cpenHee 3HavyeHne (cpenHee 3HavyeHne (cpenHee 3HavyeHne
CMeLeHns, MKM; M % o) CMeLeHns, MKM; M % o) cMmeLleHns, Mkm; M + o) CMeLeHns, MKM; M % o)
0,1 39,6 £9,9 36,0 £ 2,6 16,3 2,3 7,0+1,7
0,2 78,3 £16,5 89,0 £ 2,6 43,0+ 1,0 28,0+ 1,7
0,3 134,6 £ 10,6 162,0 + 16,12 70,3+1,5 55,0 = 2.6’
0,4 198,6 £ 5,1 211,0+ 10,4 103,3 £ 10,5 82,7 + 4,6'
0,5 - - 133,3+ 1,5 118,0 = 3,6'
0,6 - - 162,0 £ 2,0 145,7 + 3,2!
0,7 - - - 177,3+ 4,0
0,8 - - - -
0,9 - - - -
1,0 - - - -
MpumMmeyaHMe: ' — NOCTOBEPHOCTb PasNMunin Mexay 2-i u 6-i cpaBHuBaeMbiMu cepusamu (p < 0,05, kputepuii CTbiogeHTa);

2 — JOCTOBEPHOCTL pasnuuunii mexay 1-i n 5-i cpasHuBaembiMu cepusimu (p < 0,05, kputepuii CTbiogeHTa).
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TaeT B rpymme peteii crapure 10 et u ¢ Maccoit Tena 6omnpie 49 kr.
Jannble GpakThl 3aCTABISAIOT UCKATH JIOMOJIHUTEIBHBIE BO3MOKHO-
CTH ISl TIOBBIIIEHUS CTaOmIbHOCTH ocTeocnHTe3a FIN u cHmxe-
HUS BEPOSITHOCTH OCIIO)KHEHMH. bruomexanndeckue cBOWCTBA MHT-
paMenyJUIIPHOTO 3JIACTHYHO-CTAOMIBHOTO OCTEOCHHTE3a OIHCAHBI
B nutepatype [S]-[10]. Vi3yueHune BIUSHHUS pa3IuIHBIX BAPUAHTOB
METOIUKH Ha JKECTKOCTh (PHKCAIINH TIPOIOIKAETCS IO CEerOTHSIII-
Huii aeHb. [IponsBeneHHbIe paHee pa3IMYHbIMU aBTOpAMU OUOMe-
XaHIYECKHE UCCIETOBAHUS MOKA3AIH, YTO MaTepHall, U3 KOTOPO-
0 M3rOTOBJIEH UMIUTAHTAT, KOJUYIECTBO CTEP)KHEH, UX THAMETP,
yrou u ¢popma u3ruba, HarpaBJICHUE BBEICHIS OKa3bIBAIOT 3HAUM-
MO€ BIIMSTHUE Ha CTAOMIBHOCTH ocTeocunresa [1], [7]-[10].

B mameMm nccrmemoBaHUM Ha MOZETH IMOTIEPEYHOTO IeperoMa
M3YYEHO BJIMSIHUE CTETICHH M3ruba CTep)KHel U IUIOCKOCTH MX pac-
MTOJIOXKEHHUS, a TaKXkKe crocoba popMupoBaHus nepHoparnoHHOTO
OTBEpCTUS Ha CTaOMIBHOCTH (PUKCAIMH OTIOMKOB IIPH YTIIOBOM
CMEIIIEHUH.

B oTHOIIEHNN BIUSHUS IJIOCKOCTH M3TH0a CTEpXKHEH JaHHBIE,
nosryuennbie Li Y. [7] B pe3ynbraTe CTEHIOBBIX UCIIBITAHUIA Ha CHH-
TETUYECKUX MOJIENAX OSIPEHHON KOCTH, CBUIETEIBCTBYIOT O OOJIb-
1Iel YCTOMYMBOCTH K YIJIOBOMY CMELIEHUIO B ClIydae, Koraa Iuioc-
KOCTh M3ruba CTepkHEeH mapaljielbHa IUIOCKOCTH IpUjaraeMoi
HArpy3KH, 4TO COBIIAJIaeT C pe3yJbTaTaAMH HAILETO UCCIeIOBAHUSI.

BbromMexaHn4YecKre UCTIBITAHUS, U3yYaIOIe 3aBUCHMOCTb MEX-
Iy YTJIIOM M3Tn0a 3JTaCTUIHBIX CTEP)KHEH M CTAaOMIBHOCTBIO OCTEO-
cunTtesa [7], [8], mokazamu, uto mpu u3rude crepkueit 60° ycToii-
YUBOCTH K YITIOBOM HArpy3Ke 3HAUMTEIBHO BO3PACTAET 10 OTHO-
IICHNIO K MEHBIIIEMY YTy n3ruda crepkHed. B Hamewm nccnemoBa-
HUU YroJl u3ruba TUTAHOBBIX CTepKHel paBHsuics 90°, mpu 3TOM
CTETIeHb CMEIIEHHSI OTIIOMKOB OBIJIa TOCTOBEPHO MEHBIIIE HE3aBH-
CHMO OT IJIOCKOCTH IPHUJIATAeMBbIX YCHUIIHH 11O CPABHEHHIO C OCTAITb-
HBIMH CEPHUSIMH OIIBITOB.

BriepBble B HameMm HccIeTOBAaHUN OOHApyKEHO BIMSHHE CIIO-
coba popmupoBaHus mepHOparIMOHHOTO OTBEPCTHS HA CTAOUIIb-
HocTb octeocuHTe3a FIN. ITo Hammm naHHBIM, CTEPKHU, YCTAHOB-
JICHHBIC Yepe3 OTBEPCTHUs, CHOPMHUPOBAHHBIC CBEPIIOM, TUAMETD
KOTOPOTO COBIAJAET C TUAMETPOM TUTAHOBOTO CTEPIKHS, IO yT-
JIoM 45°, UMEIOT OOJIBIIIYI0 YCTOMUMBOCTh K YTJIOBOW HArpy3Ke B
IJIOCKOCTH, COBMAAAIONIEN C ITOCKOCTBIO M3rnba crepxueid. Ta-
Ko# 3(ppeKT MBI CBSI3bIBAEM C OOJlee TUIOTHBIM KOHTAKTOM CTEPIK-
HS C KOPTUKAJIBHOH IJIACTUHKOM B MECTE €ro BBEICHUS U C OTpa-
HUYEHUEM POTAIMH ¥ TOCTYIIATEIHHOTO ABIDKEHHS CTEP)KHS B Ta-
KOM OTBEpPCTHH.

BbiBOAbI

Hamm nannsle, moxy4eHHbIE B pe3yIbTaTe CTEHAOBOTO OHOMe-
XaHUYECKOr'0 MCCIEJOBAHUS YIIIOBOM CTAaOMIBHOCTH UHTPAME/TyJI-
JISPHOT'O TACTUYHOTO CTaOWIBHOTO OCTEOCHHTE3a, IPOBEIEHHO-
T'0 Ha CHHTETHUYECKNX MOETSAX OeApEHHOM KOCTH MIPH MOTIEPEIHOM
XapaxkTepe IepejaoMa, yKasbIBalOT Ha BIMSHUE CIEAyIomuX (ak-
TOPOB Ha CTAOMIBHOCTb:

1) cTaOMIBPHOCTH MHTPAMETYIUISPHOTO 3IACTUYHOTO CTAOMIBHO-
IO OCTEOCHHTE3a BBILIE MPH YCTAHOBKE CTEPXKHEH ¢ M3rndom
90° B 06enx HCCIIeTyeMbIX IIIOCKOCTSX;

2) Ha cTaOMIBHOCTH HHTPAMEIYUISIPHOTO 3JIACTHIHO-CTA0MITBHO-
o OCTEOCHHTE3a BIHUSET crocod popmupoBanus nepdoparu-
OHHOT'O OTBEPCTHS, HO CTAOMIBHOCTH BBIIIE TOJIBKO B TOM CITy-
yae, ecIM IUIOCKOCTh M3ruba cTepKHel coBIajaeT C IIOCKO-
CTHIO NMPUJIATAEMBIX CMEIIAIONINX YCHIINH IPU IIPOYUX PABHBIX
YCIIOBUSIX;

3) BO BCeX CepHsX OIBITOB, HE3ABUCHMO OT CITOCO0OA BBEIECHUS
CTepI)KHEH, CTAOMIIbHOCTB BBILIE, KOTA INIOCKOCTh U3rnbda crep-
HEH COBIAAAeT C INIOCKOCTBIO MPUIIATAEMBIX YCUIHH.
Taxum oOpasom, Ha crabmibHOCTh MeTona FIN BimstoT pas-

TU4YHBIE GaKTOPhI. B onpe/ieieHHbIX ciTydasx yBenTuYeHus CTaOIIb-

HOCTH MOXXHO JTOCTHTHYTD 3a CUET U3MEHEHHS CrIoco0a BBEICHUS U

yria usruba crepxaeil. OTHAKO 3TH Pe3yIbTaThl OTPaHUYEHBI yC-

JIOBHSIMU i1 Vitro W TPpeOYIOT JaJIbHEHIIero NOATBEPKICHUS B KIIU-

HUYECKON TPaKTHKE.
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