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Pa60Ta BblnOJfHeHa B fOCY)1;apCTBeHHOM 06pa30BaTenhHOM yqpe)l(,lleHHI1 BblCUJerO 

npOIPeccHOHaJIbHOrO 06Pa30BaIDtll «PoCCKi fcKMli rOCY)1;apCTBeHHblH MeJl,HUHHcKldj 

YHffBepCHTeT <l>e,llepam.HOrO areHTC'fBa no 3)1;paBOOXpaHeHHIO H COUHaJIbHOMY 

Pa3BHTHIO» 

Hay'lHbJe PYKOBO)1;HTeJlH: 

AKa)1;eMHK PAMH, Jl,OKTOP Me.ll.HllHHCKHX HayK, npolPeCCop 

nOKPOBCKHH AHATOJlDii BJIA,lI;HMHPOBIN, JlaypeaT 

focYJl,apCTBeHHhlx IIpeMHH CCCP H P<l> 

,ll,OKTOP Me)1;HUHHCKHX HayK, npoIPeccop 

BJIA,llHMHPOB B.JIA,l1;HMIIP r ABPHJIO BHq 

04lHUHaJlbHble onnOHeHTbl: 

,ll,OKTOP Me)1;HUHHCKHX HayK, npoIPeccop 
l{y nlUI AIWEH BAJlEP}'EBHl{. KaIPe)1;pa XHpyprHH, 3H,lJ;OCKOrutli H 

aHeCTe3HOnOrHH I1HCTHTYTa nOBhlUJeHHII KBaJIHIPHKaUHH <l>MEA P<l>. 

qneH-KoPP. PAMH, Jl,OKTOP Me)1;HUHHCKHX HayK, npoIPeccop 

K HPllATOBCKIIit DrOP}, ,IJ;MHT PUEBWI. POCCHHCKHH 

YHHBepCHTeT )1;py)[(6hl HapO)1;OB. KaIPe)1;pa onepaTHBHoH XHpyprHH H 

TonorpaIPHqeCKOH aHaTOMHH C KYPCOM aH)1;pOnorHH. 

Be,llymag opra1lH3sU HH: 


HaylJHhlH ueHTP cep)1;e'lHo-coCY)1;I1CTOH XHpyprHH HM. A.H. EaKyneBa PAMH. 


3afHTIl COCTOHTCJI «~) ~ ~ to... . 200S r. 


B~qaCOB, Ha 3ace)1;aHHI1 )1;HCCepTaUHoHHoro COBeTa ,ll,20S.072.03 TIP" 

focY)1;apCTBeHHoM 06pa30BaTenhHoM YIIpe)[(,lleHHH Bblcrnero npoIPeccHOHaJIbHOrO 


06pa30BaHHJI «POCCHHCKHH rocY)1;apCTBeHHbIH MemilUlHcKHH YHHBepCliTeT 


<l>eJl,epaJIhHoro areHTCTBa no 3)1;paBOOXpaHemuo H COUHaJIbHOMY Pa3BHTHIO» no a)1;pecy: 


117997, MocKBa, y Jl. OC-rpOBI1TJlHOBa, )1;.1 


C .nHccepTaUHeH MO)I(HO 03HaKOMHTCJI B 6H6nHOTeKe rOY BrIO PfMY POc3J1,paBa 


(J 17997, MOCKBa, yn. OCT{JOBHTJlHOBa, )1;.1) 


ABTopeIPepaT pa30c.naH « '....... » ! V'tJ!.I..4-1 .2008 r. 


Y'ICllbIH ceKpeTapb ,llHCCepT 3I{HOHHOro COBCTa 


)1,OKTOP Mell.HUKHCKJfX HayK, npoIPeccop UHUHaWBHJIH M,lll. 


0 6UlN1 XAPAKTEP(1CTIIKA PAJiOThI 

AKryMbHOCTb npo6.neM.bl . CpCJ\tI paJHoo6pa3H.blX npK'lHH Hm eMK'leCKItX rrapyrnemm 

MooroBoro KpOBOo6pllllteJlHlI oco60e MecTO laHHMaJOT 1lll1.'OJlODr'lecKHe HlBHTOCTK, nepern6bl 

H n eTI rM BflC'ICpenHbIX OT.!lMOll rollHh\x ap-rePKR. l1aC'l'OTa TaI<HX nOp8JKCHHH cpell.K 

RaceneHHll HClnBCcma, Oj lHaKO no l\a.HllblM fLO, KaJrut'lJll! (2005) H A.B. ITOIq)OBCKOI'O 

(2005) 1I0,ll06Hhle aHOMaJTHH (no pe3y1U>TIlT3.!'v! alm'lorprujJs-rqecKoro HCCJle/toBafOOl) 

BcrpC<ml.OTCl! y 5% OT o6ll1cro ' IHcna o6cn eJJYeMl.IX ITO npH'lHlIC OCTpom Hapy llJemill 

M03rOBOro KpoBoo6pau.leJu1JI }J y 24 % mIllHClrr08. KOTOpblM atlrHorpal\lH.J!. BWlOnH.ll.J1aCl. n pH 

nanwurn CHMmOMOB aTCpOCKJ1epO'I'H'lCCKOJ'O nopIDKeHIUl COHFlhIX aJYrePHR. 

KnHlDl"lecK3.l1 3 Hl!'f1lM0CTh naT0J10rH'lecKoA H3BHTOcrH CORJIW( ap-replilt 6 WJIa 

.lIOKaJaHa JIHlIll, so B'I'Op o l1 n01l0BRlJe XX-ro BCKa [liB, TIC1J>OBCKKH, 1970; Derrick. 1., et al., 

1965]. 

fiaTOIIOraqCCKOC Y)l)TRHCHHe COIDihlX apTepH1i: MOECl' HMeTb TpH P alROBWlHOCl'H: 

H3BH1'OCTb WIH JlereHepaTJiBHI>le R3MeHeIiHll (ap-repHH B3mOllJ01'ClI a IIpHo6pC1'aJOT S 

o6pa3RYIO 4!0PMY); n epern6bI (noon OcrpbIM ynlOM); IlcrlIH (nepern6Ll 06palYlOT KOJll>ltO) . 

TIpK'tHHhl B031lKKHOOCHWI TaKax H3MCflCITHM AO cax flOp OKOgqa'I~JlhHO He B.bIllBJICHbj, HO 

6om.umHCTBo aBTOPOB P M, IiaplCllycKac, 1989; Mcmasic Leslie. 1987; Zanctti, 1997] 

C'fIITaeT, 'ITO HlBIfTOC'l" COlUlliIX apTepHit lIBJIJlCTC$I pC3ym.l"aTOM BpOlKll.eHHbIX rum 

IIplf06pereHHbIX q,aKrOpOB, H COAHOllIa 'lHOCTL pacnOJIQ)[(cImlI COHHbiX ap-repWi, a HMCIIHO 

MJIOJKecTBCHHJ:.Ie saPlliIfITI,l affilTOMHH 3KCIlJaKP8lll1aJIbHOlt <Jacm BHyrpeullCR COtJllCH 

apTepmr, KOTOPbIC CBOJO o'lepe.l\b Jl.ocrym fJ,[ JOIlI x.HpYPrH'IecKHX R.>dewareru.CTB TOIILkO lIa 

OrprutH'lClllJbLX Y'I acTKax, OllpCt\eJIllJOT nOBhmJeHH)'1O 3amrrepecOllaHHOCTb K Jl,CTaJlbHOMy 

TOIIOI1>acJJOaJIll1.'OMll'lCClCOMY H3Y'leJIHK) R3MCB'lllllOCTH 3KCT{JaKPaHHaIlbH0i1 'laC11{ 

BEIyrPOOHejj COHHOf.t ap-r CpHIt, 110 cY'rn -- m anBoif MarHCTpaJIH I'OrrOBHoro M03ra A aaJIH3 

,nafIHbIX mrrepa:ryphI nOKa3hlBaCT, '1'1'0 HllKonnCH 6onbllloR MaTepHRJ'l 0 3aKOHOMCPHOCTlIX H 

McxamOMlIX Hap yrut2iHH M03I'OBOrO Kposoo6pam.eHIDI npa llaTOJIOrK'leCI01X Jle4>oPMauHlIX 

BH)'1peJIHHX COHHbIX aprepHR. OlniaKO 3TJ.l pa60Tbi 11 60Jlb ruHHcTBe CJIY'faeo nOCBJIllleHhl 

BJIHJillliIO llTCPOCKJICpOTIf'lecKOrO nop aJKeHIDl.. B TO »;e BpeMS!, n piTh"TIol'l CCKH MaJ10 CBCll.ClmA 0 

3aKOHOMepHOCTIIX 11 MexaHR3Max HapyrneJIIDI M03roaoro KpoBoofipamCHl'IlI nplf 

n aroJIOrK'lCCKOH H3BHTOCTH BHYTPCHHeA rolffioA apTepHH. 
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nCqelJHC nOpIDKeHHH COIlBblX aJYI'Cpl1A JUi1UleTCli O.uHOH 113 ClTOlKHLIX np06nCM B 

aHrJ.IOXHpyplliH. B nOcncJ~IICC apeW! B nCqeRHR COCY.l1HCTLIX 3a60IICllalJldi, a TOM 'TItcn e IlpH 

1l0P!lllreIJIDI BCTBci! llYn! aopTL!, nOM HMO Tpa.nHWiOIlHI>IX XHpyprWlecKHX BMcm aTeJJ1)CT8 acc 

llIHpC npHMClUU01' 3llll0saCk-YIDIPHr.UI (TplUlCKaTeTCplffiIH) MeTal.\, COOTBe'fCTB)1OIl(IfU BCCM 

Tpc60B8HHJIM COBp eMCHHOIt BhICOKOTCXHon OfWlllo ii MC.u»UHtil.I [O.A. A JlCKlIH H .up., 2001]. 

OTCIOila CTaHOBHTClI n o wmil.1M flJITepec K BOBOMY MeTO,ny J1C'ICH.Wl. KOTOPWH, R PMC 

cny'laCB, MOIKe'f lIB.1ll1TbCli aJIhTCpHanmoH 3Ha'lwren buo 60ncc TpaBMaTH'lHOR x HpyprH'IecKoH 

oncpaJJ,ifll . B HaCTO~CC BpeMJI B .nocrynlJOH JIHTcpaTYpc Ha\1H HaMCHLl CAHHH'lHblC 

C006lllCHHJI 06 3H)10B8CK)'1llIPHOM MeTO.lle KoppeKlUUf naTOJIOIWiCCKO.H: H3BHTOCTH 

BHYTpellHCR COHHOH aprepIDI. 3TH ,AaHIILlC HC 1l0JIHOCTblO paCKpbraalQT B03MOlKHOCTII 

HCnOlI.b30BaHIDI 3WlOBa3aJIhHLIX MeTO.llRK npH PB3.1JI'IHbIX BI1.l{W( H3BJITOCTli BlfYTPCRHCH 

COltHOn apTepHH, 'ITO Tpc6YC1' .llam.uelruJero BCCCTopOHHcro ({3Y'lelI IDI Bonpoca. 

UeJlb p a(jOTbI: 3ICcncpHMcrrra.JlLHo 06oc1l0BaTb B03MC»ICROCTb H pa3pa60TaTb Tex Hmcy 

CTeHTHpOBaJilIji Br-ryTpeaHCH COI IHOH aPTcpHH npH Pa3J1WlHLIX BHJ1ax ce naTOJlOrn'lCCKo!:t 

H3BHTOCTFI. 

3alla ..H HCCJleliOBaHHH: 

1. OIIHCaT!. xHpy p r lf"lecKylQ aHaTOMHlO BlIy r pcHHcH CORHOH ap-repIDI B xOlle 

3KCnCpHMCHTBJlbHOro HCcne)lOBaJLHlI Ii UpOaHaJlli3l1pOBaTb IUMCHCHIDI pa3nWI.HbIX BMOS ce 

n aTOn OrHTtecKolt H3BlITOCTH a 3aaHCHMOCTH OT n OBopOTOB rollOabl. 

2. C03JJ,aTb 3KcnepHMeHTaJThHblC MOllellH ( in vitro Ii i n vivo), n03BOJI.II.J.Ollll1C npOBCCTH 

I'I1.l{pOJlIDlaMH'lecKYIO Ol:(CHKY H BH3Yll.iUl3auHlO nOTOKOS lIClI,llKOCTH n p H Pa3ffil QHLIX BIiJ1ax 

naronorn'lccKoA H3lUlTOCTH BHYrpCIlHcJ:i COHHOil apTepHfI. 

3. B 3KCnepHMCfrre pa3pa6oTaTL TCXfTHICY cTclrmpoBaHIDI npH pa3HblX Bl1.l{ax 

naTOnOrnQCCKOH R3BHTOCTI{ miYfPeHHeA coliHo A apTCpl1l1. 

4. ITP0aHaJUI3HpoBal'l, lUIaTo~t({qeCKHe H r H,npOJlHj ta,'I,f[oI'{CCK»C H3MeHeHIDI npH Pa3J1H'lHb1X 

Bl1.l{a'\( n aTO!lOBI'IecKof:i H3BHTOCTH BHYTPeHHCf;! COlnloii apTCpHl1 Ilocne CTCflTHPOSaJlHJI H 

OueRHTb 3lfJljleKTHBBoCTb HCn0JTh30BaHIDI llaHHoro 3HJlOBacKYJljlpn oro BMCmareJlhcrBa 

5. Pa3pa60TaTJ. p eKoMCH,llanHH n o HCn0JTh30BaJU1iO CTCHTHp01laHIDI IIpIl Pa3JlHQHLIX BIi.D,8X 

naTOnOr H'ICCKoJ:\ IUBIUOCTII BII)'1'pelUieA CORROIl. apTepltlf B 3H,llOB8CKY1lllPHOA xaPYPI'11 H. 

HaY..HIlSI HOBH3f1a: 

BnepBblc B 3lCcnepRMer-rraJll,llLIX Tonorp a<l>oaRaTOMH'lCClCl1X HCCnC,1l0B8.IDIJIX 

IIp eA1l0)l(eHO Y'fI'ITLffiaTb 6f1JlaTepaJThlfblC H3MCHCITID! BDyTpelmeH CORHOA apl'Cplfll, 

BJIIDIlOlI{Ife Ha cc llel}l0PMauHIO, B Pa3.1lHQllbIX B03PSCTHblX rpyunax. C03.uaH cnoco6 

1llI.3Yll.ilH3auHH TIOTOICOB lKHJlI(OCTII C IJOMOUlbIO Y3K Pa3paOOraHs 3KCrrCpHMCRTaJIbHBJI 

MOllem, lllIJl I1CCnCIlOBlillHJI m.npO.llHHaM1tKM B COCY.l\8X in vitro H in vivo. )],rumBJI Mo,neJTh 

BnepBblC HcnOJlb30BaHa B TonorpaQloaHaTOMH'ICCKOM 3KcnepMMellre 00 H3YQCHHlO 

Pa3JlWlHLlX BIVlOB naTOnOrH'ICCKof.l 1I3BlUOCTH BHYTPCIlHe!:t cormoii. apreplm. 

Pa3pa6oTaHa Me'fO.llHl<a CTCliTHPOBIlHHJI BliyrpCHH CIt colTHoif aJYI'CpH11 IlpH pB3IJ1f1UTbIX 

BH.Il3X c c nSTOnOrnQCCKO}! BJBHTOCTH liB Tpynax C Hccne,llOBaHHCM QlYIII(QHOIlBJlbHhlX 

H3MeHellJiA, IIpOHCXO).I,JIU{HX Docne 3HllOB8CKY1UIPHOH KOppeKlU'lH .Ilwmo!:t rraTOnOTHH. B 

HaCTOJllllee BpCMJI ,llaHHruI MeTO,lU{Kll He }{Meet n OJIHbIX aRMOroB. BncpBble rrpcrorolKcH 

.llI~<I><I>epefllU{pOaaHflf,/ii n OJl)(Oll B flCn0Jlb30BaIIHH CfCllTHpOBaHHJI npH llcp ent6c nOll 

yrJlOM 90·, S- o6pa3l1oA H TIeTJle06Pa3HOA IDBHTOCTIt BHYTpa'IHCA cOImo!:t ap-r cpKJ1. 

llpaKTHqeCKIUllHS'IUMOCTb: 

Ha 3KCnepHMellTaJlbnOM MBTCPHaJlC ,l.lOK!l3aHS B03MOlKHOCTb H pa3p SOOraJili TeXHJlKa 

CTerrrKpoaallHJI BHyTpCHHCA coTlDoR aJITCPHH upH p a3.1lH<rnI>IX BH,lJ,ax CC nBroJlOffi'lCCKolt 

Ii3BHTOCTH. I1cnOJ1b30BaHllc :>R.lIOBaCK)'1llIpTTOA MeTO,ll,HKH rrpH .IlaJTHOH naTOJJOrirn 

n 03BOlIJleT y JI)''1UDlTb pC3y mmrr!>1 XlfPyplWiCCICOR KoppCKUHH BHy'rpel:IHeH COHlIO.i! 

aprepHH, ynpOCTHTL ce TeXlUlK)', CHH3HTb 06t.CM, .nmrrellhHOCTL If -rpaBMaTIl'lllocrr, 

oncpaTltBRoro BMemare:n.CTBa, n OB1.IClffi 3<I><I>eKTHBHOCTL BOCCTaJIOBJIel1Hll KpOBOTOKa no 

BnyTpClffieH COHHOH apTCp IDI. MCTOAHKS p aCUfHp Jl.CT )lHana30H OIlcpa6eJrbHOCTH 6011bRbIX 

C BblCOKOH crenclIbIO OnCpar(HOlIHoro pHCKa. 

Anpo6aUHjI P1l6oTbI; 

ITo pe3YJlbTaTllM KCCIlCllOBaHIDI ony6mllCoBaHo 10 nc'IantldX pa60T. MaTepHa!l.bl 

,nonOlKCHbI HB 3acc.n.aHl1l1X Kal{le,nPbl onepaTifillloA xHpyprnl1 H TOlTorpa<l>l{QCCKOA 
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aJillTOMHH PrMY C yqaCTHeM COTPYlD{HKOB OT,QenClrl1l1 pClm"CHOXHPyprH'lecKHX MeTO,lJ,OB 

I~HarnOCTIfKI1 Ii lle'lellIDr <l>f'Y (I1HCTIfI)'Ta Xlfpypnrn MM. A.B. B HIIlHtBCKOro 

POCMe;ncx}IOllorn f;i» (2006-2007rr.) Ha XV BccpoccHHcKOH KOLil}lepeHWUi C 

Me~apO,lJ,IiLIM yqaCTHeM «AKrya.m.Hble BOIIpOCbI UPIiK.IIa;J.tlOj;! aHaTOMIfH If XKpYPrBID) 

(CaruIT-TIcTcp6ypr, 2007r .). A rrpo6altH5l pa60Th! npOBe,QeHa fla pacOll1pelUlOM 3aCC,llaHKH 

Ka¢ e.llpbI onepanmnoj;j XI1PYPrIDt » TOnOrpmjlMqCClCoA aHa.TOMIDI roy Bno PrMY 

Poc3,IlpaBa COBMeCTHO c CarpYllHHKllMH HHcTlfrym XHPYPfHl'l HM. A.B. BHlUlleBcKOro 

28. 1J .2007r. 

0 6'beM H crpYKTYpa pa60ThI: 

Jl»ccepT3.UIDI H3nO)f(efla Ha 122 CTpaHI1Uax MaimmOmfcHoro TeKCta Ii COCTOwr 113 

BBC,Il,emlJl, qeTwpex r naB, JaKJIlO"lCHl1l1, BbIBO)IOB, Upal\rH'iecK:HX peKOMeH.llaI.\HM n CffifCKa 

JIlITepaTypr..t Pa6ara HJlJlIOCTpHpoBaHa 38 pH.CYKKaMH H m mrpaMM3MH, 20 Ta6I1IDlaA-fH. 

CnncoK mncpaTypbl BK1IIO"laer 165 HaH.MeHOBaflldt, 113 HH.X - 63 O"re'leCTBeHHhIX H J02 

3apy6c)f(HhIX HCTO'iHlfKa. 

llOJlO)f(eHHH, BLIHOClfMble Ha l8l1!1ITY: 

1. B03MO)f(HOCTE. 113MepeHID! m.llpOmma\fHKH IIpH PaJHhlX 1jI0PMax naTOIlOrH'lCCKol1 

113BI1TOCTI1 KaK in vitro, TaR Ii in vivo. 

2. JlJ06W1. naTOJIOrl1'ICCKal! I13BHTOCTb BH)7 peHllen COHHOH apTeplil1 OKaJblBaCT 

3Ha'urrem.Hoe I ll,ltPO.lIHHBMH'ICCKOC conpOTIfBneHl1e TOKY KpORH. 

3. TIPH R3BIITOCTlIX BHYTPeHHI{X COHIUJX apTepu:H B03MO)f(Ha KOppeKUWI nyrcl\! 

CTeHTHpoBaHIDI. 

4. CTem ·HpOBaFlHe BOOMOlKHO Ii OHO rr03BOJUlCT yCTpaHHTE. rIflIPonHHaMH"lCCKOe 

conponlBneIDIc lIP" palJIH'DiLIX <pOPMax naTOnOrH'lecKoH K3BJITOCTIf BHYTpeHHeij commli 

apTepIDf. 

5. K oppel<t(WI naTOnOm"lecKoA H38HTocnl nYTcM CTelITHpoBaHUJI MCRCC TPaBMaTH'lHa 

no cpal lHeHI1ID C H38CCTm.IM1i OnepaTl1.9HbIMH MeTO)l,a"ffl. H paCunt.PJlCT nOKaJaHIDl K 

XHpyprH'leClCOM)' JleQeHI1.IO ,Il.aHHOit KaTeropKR 6oJJbHblx. 
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MATEP"A~IUMETO~IHCCREaOBARH~ 

MCCnenOBaHHe XHpyp~ecKOH aHaTOMHH BHeqepenHOA ~8CTH BHYTPCHHen COR HOW 

ap-repIDf H oco6eHHocrelt PaJIIJIlfHLIX BH).tOB ee IOBHTOCTeH lIpoBe)leHO flO 164 npenap aTaX 

COHHhIX ap-repIDl c 06el!X. CTOPOR, 1l0nyq eHHLIX aT 82 Re6aJIh3aMHpOBaHRhIX -rpyllOB B3POCJU>lX 

>KeIUUHH (0=42) Ii MY)!('OIH (n=40). 113 IfHX 30 TpynoB (1 7 lKeHcKoro H J3 MYlKCI(Or O llona) B 

Boopac-re OT 50 .no 87 net' COCTaBHllH /(OHTp0JlI>JiYIO rpynny . CpeJllntH B03POCl' 67,2± 1O,7 JI.eT. 

TIPH'UlHB CMepTl1 B KOrrrpOJlbl lOR rpynne He 6bma CBJI3aHHa C OCTphlM HapymCffileM 

M03rOBoro Kpoaoo6paIlleHIDi. 52 Tpyn B ruO.nCH, yMepWRX OT oCTporc HapymenWi M03rOBOl"O 

I<pOBo06paIlleHlUI, MMCJlH naronor H'lccK)'To M3BHTOCTh BHyrpCHHeR COHHOH apTepHH Ii 6h1Jll1 

palJICneHbl fiB 3 rpylllJLl* ( ra6.1) . 

TalinHlJ.a 1. 
PacnpeJleJleHHe Tpyno8 (n=82) no rpynnaM HCCJleJlOBllHHjI 8 388HCHMOCTH OT BH,A3 

naTOJlOnlqeCKOii IOBlITOCTfL 

rpYIDTb! 

HCCJ1C.nOBaHWI* 

K OJTHffecTBO ITon-

M)'lKilKeR 

Cpel{H1di BoopaCT 

(M± a) 

KOIITPOJffiHilJI 

r pyrnIa 

30 17/13 67,2±1 0,7 

I 17 711 0 73,1±6,9 
I 

IJ 23 10/13 67, 1±9,3 

lU 
-

12 
-

6/6 68,3±8,6 

*f1{JUMe'1Q' lUe: [py nnbJ I.fCCJle.nOBaTfHjf : 1- rpynna C lt3BlITOCTbIO BHyrpe!lllHX COllHhrx 
aprepHA ITOJI ynloM 90"; [1- C S - 06pa:moll. HlBHTOCTblO; ([1 - C TJeTne06palHoj;j 

.lle<p0pMamse~ cocy.na. 

B r rpyuny 6hlJTH BlUITO'lCHhl 17 TpynOl! B Boopacre 60-80 neT C K3BIITOCThIO 

BlfYJ1)eHHeA COllilOH apTeplfil no,Q y m oM 90·. Y 10 cyGbeKTOB 6wla nop3)f(cna IlpaBalt 

aPTepIDI, Y 7 - JIeBa!!. B o IT f1lYnny BOlliIDI 23 TPyrra Jno,Qel! B B03pacre OT 50 AO 80 !lCT C S-

06PalHOH M3BIITOCThIO O.lUfOH H3 BtryrpCIDIHX COHHLIX apTcpldi. 113 HID( - Y 15 6bUTa li3BHTaJi 

ITpaBal!, Y 8 - lleBll.II. B ill rpy rrny BOIIlJIlol 12 -rpynoB B B03pacre aT 50 JIO 87 JICT C 

neT,~e06pa:1JI0H H3BIITOCThlO BH)'TpeHHetl COHHOH aprepKH. loh HH.X - Y 7 rra6JlIOJl8JlaCL 

H3BlfrOCTh cnpaaa, a y 5 - CJ1eBa. 

7 

http:lleBll.II
http:JleQeHI1.IO


B XOllC TOIlOrpacjJ08HaTOMH'lCCKoro I1CCIICllOBaHIDI fl3MepllJIacL ;.trnma BH)'TpeRReH 

COlO/Oj{ apTepl1H:. Tpyn YKlIa.rthIBa.,lC$I Ha cmrny C BaJrHKOM n Oll rOIIOBoH. )J.OC1)'fl K aprepHlfM 

BI,mOJlllllIIClI H3 BOPOTRliKOO6pa3HOro pa3pC3a lllel~ . K())K}lbIlt pa:JpC3 npOBOAHJICJI no 

BepXHe~ xpalO rpYJlIffiJ>T (JlpeMHoii Bblpe3Ke) H KI\JO'I1fU. )J.aHHhlH pa:JpC3 B ycnOBIDP< 

3KCIlepHMCHTa II03BOJll!Jl. OcyrueCTBHTb LUHPOKIDf AOC'lJ'TI K cocynaM rueH H cxpLITb J(e<l>eKT 

I<OlKHhIX noxpOBOB B 30Ue Bopar mlKa OPH 3TOM onpeJlemUIIi yponeRh 6H<l>YPl<aJ.tIUf 06u(eil 

COHHOR apTCpIDl. 3a OpHelTI'Hpbl n p l1HHManH paCCTOJIHHC OT OClIOBaHHlf 'tepena .a0 MeCTa 

6H<l>ypKaI.tHH 06mcH: COHBOl{ apTCpHI1 H CKenerarOITHIO no OTHOlllCI-!JIIO K ruCKHOM)' OTlleIl)' 

n03BOHO'!HHKa. 

Bo Bcex rpyrrnax H3MCP$lJIH AJH1H)' BH)'TpeHHCii COHHOj:! aprcpliH B npOMelK)'TKe OT 

Ha'lana 6 H<l>ypl<aUIlli 06IQcii COHHOM apTcp HH AO OCHOBaHHJi 'lcpena, )"lIffhIBal! ce H3l"H6bl. 

lliMepelillJl rrpOBOAHJlH npH MaKCHMaIl bHOM n OBopOTe r onOBbI ImpaBO Ii B,1CBO. OpR :nOM 

1l01160pO.D.OK 6bIn UanpaBJJeH II CTOPOH)' nne'leBOrO CYCTaBa. 

,[(m1 HccneJlOBaIIHJI nfJ\pO){ItHaMHKH 6hllIit p a3pa60TaULl MO,ltCJIH CJlC)()'lOIlIKX 0111(08 

naTOIIODf'lecKOH IOBItTOCTH BHy rpeHHcJ;i COHHOH !l.p1'Cp~m: 1- nepeDf6 no,lt y r lloM 90°; II - S-

06Pa:JHal!, Ul- nCTne06pa3Hal! H3BHTOCTL. 

6WIH HCnOJ1h30BaHhl 12 BHYrpcmlllx COHHbIX aprepIDi, BblllelIeHHhlX H3 

aec!JliKcHpOBaJlllblX TPynoB 8 lKeHUlIfH H 4-x M)'lK'IHH B B03pacre ar 60 llO 87 lIeT, llllil 

npoBelleHKSl 3KCnepHMeHTa in vitro. 

MOllem. (pHc. l) COCTOSlJla H3 paropHoro Hacoca Hydor SeItz S 30 norpY)I(l lOro TKna C 

MaKCHM3.JThHOH npmI3BOJ(HTCJIb1l0CTbJO 110 600 rri'f, MaHoMerpa TESTO 506, rpa,uyHpoBaHHOrO 

II MM pT. CT. , n O,!lKlUO'leHH0£10 llllyMlI TPy6KliI'1H K npOKCItMaJ1hHOMY M J.tItCTaIlhllOMY KOlUla'.! 

COCYlla lllUl H3;\{epeIDUl Pa3T10CTH .l\8BJlCHI1» B J.tByx TO'IKax. B Ka'teCTse u;HPKYJll1PYIOUleH 

)t(H)U«)CTa KCnOnb30BMCl{ p eollOJlJ1fmOKHH Ha <iJH3HOJlOrH'lecKoM pacrnope, T . K. cro BSI3KOCTh 

(oKono 5, 5 ,...n·c) I{ nJlOTUOCTb (1040 Kr/M3) rrplf.firrHlKeHbl K IIOKCl3aTCJUIM KpOBH B HopMe (5 

6,5 Mfi.C H 1051 - 1064 Kr/"r C00'T8CTCTBeHHo). 06heM lKlmKOCTH COC1'8BHJl 5 JIHTPOD, 'ITO B 

Cpc,!llICM COarBeTCTByer O6hCM)' KpoBH B OpraHH3Me B3pOcn oro '1CIIOIlCKa. 

)J(H,l(lCOCTb UarHeTaJIJ1 'tCPC3 n p liBOrunuyJO TPy6Ky, KaropYTO BBOW1!llf Jl 

rrpOKCHMaJ1hHhlR KOHCU OJIYTPeHHCA COHHoi1 ap1'epHH. OrBOilJllUYlO TPy 6Ky <iJMKCHpOBaIlli B 

W1CTaJ1hHOM KOl-rue 3TOH aprepHH, a ce Cn06o.l\HhlA KOHeu orryCKaJIH B CM KOCTh C 

peOIlOlllirIUOKHHOM B KO'TOpoR HaxO.I{HIICJI Hacoc, I10)lcoellKJIelnIlJA K n pHB01lJlIQ1m Tpy6Ke. B 

oTBO.LlSlIllei1 TPy6Ke MOJ].eJlHpoBaJIH con paHfBJ1CKl1e TOKY lKHJlKOCTK nyreM CYJI<CHIDI ec 

npocBera. O PH 3TOM, .l\aBneHHe B COCYllC CocraRHlIO B cpc.u.neM 90,0 ± 4 MM pr.CT .. 3TO 'lHeliO 

npH6Jrn:JKeHo K CpeJIl-tcMY nepHllJepK'lCCKOM)' ){aBJlCKHIO KpOBH B oprauH3Me '1elIOBeKa (Ho pMa 

ar 70 llO 105 MM pT. CT.) ).1.n" If3MepeHKJI o6hcMa lKH.L1KOCTIi, UHpKyJIKp)'lOmeij B CMCTCMC 3a 

O.l\HY MHH)'l)', HCnOJlL30BaJUI CMKOCTb (rpaJlYHPOBaHHyIO 8 MJi. ) . npC.lIOapHTCllhllO OIl)'CTKB B 

Bce lIHt.Ta.n:J.Dl.ll;t KOllel], OTBOllJllueA TPy6KH. 

rpa.nHCIIT )l8BJlellIDl M 0 6bCM lKH)tKOCTH, IlHPKYnHpYIOIQcA B CHCTCMe 3a MHH)'TY, 

H3MCPll!1HCb TPocxpamo n pl1 npSIMOM xo,n:c apreplffl, a TaKlKe [lp K C0311aJflirt KOJlClla nOjl 

ymoM 90°, S-06pa3HOrO (ftBa H3rnGa no 60· Ha llparJI)KeHH14 5 CM) 11 nerne06pa3Horo M3ntGa C 

.l{HaMC1pOM KOIJI.ua JlO 2 ,5 CM (puc. 2). 3a nOKa3!rrCJlb HccneJO'c.\lblX BCJUI'I1fH llpHHHM!llTl1 

CpelUlCC 3Ha'JCHHC H3 TPex iOMepeHHH npH KaJKl\OM BMC H3BHTOCTM. 

~rul onp~l.lt~lIeHHll coarBCTCTB.1U! r H.llPo.mmaMH'lecKoro COnpOTHaneHHJI BpH 

OHHCaHlIhQ( llc<l>oPMawtSIX apTCpIm Ii upH ee CylKeRIDI cO:J;laBaJU1Cb UlfPKYIDipllhlC CTCH03b1 

[I)'TCM 3aTHnmaflK$l JIHraT)'pbl .110 n O.JJy'leHIDI nOKa3a:rerreii, conoCTaJlRMbIX c T8KOBhlMH HpH 

pa3I l11 'l11bJX BlIl(ax naTOJIOJ1{'JCCKOH KlIlIfTOCTH. CrencHL CI·CH03a (no p a.nHYcy H nJJOlll.!U1H 

CYlKeYHOro y '!aCTKa cocyna) H3MeplUlaCL Ha 1U1<iJPOIlOH YJ1hTPa3BYKOIlOA C8CTCMC GE V ivid 7 

Vantage (General E lectric M edical Systems) n!mcRIil.IM Jl.IlT'iIll<OM MI2L C aKTKBHoii 

MaTpK'fHott pcmcTKoA It Jl,HaruooHoM '1aCTar 4 ,9 - 14 ,0 Mf"u B B-pC)[(HMe. 

)J.JfIl /lOKa3aTeJn,CTBa rCMO).tlffiaMH'IeCKItX H8pymeHHii B R3BlIThIX cocy.n.ax OuemffiaJOf 

B03MOlKHOC1·b B03HHl<1:10BCIIHJI ryp6yneuIJ;KB, 3aBHXpeHIDI Ii ncnpJlMoro TCLJ.eHHJI )KH.!D<OCTH B 

~OOnJYTOM cocy,ae c n OMOIQbIO yJTh1'Pa3B)'KOBOrO cKaHepa C JIHIleiiHhrM llaT'llfKOM. 

,lJ.Jm MOllCmq>OBlIHHJl nOTOKOO lKJfJ(KOCTlt B cocy.nc /IpK p83ID>IX lle<l>opMaIUUIX 6bUTa 

HCnOl th3011aH8 CHllHl(OROBall Tpy6Ka c TOJJI.U.HHoll CTCRKH 2 MM 11 JllfaMeTpOM npocBCTa 6 MM. B 

MO,lteIrH HCn 0m.30BlIJIH UHpKYJ]$IUHIO BOllhl. KOr)la nocneJUUVl, ll8llaJI C BblCOTbl 10CM, 

1l03Bpall{aJlaCb 8 CocyJl, B KaropOM Hax()JllUlCli Macoc norpYll(llOro TlffiB Hydos Seltz S 30 

(HTaJlKII) C MaKCKMlUtbHOR npOIOBQllHTCJ1hHOCThIO AO 600 rri'f. Ym.TPa3BYKOBOC 

I1CCJ1CJlOBaJme llO'TOKa 1l0JlLl B B -pe:JKKMC C o u eHKoA cnclCl'P8 JlOIlllJIepOBcKoro C.llBKf"3. '!aCTOT 

rrpOBO.l\HJlOCb Ha UH<l>pOBOU YJ1hTP83BYKOBOJ:i CBCTCMC GE Vivid 7 Vantage (Gcncral Electric 

Medical Sistems) JUfHcitUbIM .lUlT'IlIKOM M 12L C axTHBHOA MaTpH'tllo» perueTKOH H 

J1HWla301l0M '1aCTOT 4,9 - 14,0 WI{. l-h06paJKeRHe MO,lteJlH cocyna B B - pC)KHMe BhlTmt)leJTO 

Kal< T)'6YllilPIIM crpyKrypa CreHKH TPy6KIt rrp e,nCTaBflJIJ1\f co60H ,uBe napaJIJJeJ1hHhle 

r HlIep3XOretfHble JIlIlllflf, pa:JncneHHhle Dfn03XOI'CHHhlM npOC1paHCTBOM (CI1JJHKOH). 

Bn)'"rpe~ np ocllcr 1"py6KH 6b1J1 !UDXOI'eHHbIil (BOJla) (pifC 3). 

B .nMbIief11ncM 6blJlO BbIllOllfleHO CTelITMpOBaHlte mrrorrOnl'lCCKU IOBHTLIX 

BHyrpcmlliX COHHI.IX ap-repKlt C nocrreJlYlOllI.eit o~eHKog n mpOllKHaMl1KH B COCy;Iax. 

Wccrre,noB8.IllIe 6bDlO npOBCJIeUO Hll 15 He<t>HKCHpOBaHlfbCX TPYlIax molleil, YMeplUKX OT 

ocrporo HapYlUetlHJI M03rOBOr o KPOBo06patI\CIIltJi, y Karo p hIX 61)1.113 06HapylkeHa 

mrrOJlOrH'tOCK9JI 1i3BHTOCTJ, BH)'IllCHHCR cOILHOI1 aprepHH 110)( y m OM 90° - 6 COCYJlOB (1
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rpyn na), S- 06p a:m o H3BHTbrC COCYllbJ B 'U1Cne 5-TH (ll-rpynna), n eTn c06pa:3H0 It3BlIThle 

COCYllbJ B 'flIClIe 4-x ( m- rpy mra) (pHC. 4. - pHc.6). 

Ha nepBOM :lTane R3Mep S!1IH rpll,lUlelIT )1asnemlJl MC>lOIY npOKCHMaJIM l b.lM 11 

.llHCTaJfLFlbIM y<laCTKaMH cocY).1a. )],JlJI 3TOR MarumymmKH 6WlI HcnOJlb30BaH POTOPm.rf;\ Hacoc 

Hydor Seltz S 30 norpY)l(Horo T1m a C MaKCHMaJII,HOR rrpOH3BO)llfreJThHOCTbIO 110 600 Jli 'l , 

MaHoMeTp TESTO 506 rpauylfpoBaJIHLIii B MM pT. C'l'. )l(H,UKOC'I'b Hafm :raJlli qcPC3 

npHBO.1lJlTIl)lJO T»ytiK)', KOTOpyJO BBOlUillH B rrpoKClfMaJlhJlblli yqacToK BnyrPCHUCf:! COHIIOR 

apTcpllli B o6naCTIt 6H4JYPKatU11i 061ue~ COBHOR aprepKH, OrBOJl,>JIUYlO Tpy6Ky ciJlU(CHPOBaJII1 

K .llHCTaJII,llOMY OT,lIeny BHyrpeHHeH cOIfHoii apTepHH (y ee oxo,Ua B OCHosarIKC 'lcpena) yepe:! 

POTOBYJO nonOCTb. TIPOBO)1.ll TPy6KY, n ep<i>opHpOBaJII1 .llHa4JParMY pTa OCTpMM rryreM C 

nOMOIUbJO 3aJ!(HMa «MOCKHT» no BHY'f'PClll1CMY Kp3lO I-II KopeliHblX 3y 60B, KOllTPOJTl1pYJI 

npoKon yKaJaTcm.JlhlM IIaJlhT.lCM co CTOpOHLI OCIIOBaJ lHlf qcpena, C0060J(HhlJ:\: KOHeu no~ 

TPy6KH OrryCKaJlH B eMKocTb, C p conOlTlITJIJOKHliOM B KOTOPOH naxollH:JClI Hacoc, 

no,Ucoe,UHHeHHhIH K npl1BO,llllllleM TpyfiKe, n pM nOM JKI1,!lKOCTb HarpcBaJru J(O 37·C, 'ITO 

COOTBCTCTBOB8JlO TeMnepa-rypc KpOBH lkHBoro 'lenOBeKa, TIUC lKe, KIUC H B rrpC.1Il>l)l;),rueii 

MO.uCJIK, npH IJLIXo.ue H3 OTBO,1,lI1T\eU TPy6!m C03,UaBa.JTH conpoTHBneHlle nyreM CY)f(eHRll ee 

rrpocBe"l'a fIPH n OM, )laBHCHl1e B cocy,Ue COCTaBHJlO B CPC).(HCM 90 ± 4 MM pT.CT. 

O ;l!WDpeMeHHO H3MCPJUlH 06'beM lKR,llKOcrH, J~HpJ,.'Y.'IHpYlOIUeH D CHCTCMe 3a O/lliY MKlIYTY, 

HCnOJIh3Yll aHaHOrW\I-ih!H cnoc06, onHcam ILrn pallcc (pHc.7 ) , 

Ha DTOPOM TIaIle HCCJlenOBaHIDI BhUlOJlIl.l!nH CTeHTHpoDaHMc cnC,!(YJOlUHM 06PaJOM. 

OyRKTHpoBaJn1 06ruylO COHH)'IO apTcpHJO (lla rrpOIt3BOJlbHO B3l!TOM )"laCTKe) H no HeR 

BBO.!lJilllR rH,UpoqlH1lbHbl H npOBO)llHiK J-O,035" B npOCBeT BHyrpel'IHeii COHHOM apTepHH )10 

OCHoDallIDI qepena. )],anee no npOBO.1ll Ul.KY B apTepHlO BBO,llHJIH )lHJIaTaUHOIlHbrH KaTeTep C 

6annonOM .llHaMeTpO"M 8 MM 11 .!lJIl1HOJO 80 MM (BaIlon, n om:.rna) H BhIDOJ1H lIJTH Jlj{JTaT31lHlO 

MCCTa nepenr6a BHyr p CllHeH CORHOR apTepHH JIO JtaBneI1lfJl 8 a:n!. ., nOCJIC 'lCTO 6aJlHOH 

OIlOPOJlCHjlJ1}l H y ,l.laJUiJIH, Do oCTaB;lcHHOMY B npocBCTe apTepHH npODO)llIID..'), BOO,UHmt 

caMop aCllmpJlJOlIl.IfRcSi HJ.ITMHOJIOBblH CTeHT «Arrc KC» (KOME)]" POCCHlI) .l{HaMeTpOM 6 MM Ii 

,l(JllIHOlO 80 MM. TIpI'! neperH6e BRYTp CI:IHei1 COHHOt1 apTepMH non yr)1OM 90° CTeHT 

paCKphlBaJlH fla 3 CM BbllllC neperH6a, a rrpH S-06paJHOA Ii IlCTne06paJHoH H3IlHTOCTIi CTCHT 

pactcpblBaJlIl MaKCHlIHlJIhHO 6JII13KO KO BXO.ny a OCHoDfIl{He qepena. )],JlII n nOTHOf'O npH!1ef'llHID! 

CTeHTa K CTCHlCe BIf)'TpCHHCA: CORHOM aprepHH rrpOH3DO,UHJIH )l,On OJIHHTeJlbHOe pa3.!l)'DaHHe 

Jl)11JaTaJJ;HOHHoro 6 anno H3 B MeCTC 111-mnaJll'alJ,HH CTCflTa. 

Ha 1pCTI.clo1 :rrane nOBTOpHO H3MCPllJUl rpanHeHT .!lannenHSI MClKJI)' npOKCHM8JlbHblMH H 

,UHCTaJlhIlJ,lMH y'laCTkBMH cocy.n.a n ocne creHUlpoBaHMlI no BbnneoIIHCaHHOR MCTO.!lHKe 

( CM, CTp, 10). 

JO 

LJCToepThlM 31'8.I1OM OI.\CII1{BaJIK COCToJlH}le COCY.llHCTOH CTeHlClf B MeCTC CTOliHIDI CTCRTII 

C n OMOIl.(blO YJIb1pa3BYKOBoro cKallHpooam l.1!. B B -pe)l(HMe. 3m HCCllenOBaaHe npoBO.lUUTH 113 

UHI!JPOBOi'i YJlbTPaJSYl:<OBOH CHCTeMe GE Viv i d 7 Vantage (Gen eral Electric Mcdic.a1 Sistcms) 

mmeHHhIM .naT'lJfKOM MI2 L C aKTHBHoi:t MaTplf'lHOH pelIlcTKoii Ii llHallaJOIiOM qaCTOT 4,9 

14,0 MrT\. 

!lJrrWH 31'aJl BK1IJO'laJI B ce6J1 MaKpO- H M){KpOCKo~ecK)'Io OIICUK)' H3MCUCHKH B 

CTeRICe crelITMpOBaHlmro c ocy.n.a. 

PE3YJIbTAThI D. HX 0 6CYX<,ll;EHBE 
B XOj{C OIDICaJlHJf XIfPYPfWIecKOH aHaTOMHI1 BUY'rpeHHe~ COHHoA aprepHlf H 

onpe]leJIellHJl y pOBlUI 6H41)'pKaIl"HH YCTaBOBnCHO, 'rro ypoBeHb 6HcJ>YPKallHH 06ruCH COHHOH 

aptepllli B KOHTPOJ1l>H.oA rpynnc (0=30) Kone6aJIClI B npe)1cnax O'f 54 )to 82 MM (B cpe)J.IICM 

66,2±7 ,6) mUKC IIRpYX(J[OH IIoBepXHOCTH OCHOBarlHll '1epcn a, a B ( rpyrme (0=17) n8XO.ill'\IICl! B 

rrpe]lell8X OT 62 )10 76 :\1M (8 cpellHeM 6 3,7±5,9) , Bo II rpynne (n= 23) .uaHHLrH n ap aMerp 

KOJle6aJICJI D I1pe.ucnax 01' 54 llO 74 MM (B Cp e.llHCM 6 1,7±6, 1), B III rpynne HCCJlC).l.OBamUI 

(n= 12 ) - OTMeqanCJI B rrpe]leilax 01' 54 .u,0 69 MM ( B CPC.lrfICM 58 .5±4,5)(ra6.2). 

npH o rrpe.llCneHIlli BhlIUeomrcalUIlJX IIOh-a3areneii, Iq)(lMC p aCCTOJIHBJI OT OCHOBaHHJI 

'lepcna llO MeCTa 6HcjJ)'plOlURH, 3a OpHCl-ITHp MhI np lfHlIMa.rrn wcR.llI.rn cn:D:eJI D03BOHO'lHHI<3. 

B KOH1pOJlhHOH rpylllle y CTaHOBKIIH, 'ITO ypoBeIIb 6HljIYPKaIlHH 06mcB COKHo R 

apTepHH KOllc6neTc SI B rrpe.!lenax n If V m cHuhlX n03BOHKOB. B OO.l1aBJUUOIJ..(CM 6oJtbIIIl1IlCT8C 

cny'laeB (23 113 30 ) OR p acn o.qararlCJI B npe]lCJ1ax l'ena m lIIeilHoro n03BOIIKa Ii, c paamrreJlbuo 

PClKC. BbllIIe Ii HIDf(e n oro YPOBlISI. 

B nep aoA r pYI1Dc IiCCJlC.1l0B!lI/IDI OH.ljI)'pKauIDI 06rueR COIIIIO.H apTeplUl onpe.aenJIJIacb 

fiR y pOBHC Tp eTbCrO 1lleAI-Ioro n03BOHKll., BO aTOpOn rpyrrne B ll~elIax BTOporo Ii Tp crbCro 

meA-Horo n03DOHKa, a B 1pe1'bcR rpyrrne HB ypODHe uroporo meJ:\:Horo n03BOHKa. 

J.iCCJlC)J.OBllIDIe Il03BOJurer c,Uenarr. 3arOllOqeHKe, 'ITO '1eM 8LIpllJKCHflee naTOllOrH'IeCKaJI 

H3BIITOCTb COCY).la, reM 6J1IDKC K OCIIOBaHHIO '!epena pacnoJlaraeTcl! 6H41ypKlllIHJi 061uea 

COllilOa apTeplfH, 'ITO c03.1laeT oIlpC).lcneHHhle CllOlKHOCTH.1lJUI KX Up OTe:lHpoBaHIDI. 

C JlC)X)'lOUUIlIof TIaIIOM HCClle)10B31IWI 6bl1I0 H3MepCUHC BO BCCX rp)'I m ax )lJ1HHb1 

BHYTpeHHeM COHHOH aJlTepHH OT I ffi'IaJIa 6UciJYPKaIl"HH 06u.leH COHHOn aJITCPHH 110 OCHOBaHIDI 

'lepen a. 

)J.mlHa BlIYTPCHHCH COHROn apTepHH B KOIITPOJIbHOH rpy nne (n=30) KOJTe6aJIaCb B 

Tlpe]lenax 0'[ 54 J.1O 8 2 ~tM (M = 66,2±7,6) , B 1 rpynne (n=17) - 6w lla B npellcnax 0'1' 62 AO 

86MM (B cpe)lHeM 76,8±8,4), BO 11 rpynne (n=23 ) - OT 6 7 )~O 88 MM ( 8 CpC.l(HeM cocraBl:flla 

80 ,5± 5.8). B III rpy nne (n= 12 ) 31'01' n 0Ka38Tem. HaxOJl)11JCSI B npe,!{cn ax OT 67 ,!{o 88 MM 
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oocYJ{a nOll yrnoM 90' , S - H m:TIlc06pll3l1o J;J OThte'-feHO, 'fro 0pH lle4l0PMlUlKH Y'IacTKa 

cocYM npOHCXOllHT H3MeHeHHe pa:moCTH llaanCIUIJI H YMeKhwcHHe o6I.~.... a llHPKYJrHPYlOmeA 

iKH:/U<OC1'H l a MHfIYl)' llpH HeH3MeHHoJ1 MOIUHocn! nacoca ECJllI np" II PJlMOM XOlle oocy.na 

rpa.n;ReHT n aBIleHHJI 6lJn 11 Cpe.rtIICM 0,9±O,1 MM pT. CT., a OO'hCM IlHPKYJn!]JYJOm di: lKH,lIKOCTH 

280±8,7 MllIMHH, TO IlP" n cpern6e nOll )'rJl.OM 90° rp3llHCuT llaBnelUUl B cpC.llHeM COCTaBTfn 

15,3±{),9 MM PT. CT., 06I.CM UHPK)',1HPYJOllleB lKH.!1KOC1l1 - 220:1:9,2 Mn/MHH. B cnyqae S 

o fipamoR H3BlITOCTIi rp3,IJ,HCI IT .llaBneHBJi 6l>ln B CpCnHcM 17,9±{),S MM pT. <-'T., 06bCM 

UHpKYlllfPYlOlllcil )l(}f,[{KOCTH - lS3±10 MniMIDi., a n p J.! nerneo6pa:mort H3BRTOCTH rp~eJn' 

,llaBnCIrnJI II CPCD.HCM COCTaBKn 23,05±1,2 MM pT. CT., o6I.eM ~KYJlRPYlOIJlOt iKH,llkOCTH 

140±10 MnlMHH. 

npH OUC1JKC CTCllCllH CTeH038, KOTOphlli C03llaCT TaKoe iKe COIlpOTHllneH.l1e, '!TO \01 

nep erno BprcpHH nOll yrnoM 90°, S-06pll.3Holi lOBIITOCTH H IIp H ner.llOO6p a3oBaRIflt 6hUlO 

YCTIl.HOBnCIIO cne~lUee . f Pi3JllfCrrry llaBnCmlJ1 Ii om,ellf)' IJ.MPKYJIRpYlOUldf lKH,II,KOCTH upH 

nepern6e non yrnoM 9O"coO'rnerCTBYcr CTCII03 48,4±0,9% ITO }U!aMCTpY lilll! OK0J10 73,4±I,O% 

no fUIOIll.8,nH rrpOCBera. S-06pa3uaJI H3BMTOCTh COOTBeTCTBYeJ' CTeIl03Y 55,J± 1,2% no 

llHaMerpy HJUf OKono 79,8±1,1% no ITJlom a.ltH C)'lkCHllOro np OCBC'Tll. D erJleo6pIl.3HaJI 

H3BIJ.TOCTL coomerCTBYCT CTcn03Y 60,4± 1, I% ITO }lHao,tc-r]JY lilll! OKOJIO S4,3±0,9% no 

nnOllla.IUI C)"lKCRHOI'O rrpOCBCTa. 

T aKRe CTCR03LI llpJ.llUITO C'llITaTb reMo,mrnaMH'ICCKI!I 3J1a'lliMblMR, H KX 06HapYiKeJme 

MOlKer 6b1Th nO){Il.38IlJ1c~t K oncpaTHBHo~ry lle'leHHlO. Docne HCCnenOBaHID! 

r H)J,pO)UlHaMWICCKHX JlOKa3aTeIlCIi rrpH I13Blfl'OCTl1 BRyrpelIHeil COHHOit apTepRJ.I HOll yrnoM 

90", S-06pIl.3HOH Ii nCTneo6pa3HOH H3BHTOCTH (Pa3HOCTh llaBJIeH!oIJI MeiKl\Y npOKCHManbHhlMR 

11 llHCTlIJThHhlMH yqacTK3M1I cocy.na \01 om,eM IlHpKYJl.HpYJOllleR lKH,llKOCTH 3a MHnyry) 

3kCUCPlfMCHTllJTI,HaJI MOneJIL in vitro 6Iill\a nepCHCCCHa Ha Y),lCPD.lHX C rurrOJIOJ-11 'lCCKoil 

H3BHTOCTblO BH)'TPCIUICH cOlm oA apTepHR (in vivo) ,UJI.JI cpaBmrre.m.HoA OuellKJi 

T'HJl]JOJl;H\laMHJrn no If n OCJIe CTeRTIf]JoBaUHl!. 

.HcCJlenOBaHo 6 He<\>ID<ClfpOaaHHblX TpynoB 6o!lbHhlX B B03paC're OT 70 1J.0 SO ner C 

naTOJJOI"H'lCCKOA 113BlrrOCTblO sHyrpcH.HeH CORHOH apTCpIDI. 1l0n yrnoM 90·, 5 

HC$HKCHpOBaRHblX TPy noB JUOlicA B B03pacTe 01' 65 ;J,O 80 Jler e S.,,6PIl.3HOil I.f3B.HTOCThJO 

apTepKl1, H 4 He$HJ(CHPOBaJIHLlX rpyna .tlJOltei1 B B03paCTe OT 65 .llO SO lIer C nerne06pll.3Hoit 

naTOJIOrn'lCCKoJ:i H311H'I'OCl'h10 BHyT]JeHHHX COHHhlX apTepiiR. 

JJ:8Iun,rc, IIOJl)"l.CHllhlC in v ivo COnOCTBBlfMhl C peJy m.TaTaMH., 1I0Jry'leHHblMH llpH 

HccnC.llOB8HIDI nmpOlll:lHllMlI'lCCIQIX nOll.1I3aTCJJCH BH)'TpCHHeH comiOA ap-rePJ.lll rrpH ec 

mBJ.lTOCTJIX nOll y r.TJOM 90' , S-06pIl.3HOJ:i J.I nerneo6p ll.3uoR H3B.HTOC'I'H in vitro (Ta6 . 3). Ha 

14 

OCHOBaHHlf HHX MOiKHO 3aKIDO'-f I1Th, '-ITO naTOIlOI'WICCKWI H3B.HTOCTI. IrBnlle'fCSI 

reMo.nwHllMH'ICCKH 311a'-fHMOH It JlBiUlCTC$I rrpRMhlM n OKa:3aHHeM k OnepllTIlBlloMY neqeIDllO. 

Ta6JIHIJ,a 3. 

f H.ll:pOJ(HRll.MH'IeCKJ.Ie nOKIl.3!l'l'eJ1H BHYTpeIUlcH COllHOH aprepHM in vi v o H in vitro 

In vitro/In vivo n OA yrnoM 90· S-06pa1Jl3SJ 

H3BHTOCTb 

neTJ1eofip31HaU 

rpa;:m:elIT n aOIlCHIDl 

MM PT.cr. 

15,3±0,9 ! 15,5±J, I 17,.9±O,8 I I 7,9±1, 1 23 ,05±1,2123,8±J ,1 

06bCM iKH,lIKOCTH 

(MJJIM Illi. ) 

220±9,2 / 218±\O,9 \S3±\o/lS4± J2 140±1 0,4/ 134,7±8,3 

BH3yaJIH3a~ ITOTOKa ynbTpIl.3BYKOBbL"I cKaHcpoM C 1IHJleA.HblM .n;a1"fIfKOM llaer 

B03Mo)I<HOCTb Ou eHHTh B0311llKIIOBCHl1e ryp6ynCHTHOCTH, 3aBHXpcHIUI K HCrrpllMOro Te'-f CIII1S1 

)f(B,llKOCTH B 1130rnyToM cocy ac. 

Dp\ol npoBelleHHH OJTI,lTOB C Bon oH 6blno YCTaHo B.leHo, 'ITO n p H na».CHKH CT]J)'H B BOilY 

06pa3YeJ'Cli 6ollhmoe KOnJ!'lCCTBO Pa3HOKamt6epHblX nY:lI>1pcH. 

nocJJe peJKoro li3fl16a T]Jy6KH Ha 90· no MaJlOllf)' pa.u;H)'cy BH3YaJIKlHp yercII 

1I0SlBJIeHHC He)'IlOpsmO'leIlHhlX Te'leHillI: H PIl.3BIot1'I1C ryp6ynelITH0CTH (pHC. 8), T.C 

nOJITBepiKllaJOTCli naHlfhIC 3KcrrepHMeHTanhHOrO HCCJICnOBlIHHlI 0 TOM, <tT0 mm6 T]Jy61Q1 

C03)(aCT 3Ha'lHTeJIbHOC rMJIPOJ\HlI fu\fI1'leCKOe conpOTHBnellHe. 

npR rrcpem 6e TJJy6K:H onpe..aeIDICTCJI pll.3HOCTb CKOpOCTCA B 06naCTJIX, upl1.:l e)l.."Il.I.I:\HX K 

HapYlKHOA H BHyrpem lca CTeHKaM JoI3re 6a. ::no onpcn;eJl.Jler 1l0lIBnelUfe Pa3HOCTH JlaBJleIDIH 

MClK.1l)' 3THMR 06naCTJIt.m Ii, KaK CllenCTBHC, BTOpwrnhIX URPKyiUlpIlhlX TC'ICHIDi H 

ryp6ynClmtocTH (pliC. 9 a-6). 

IIpcnno)f(eHTu,tn cnoco6 MO.lle.'lHpo oallHJ! 1l000KOB B COCYllHCTOM PYCJlC C 

I1CnOJlb30BalI1lCM y .'lLT]Ja3ByJ<OBor o HCCJle,itOBaRHll B B -PeiKRMC C OI.lCflKOH cncKrpa 

nOnIlJIepOBcKoro CllBHra '-faCTO'!' rr03BOJIJI.CT nonY'l.l1Th lICIfYIO BroYaJlI13lUlKJO nOTOKOB H )JaTi • 

OI(CHK)' HX CKOPOCTHblX XapaKTepHCTI{l(. 

T rumM 06p1l.301l1, MOlKRO c.ueJIaTb 3aKJlJO'leR1le, 'ITO H3MeneHHe rrpSMoro Xona cocy).(a B 

BUlle ero .LIeq,opMal.\UH H H3BHTOCTH npHB01J.I1T K HapymeHlflo nmpOllHHa\!.lfKH, 'ITO 

nO,llTBeplK,ll.aCTClI peJynbTaTaMM 3KcnepHMelITanbHbIX MO.l.\ClIci{ f\lU( in vitro, TaT< H in vivo. 

B CB1I3R C BblmCR3JloaceHHhIM, HaMH B 3kcncpHMcHTC 6blJIa BhlIlOIDICHa KOpp CKUrul 

l13Jlli1llKa .iJ.JUlHld BUyTp em1eA COHHOH aprepKH 3H.1loBacKYJIlIpUhIM MCTO.ll.OM. 8 0 IIpCMJI 

BBCn CIU !JI npOBo!(HHKa BO BUYT]JCHHlOIO COHHYJO apTCpHlo llpH uepern6e cocy.na n o,ll yr.qOM 

90' corrpO'lllBnCl lHC npoxolKllcHHIO nOCneJlHCrO He Ha6JDOn3.!10Cb, Tor;J,a KaT< npH S-06pIl.3HOH 

H npH nerneOOpa3Hoi1 H3BHTOCTH n pl1 np0.ll0l1lKeHlffi npOBO,llllJoIKa T]JefiOBM OCIo 1l0CTaTO'-fHoe 
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YCH..'lHe. nocne )T()~ MllHHny.I1.lIWtK COCYJ\ lTpH06pera.Il lTpJrMOH BH.!l Ha HceM lTp01'lVKeHK14. 

B MeCTe C TCM, nplt S-06pa:moR If rtc-rne06p a:moH J.l3BHTOCTH nocJ)c BBCltC1J}IJI n pOBOJVll1Ka 

BHYTp CHfUUI COlUIa1l aprep KJI rmJlpHpOBanacl> (plIC. 10). OJ.lHaKO, n oCJlC )U l!l aTau,JfH c ocyJl.ll 

Ha6IOOJ~a'lOCb CfJlaJIGtBaIDIC ero c-reHOK H KCqe:mOBeHHe «rocjlp» (pHC. 11). 31'0 n03BO.JlJlJlO 

BBeCTH CTelIT H p acKpbITb ero ;:J.I1C1'alll.1n.l i1 KOHeu lIa 3 CM BblIDO OT YPOB~UI nepcn'l6a npH 

113JlHTOCTR cocYJla nOJl y r;IOM 90' . npH OCTaJIhm ,lX Bl1.llax CTeHT p aCKpbmaIDf MaKCHMaJJ1>HO 

6JIH3KO KO 8XOJlY cocy)(a B OCHOBllHHC 'lepena D OCJ1C YCTaHOBKH CTCHTa H y .nanemul 

npOBO,llHHKa OTMC'la..'U{ ru.mpJIMJleHlfe PaHec R3BHToro cocy.na 118 BceM npOTIDKCHID!. 

DPH n pollC2\CUHH MaHHny~ JIB B O.llHO~l clry'!ae BI13YaJIbllO HC 6bInO OTMCqCHO 

1l0BpClK,lleHIDI cocy.na. 

Bc-'1e,!l 3Il c-relrrHpOBaHHeM 61>TnO np ODCJlCUO nODTopROC ItCCllCJ\OBaHHe 

nmpOJIHlI3.MH'lCCKHX DOK83aTCJlCH. 

D onyqeHHLlc pC3YllhTlrrbl CBH.!leTeJlbC1'BOBaJIH 0 TOM, 'ITO llpl! 3HllosaCK)' IDIpIlOM 

ne'fCILHH (CTeHTltpOBflwm) naTOJlOfWiecKolt H3BIITOCTH BHYTpeHlief:i COHHO~ apTepIDI IlOJ\ 

YrJlOM 90' , S-H nCTneo6pa3HOH H3BIITOCTH npol1cxo)Ilfr yny'iwC\me MIllpOJl\11I&VlWlecKHX 

n OKa3aTcnei1 (clIHJI<effile rpa,n;FIelITa JlIUIJlCHHll It YBeJlWleHl1c o6!,eMa UHPtcymrpYJow,eA 

lIOI.lIKOCTH), 'ITO n OTelfIl}{al hlfO MO)l(CT npeJ\01'BpaTHTh B03HHKllOBcmiC aWeMlfI{eCKoro 

IfHcymTlI, CBJl3aHHOro C ,llaHHoli n aTOJlOI'HCii . 

,[(aJlee np OBOJJ.H.lliI YJll>rpa3BYKo 8o e I1CCJleJ\OBaHHe CTeHTl1pOaamlblX COCy.uOB. 

Pe3YJlbT'3TM ym,rpaco llorparflHH COCy.a.OB B MCC'l'C CTOJIIDlJI CTeHTll DOKa3brBaJIB, 'ITO OH 

OJIOTlJO npl!iJICiKaJI K RHTHMC cocyJta. CTeHKli aprepIm ne IUofl}lcjlCPCJ lUl1pOBaJJacl> Ha Cn.OH. Bo 

Bcex cnyqaJIX nOBpClK,lleHHJl IUrrKMLIUC BblJIB.JIeHb! (PHC. 12). 

Bcne.n 3a YJIl.rpacoHorpaq,KCR 6bl1Ja npOBC)lCHa MaKPO- " Ml11'l)OCKOn H'ICCIWI OUCU1<8 

cOCY){HCTOA C'reHKH B MCCTC CTOJIlIKJI CTeHTa. 

TIp" MaKpOCKOJIWlCCKOM HCCJlC.a.OBaHBli BHYfPCHlieH C'fCIIKH Cocy.na OTMe'laJl}lCL 

JlImeR.HLlc B,IlIUln.CIIIDI OT 21IeeK CTc:HTa, H.n)~He WlOJIh OCI1 apTepKH. O TCJlOeuHJ! HHTl1Mbr He 

BLl1!Bneno. Hap)'JKHhle cnol{ CTeI:IJ01 ap-repHH, oc06el:JHO B cnyqae CTeTrmpOBW{HJI 

DeTnc06pa3YlOl.I..(eSl 1I3BHTOC'rH, C03JllllOT CKJlaJUCH ( <<rol}lphD» , KOTopLle OCTaJOTCJI n ocne 

C'fC1mq><lll!lllWl BHe npoCBeTa aprepKM 8 He BJIHJIIOT liB napaMCIpbl rn.npo.ll.llHaMKKJoI (PHC. 13). 

IIOCJIe Matq>OCKOllWlecKOit OUCHKH BIdnon.nClIO HCCJIC.llOB!lHHe rncronofWIecKHX 

M!lTePHaJI08. Ha OCIlOBaRHH 3aK.111OQeJrnA H3 npOTOKOJIOB YCTaHOBIICIlO, 'ITO HffntMa aprep liA 

nCCKOJlbKO YTOlllllCHa.. B . omue nOCJle.I(HeH o npell.elUiJlacL <jm6p03HalI 6J\JmrKa C JlJ.fUlI,I1;HI>IM 

R.IlPOM. MexaHH'IecKHX n08pClK,l/.etfHI:I KIfTHMLr He BblJIaneHO. 

TaIUIM o6pa30:'o1, )laHHOC 3Hl10BaCKYJlJlPHoe BMCIII8TenbC1'BO MOiKCT 61>IT1, n OKa3anO 11 

DblnOJlHeHO ,llJlJI Jle'lCfIIDI n aTOIlOI'H 'fecKOJ! 113BHTOC'I' 11 DllyrJlCHIiCii COHlIOil apTcpluf (KaK 

MCTOA Bbl60p a) . 

C nOMOlUblO YJlbrpa3BYKOBoro cKaJlcpa C JII1HeltHblM )laT'lHKOM 6bUla oucueH8 

B03MOiKHOCTh B03HIOOIOBCIDUI ryp6yncHUHH, 3aBJoIXpeHHA H llenp lIMOI'O Te'lCliHJI iKHll.KOCTll B 

H30TllYTOM COCYlle. DbIlla C03J\aHa CHCTCMfl rmpK)'.~H, Kor.n:a BOi ta., naJUllI C BblCOThl 10 CM, 

B03Bpama..'lach B cocy.n" B KOTOPOM HaxO}umCII n o rpYlKHoif Hacoc. 

IIoCJlC Pe3KOro H3ru6a Tpy6KJi Ha 90' no ManOMY PaJUfYcy DK3yaJm3RpOBanOCh 

nOSlBnC.flIfC Xa01'H'lHhIX Te'lCHHll: H p a3BHTl1e -ryp6yJleHTHOCTH, T.C no)J,TBCP)I(,lI;aJIHCL ,LlllHllhiC 

3KCnCpI1MCIrra;[hHOrO HCCJle.n;OBaHKJI 0 TOM, 'ITO HJrH6 Tpy61G1 C03MCT 3Ha'll1TeJlbHOe 

nmpOJ~HlIa..\1l1qecKoe conpOTIlBJIeHHe. 

D PH n epcm 6e rpy6tcJ.t o n pe.lleJUlnaCb Pa3HOC'I'J, CKOpocrej.j B 06naC1'lIX, npHJ1CJKWUl1X K 

HapY)I(HOK H BI-I}'TpeHHe1t creHKaM M31116a., 'lTO o6ycJl3BIDlBaJIO nORllllCHHC Pa3HOCTI1 

,llaBJICIIRi{ MC)K)(y 3TItMH 06nacTSlMR l1, KaK CnC.llCTBHe, - BTOpH'iHLIX UHPKYJlJlPl.lbfX TCQCmm K 

-ryp6YJlcmHOCTI1. 

TaKHM 06Pa30M, npC}IJIOiKeHHLlH cnoc06 Mo,neJIMpOBlUllIJI II01'OKOB B COCY,llBCTOM PYCiIC 

C l1CnOJlb30BaHI1CM YlThrpa3BYKODoro I1CCJJC,llOoaIDiJi B B-pelKHMC C oueHKoA cneJcrpa 

}.10nnnepoBcKoro CJlBl1l1l qacTOT n03BOJUlCT nony'll1Tb XOPOllIYIO BK3Yll.IlH3aUHJQ DOTOKOB M 

OlleHl<Y l1X CKOPOCTHhlX xapaKT'CpltCTHK. 

B XOll.C 3KCnepltMeirralThHOrO HCCnC,llOBaJJ.KJI .ll.OK83aHO, 'ITO C1'Cm'KpOaaIiHC Be TO!ThKO 

KoppcnfpYeT naTOlIOru'lCCKYJO H3BIITOCTh, HO H yJl)'q ruacr I1iI1pQZlHHaMIAecKHe IlOKa3aTClIH. 

TaJ<. lIpR KOPPCKl.Urn ,Ll8HHl>lM 3H.i~OBaCKYJl.lI.pHblM MCTO,llOM KJBHTOCTH no,ll yl'llOM 90, S

06pa3HOH. H neTJlC06p83HOH ,llCI}lOP;\1auI1H BHyrpelUlcA COHHOK aJYfcp aa npOHCXOJ1HT 

'yBeJllf'iCJUfC 06bCM8 UHPKJ'IDIP)'lQHleii KpoBa 11 YMeRbweHKe pa3HOCTH .naOJlellllJl MClIUty 

npOKCHMaJIhHLIM l1 .llHCTaJII,HhIM Y'lacrKaMJoJ cocYM (CM 1'86. 4. Ta6. 5). 

TaJillJIl 06pa3OM, C-rCHTl1p OBaJm e MOlKeT lIBHThClf aJtl:.repHaTHBHblM ManOHHBaJllilHhlM 

MCTO,llOM KOPPCK1Urn HapyruCHJ1.li M031'OBOr O KPOB00 6 patIleHHJI DP}! pa3I1H'IHblX BK,llaX 

naTOJloru'leCKolt H3BIITOCTl1 BH)I11leHHKX COlUlblX ap-rep .rn. 

3KCnCpHMcm'a..'IbHble Kccne.llOBaHJ.UI n OKa3bl'B8JOT, "ITO Pa3JJWHfble Bl1.llbl 

na-ronOfWiccKoit K3BHTOCTH BHYTpcHHelt COHHOH: aprcplrn rpe6ylOT .n;HI}l<pcpeHlU-lj)OBalllloro 

no.rocO.lla B npHMeHeHHK nora 3HJ\OBaCKYrurp Horo MeTOlla.. IIpH YCTaHOBKC CTeHTa 

He06xo.llKMO y'lHThIBaTI> J\nl1llY .lle<popMl1pOBaHHOrO y 'iacTKa cocy.ua H aTCpOCK..'ICPOl'lft{CCKJiC 

nOpalKCIJ}IJI Cocy.na, K01'ophle MOryT npliBCCTI1 K 3arpY.llHeHl[Jo npOBC),(CIIKJI npOBOJ\HI1K8 H 

yc-raHoDKH crcHTa. 
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TaGmwa 4. 
fpaTlMelIT )l.aBJIeHHJI H o6LeMHlIll CKOPOCTb )lO CTCHTHPOBllHHlI BHyrpeflHeR COHROR 

ap-repIDl npH c/! uepcrn6e noJl, ynlOM 90', S-ofiPa:JHOR " mrr!leofipa:moR H3BIHOCTH. 

N!!nln 

_. 

90' S-06p83HIllI fIemeofipa3RalI 

fpazlMclIT 
.n;aalJeHHll 
BMM jYf. 

CT. 

Ofu.CM"Hali 
CKOPOCTL 
)/(RllJ(OCTH 

MniMllII 

fp3JJ.Hem 
.llaBnellIDJ 
BMM p1'. 
CT. 

061.CMHali 
CI<OPOCTb 
)/(JI.ll.KOCTH 
MnlMHH 

f pa,n.HeHT 
,llB1l1JeHHll 
BMM pT. 

CT. 

0 6'LCM"Hrui 
CKOPOCTf> 
)/(1'ij{K0CTH 

Mnll\UllI 
I 17 190 19,6 162 25 126 

2 14 245 16,5 200 23,5 13 5 

3 15,5 220 18 185 22,5 146 

4 16,5 200 18 186 24,5 132 

5 14,8 228 17,5 190 - -

6 15 225 - - - -

M±u 15,5± 1,1 21 8±10,9 17,9±1.1 1 84± 10,2 23,8±I,1 134,7±8,2 

TaGJTHUa 5. 
fpanHc HT3 .1laBlIeBWI H OOr.eMRalI CKOPOCTh [[ocrre CTelITHPOBlIIIHJI BffYIPeHJ'Iel% COHROR 

apTCplUl npH eeneJ fie non Vf'.~OM 90' . S-06Da:JHOii H neme06ern .. ~ --- - -- - - - - -- - - ---- - - - -

-

N!! run 90' S-06Pa3HalI I1CTJ1co6pa:JulIll 

r paJlHel1T 06b1lMHruI fpa,;meHT 06LeMHruI f pamteHT 0 61.eMHast 
nasneRHJI CKOPOCTl, ).umJleBIDI Cl(OPOCTh )laRJlCIIHlI CKOP OCl'b 
B MM pT. lKH.IlKOCTH B MM pT. )/(l'I,llKOCTTf B MM pT. lI'GI.1l.I<OCTH 
CT. MniMHH CT. MnlM.HH CT. M.n!MHH 

1 1,2 265 1,1 275 1,2 260 

2 0,6 295 0,6 300 1,0 372 

3 0,9 280 0,9 281 0,9 280 

4 1,0 275 0,9 280 1,0 270 

5 0,8 290 0,8 292 - -

6 0,9 282 - - - -

M ±a 0,9±0,2 281 ± 1O,6 0,86± 0,2 285±1O 1,02±0, 12 270±8,2 
- - --- - .. "- ----

OUDITH!,JM lIY'reM HlIMH YCTanOBnCHO, 'ITO npH H3BJ.fI"OCTH BH)'TpeHHeR commit apTepHH 

nOll yr nDM 90' CTelIT Heofixol\HMo pacKpbIBaTh ua 3 CM BLIIlle DCperH6a. 3TO n03110JIllCT 

nOill-lOCTblO 8L1lIPIlMIITh lleq,opMKpOB81·II.I~ cocYA " CKoppcrnposan npl1 TIOM 

rHllpO)J;JfHaMHKY. YCTaHOBKa crelITa MCHee 3 CM BhTme nepernfia He nOJIHOCTbIO BbInp$IMJlJleT 

apTepl1IO H He:ma'lHTCJIbRO Y!I)"IlIIaef rHlIP0Ml1llMHKY. 

Ilpl1 5-06pa:JHOH 11 TIe-me06pa3UOH H3BHTOCTH crelIT CIIC.IlYCT pacKPbIBa"ll. 

MllKCH.lltaJIbHO 6nH3KO K BXOl\Y Bnyrpemtej:j coHtloi;i apTepHH B OCHO.llaRHC 'Iepena. 3TO 

06YCJlOBJIeHO reM, 'lTD M3BIIT0CTb "MeeT 6om,rnylO npOnl.lKeHHOCTb, ' leM nepem6 If )lJUI 

nOJUJOii ee I(OPPeKJUII1 CTeHT .n;OJDI(eR OblTb YCTa.nosneB Ha 6oJTbmylO .n.mtHy BHYTPClHfeR 

COHHOii apTepHH. 

BhlBO)J.bl: 

1. IIp" uepem6e BHyrpt:HHeti colmoli apTCpl1H no.ll yrJlOM 90° 6Hq,YPKIUUUI o6meR COHHoH 

apTepMH pacnOJlaraeTCli B Cpe)lHeM HlI 63,7±5,9 MM HH)/(e HapYlKTToJ:i nosepXHOCTJi OCHOB3.lIHJl 

'lepcna 11 onpe.ll.eJlJleTCl! Ha ypOBue 111 meHHo£'O rro3BoHKa. ,ZVrHHa .ne$ opMRpOaaElHOrO cocy.n;a 

B 3TOM crry'lae COCTaBJlJleT B Cpe.ll.HeM 76,8±8,4 MM. IlpH MaKCHMam.HOM nOBopOTe r OJlOBLl Ha 

CTOPOH)', r.n;e Ha6molluercJl ICBHTOCTh, rrpoHCXOJUfl' Y.llJlHHeIDIe OjXlTl1BOHOllOlKHOit apTepHH 

B Cpe.l(HeM Ha 3,7±0,8 MM. fIpl1 3ToM na CTopOHe H3BHTOCTH cocy.n: He y\copa'll1:BaerClI, HO 

YBeITIAHBUCTCJI era .n;e$opMa.ttH1I, 

2. OPH S-06p83HoH H3BMTOCTH BHYTpeHHel1 COHHOA aprepHH 6Hq,YPKaJ.UiJI 06m;ei1 coRuoA 

apTepl11i paCnOllaraeTCli B Cpe)lI!eM ua 61, 7±6,1 MM HIDKe Hap}')KHOO nOBepXHOCTIi OCHOBaHlIJI 

'lepena H ollpe)leJlJleTCli Ha ypOBHC II If III lllei!:Hf>lX II03BOBXOB . .D,mrna .n.eq)OPMHPOllaHHOro 

cocY.lIu B TIOM c1lY'Iae COCTll.BJlJleT B Cpe)llJeM 80,5±5,8 MM. TIplf MllKCHMaJlLHOM IIoRopoTe 

rOJlOBh! Ha CTOPOHy, r .llC Ha6JIIO.lIaeTCli S-06Pll3Hal! H3BHTOCTh apTepRH, rrOcne.llH.JUl 

YKOpa'll1BaeTCli Ha 2,8±0,9 MM co c6nIDKCHHCM H3rn60B H npol1cx o;nn Y.lI;JIHHeHHe 

rrpoTl1BonOnOlKJIOro cocy.l(a B CPCllHCM Im3,5±O,7 MM. 

3. fIpM nemeo6pa3HOH H3BlITOCTH BHYTPeHl~eM COHHOH aJYfepHH 6H$ypKaUl1.fi o6mel1 CORHort 

apTepHH pacnoJlaraercli B Cpe.n.HCM Ha 58,5±4,5MM l!HIKe Hap)"KHoti nOBepxlIOCTIi OCHOBaHHJI 

'fcpena If Onpc.ueJlllCTCS Ha YPOBTIC II lllcliHO£'O nG3BOHKa. )Jjuma ).lelj>opMHpOSaHllOro cocY.L1a 

B 'lTOM crry'lae COCl'aBJUICT B cpellHeM 79,3±6,4 MM . fipH MaKCHMam.HOM JlOBopoTe £'OHOShl B 

CTOPOHY neTJlco6pa:3Hoii H3BHTOCTJ.1 rIpoHCXOJl.}lT YKOPO'l.etlHc apTepHH B CPClll!CM lla 2,4±0,9 

MM. Ha npOTHBononolKHol! CTopOHe BH)"llleHHlU! COIUtal! aprepHll. Y.lVIHIDIeTCll B cpe/meM Ha 

3,O±O,9 MM. 

4. C03.@HHast MO)lenb no3BoJlJleT OlleHMTb H3MeHeHWI I'lUtP0.l(J.lU8MRICH B pa3HhlX yqacTKaX 

naT0J10l'l1'1eCIGI IflBHTOrO cocy.n:a. Ehlno YC1'3.HOBJICHO, 'ITO rIpH rraTOnOrH'lecKoit iflBHTOCTM 

BHYTpeHHeil CoHHOH apTepHH non YrJlOM 90' rlUlPo.!lIffiBMIf'ICCKOe COTTpOTHBJIeHHC 

cooTBerC'tB)'CT aTCpocKIlcpoTWieCKoM)' CTCH03Y 48,4% no JI,J1aMeTpY Wf1!IH 73,4% no 

nnOman.H cYlKeHHoro npOClleTa. ITPf1 S-06Pa3l1oH H.3BHTOCTI1 :lUi noK8.3aTe.JU1 COCTlIBIUIlOT 

18 19 

mailto:C03.@HHast
http:6H$ypKaUl1.fi
http:BhlBO)J.bl


55% 11 79% coOTBeTcraeHHO, a B clIY'Iac [lCTIlc06p83HOJ:i .ne4)OpMaWllf - 60,4% If 84,3%. DPH 

ncpcnf6e Tpy6KH [10 MMOMY pa.n.lf)'cy BI13Ya.JTH:JHpyerCJI TYP6ynCfITElOCTb, "ITO 

CBH,UCTeIlbCTBy<-'T 0 3Ha'IltTeJlhFIOM ntJIPOJJ;l'lHaMlf"lCCKOM conpOTHBnCHHH BC,1C.lll:llU1e 

XBOTH"IIlbIX Te'lCm!l:t "3-3a p 83HOCTH CI<OPOCni nOTOKOB no BH)'TpeHffiIM '" uapYlklILIM 

CTCHKaM Tpy6K11. 

5. C rr03R1(1GI HOpMaJJ.\13au;HH Mop$ononrn cOcy;Ll.a H era r Hll,po)UIH8.'IUIKH CTeIlTIlpOBllHHe 

BHYTPeHHeJ:i COHHOl{ apTepHH HlUl60Jlee lleJJcco06pa:lHo np " YCTaHOBKC .lI.HCHUlhHOro KOlllla 

CTeHTa Ha 3 CM BMWC ypOBWI nepem 6a B cn:yqae IflBHTOCTH 1l0,ll yrIloM 90' . ITPH S- H 

neTlJC06p83HoJ:i H3BHTOCTH CTCHT .llOJDKeH OhlTh ycraHOWlCll MBICCHMaJlhHO 6JIH3ICO KO BXO.ny B 

OCHosamte 'lcpcna. ITpu :nOM B 60.'Thlllclt creneRJI KOppcrnpYIOTclI r HAp Olllffilh\lli'lCCKHC It. 

Mop$onOrH'ICCKIIC H3MCHCHIDI . 

6. nocllc CTCHTHpOBaHHJI BnyrpcllHCH cOH1mA aprepHH npl1 ee naTOlJOrWrCCKoA R3BIn'OCTH 

nOll yrJIOM 90' npOHCXO,LUIT BI.IllpJIMneHJ1e lle$ opMHpOBaflflOrO cocyua H Ha6JDD)laeTOl 

YJI)"IIlJeEntC flm jX)llffi'JaMHKH B Bane YMeHhmemUI P83IIOCTH. ).(!UlJICIIH5I MCJK,ll)' 

npOKCHMaJthlI.hlM H .lI.HCTam.lJ'hIM Y'laCTKaMH C 15,5±1,1 MM PT. CT. ,lI0 O,9±O,2 MM pT. 1:1'. H 

YBeJIH'1elUUI 06'bCMHOil: CKOPOCTH TOKa )Kff)1.KOCTH C 21 8±10,9 MJI!MUH ,llO 28 1±1O,6 M.niMHH. 

J1PH S-06Pa3HoR H3BHTOCfH 3TH rrOKa3aTeJIH H3MCII.lIIOTCll C 17,9±l , l MM pr.CT. ,llO 0,86±0,2 

MM pT. CT. H C 184± 12 MTIlMHH .no 285±1O M.niMHH COOTBeTCTBeHHO. K oppeJ<IlIDI 

ner!Ieo6p83HoH .nC$OpMauHH H3MeRlleT nOKa3aTClUf C 23,8±1,1 MM pr. CT. llO 1,02±O, 12 MM pr. 

CT. 11 C 134,7±8,3 MJtIMHH)],O 270±8,2 MnI~UI}l. 

UPA.KT1I'{ECKRE PEKOMEH,LtAD,BH: 

1. 3KCnep liMeHTaJlLHllJI. MOllem. COCYIlHCTOH CHCTeMhl MOjf(eT 6hrfb HCnOJlT>30lHUla ;mil 

H3)"teHruI l'HJqIO.l.lHlI8M.lf'lecKHX n OK83aTeJJeii (pa3nOCTb ,llaanCHMJI MeJi<Jl)' lIpOKCHMam.HbIM fI 

IlHCTli!lLHhIM KOHUllMH cocy.ua H 0 61;0,'\1 J:llfp K)'JIHpYK>mell :lKJil;l{KOCTH B MlflI .) Ha pa3HhlX 

)"IBCTKBX M8.rncrpam.II>IX ap1'epHA. 

2. CI'CHTIlPOBaRHC naTO!lOrW1CCKoll Il3Bll'I'OCTH BUyrpeHHC." COHHOR apTepHH ~O)!(eT 6r.rTh 

HCTI0lIL30B3HO KaJ< MeTO,ll, aJlbTCpnBTHBHI.IH OTKphlThlM XHpy prn'lecKHM clloco6BM XOppCKI.{HH 

Pa3H.hJX $opM J.!3BIITOCTCi1. 

3. ,nHCTaJlhHhIH KOHeu CTe.r-rra cnc,lIyer YI:I'llHaBJCMBaTb Ha 3 C~l BhUllC YPOBWI n epcrl16a !lpK 

H3BH:tocrn BH)'Tpemtcii COlmOM avrcpHH non yrnoM 90°, a B cnyqaJIX S- H llCTne06pa:mofi 

R3BHTOCTI1 - MaKCHMaJlhHO GJl113KO KO BX0.lO' B OCtlOBllHHe 'Iepena. 

crm:COKPAl>OT, 
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