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(57) Abstract

The present invention relates to the field of medicine, more precisely to the field of micro-surgery, and may be used to expand narrowed
sections of tubular organs or vessels. This invention may also be used for attaching edges on openings in tissues as well as for attaching
prostheses such as obstruction, valve or filtration prostheses on wall defects and on the anastomoses of hollow or tubular organs. This
invention may be used to increase the scope of applications and the functional capacities of this micro-surgery fixation device as well as to
enhance reliability and safety when installing the same. In one embodiment, the micro-surgery device comprises two or more springs, each
spring being in the shape of a truncated cone or flat ring made of a zigzag-shaped rod defining a closed loop. The mobile springs are connected
with each other at the zigzag summits located on the circumference. The springs may be biased under the action of an external load and recover
their initial position. In another embodiment, the micro-surgery device comprises a single spring which is in the shape of a truncated cone or
flat ring made of a zigzag-shaped rod forming a closed loop. The zigzag summits are located on the circumference and connected to mobile
fixations which are each in the form of a resilient rod fitted with a hook. The manipulation push-bar includes rods with guides connected to a
catheter tube via a coupling. The rods are mounted inside the catheter tube and the coupling are capable of longitudinal displacement within

the latter and along the guides.




(67 Pechepar  YI300peTEHHE OTHOCHTCH K MENMIMHE, 2 HMEHHO K MHUKPOXHUDYPIHH, U MOXET
MCTIOIb30BATECA KaK JUIA PAaCLIMPEHMs CYXEHBIX YHaCTKOB TPy6YaThIX OpraHoB W
COCYNOB, TaK M 1N 3aKPEIUICHHS KpaeB OTBEPCTHif B TKaHSX WIM IUIA KpeIUIeHus
NPOTE30B, HANPHMED, NPH YCTAHOBKE OOTYPHPYIOIMX, KIANaHHBIX, GUABTPYIOIMX
MMPOTE30B Ha edeKTaX CTEHOK, @ TAKKE COYCTAX IOMBIX HIIH Tpy64YaThIX OpraHos.

H3o6perenne no3ponseT pacuimputh 061acTs NpUMEHEHHUS H QYHKLHOHAIbHbIE
BOMOXHOCTH MHKDPOXHPYPIMHECKOTO KPEMeXHOrO YCTPOMCTBA, a TaKkKe MOBBICHTE
HaleXHOCTb H 6€30MACHOCTD YCTAHOBKH KPEMEXHOIo YCTpPOMCTBA.

Mukpoxupypruieckoe ycTpoicTBo B OQHOM BapHaHTE BBINIOIHEHO B BHIE 10
KpaiHel Mepe ABYX NpPYXHUH, Kaxnas U3 KOTOPbIX CHOPMHPOBAHA B BHIE YCEYEHHOTO
KOHyCa HIH TUIOCKOTO KOJBUR M3 3MI3aroo0pa3sHOTO CTEPXKHI, obpa3syroniero
3aMKHYTBI KOHTYp. IIpyXHHBI NOOBMXHO CoemMHEHDI MeXAy coOOH BeplIMHAMu
3UI'3aroB, DAacCroJIOXEHHBIMU Ha ONHOM OKPYXHOCTH, ¢ obecreyeHueM obpatumoro
CXaTHs MPYXKUH MOJ BO3AEHCTBUEM BHEIUHEN HATPY3KH.

B npyrom BapuaHTe Mukpoxupypruueckoe KPENEXHOE YyCTPOUCTBO BBINOIHEHO B
BHIE OOHOM NPYXHUHBI, CHOPMUPOBAHHON B BHJE YCEYEHHOTO KOHYCa WM MJIOCKOTO
KOJbUa U3 3Ur3aroobpasHoro CTepxkHs, obpasyowero 3aMKHYTBIH KOHTYp. BepiuuHbl
SUI3aroB, paclONIOXEHHbIX Ha ONHOW OKPYXHOCTH, CHAOKEHb! COEQUHEHHBIMH C HUMHU
TIONBHXHO (DUKCATOPAMH, KaXKAbIA M3 KOTODBIX BBIMONHEH B BUIIE YIIPYTOro CTEPXKHS,
CHabXEHHOTO KPIOYKOM.

MaHUIIYISUKOHHBIH TOJNKATENL BBIMONHEH B BHAE THC C HalnpaBsIOUIUMH,
COCAMHCHHBIMU MOCPENCTBOM MYQTBI C KaTeTepOM-NPOBOAHHKOM. TSATH pa3sMeLIeHBI
BHYTPH MYQTHI M KaTeTepa-IpOBOJHUKA C BO3MOXKHOCTBIO [IPOJOJIBHOIO NepeMeIleHHs

BHYTPH HHX H OTHOCHUTENBHO HanpasJIsoHIuX.

HCKJIWOYHTEJBHO JJIf LEJAE! HHOOPMAIIHH

Konrt, ucnomayemsle aas oboanayexms crpas-wieoB PCT ua TuTymHux miacrax Gpomiop, B KOTOpPAIX
OyGImMKYOTCA MeXAYMApoHLe SasBKM B cooTBercTBHMM ¢ PCT.
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Miukpoxupypruyeckoe KpernexHoe YCTPOHCTBO
(BapuaHTbl) ¥ MaHMNYJIAUHOHHBINA TOJIKaATEb IS

€ro yCTaHoBKH

O6aacTb TEXHHUKH

U300peTeHHe OTHOCHTCA K MENMIHHE, @ HIMEHHO K MUKPOXUPYPIUH. H MOXET
MCIIO/Bb30BaTbCA KaK A paACIIMpeHHs CYXEHbIX YYacTKOB TpybOdaThIX OpraHoB U
COCYIOB, TaK M [/ 3aKpeniueHUs KpaeB OTBEPCTHH B TKAHAX WIM Ul KperyeHHs
MPOTE30B. HANPUMEP, NPH YCTaHOBKE OOTYPUPYIOUIMX, KIaNaHHbIX, (QMIBTPYIOLINX

ApOTE30B HA IlC(bCKTaX CTEHOK, a TaKXE€ COYCThAX HOJIBIX HITH Tp}’6anbIX OpraHoB.

IIpenmecTBYIONIHIA YPOBEHL TEXHHKH

M3BecTeH MHKpPOXHPYPTMUYECKHIl KPENeXHBIH 3JIeMEHT CaMOQUKCHpYIOUIErocs
cocyaucToro npotesa (ABropckoe ceugerensctBo CCCP Ne 1217402, k. A61F2/06,
1986r.), npeacrasnsollee coOoH IUIOCKYIO TPYXHMHY,  BBINOJIHEHHYIO B BUAC
3Ur3aroo6passo M30THYTOH MpOBONOKH. JlaHHOE YCTPOMCTBO He YIOOHO B
3KCIUTYaTaluy, T.K. IPYXHHa He 06pa3yeT 3aMKHYTbIH KOHTYP.

HenocTaTkoM HM3BECTHOIO KPEMNEXHOro 3JIEMEHTa SBISETCS OrpaHHYEHHOCTD
chepbl ero MPUMEHEHHS TOJIbKO A1 GUKCALUU COCYANCTOrO MpoTesa.

U3BeCTHO MUKPOXHPYPrHYecKoe KpernexHoe ycTpoitcTso (nateHT US No4380568,
K1, A61M1/34, 1986 r.). MHUKpOXHPYpPru4yecKoe KpernexHoe YCTPOUCTBO MPeacTaBiseT
co6Oil MpYXHHY, BHIIONHEHHYI0O B BHJE 3MI3aroofpasHo M30THYTOH IMPOBOJIOKH,
o6pasyroleil 3aMKHYTBIIl KOHTYP, TPUYEM NPYXUHA CHOpMHpOBaHa B BUAC LHIHHADA.

HenocTaTKOM HW3BECTHOIO  YCTPOMWCTBa ABNAETCS TO, 4YTO OHO HMeEET
OrpaHMueHHY0 006NacTb MCMONb30BaHHS U MOXET HCIOJB30BATECA TOJIBKO B MOJIOM
TpybuaToM opraHe.

M3BecTHO NpUCTIOCOGIIEHHE I YCTAHOBKH CaMO(PHKCHPYIOLIETOCS COCYIMCTOrO

npotesa (Asropckoe cpugerensctBo CCCP Ne 1318235, i A61M29/00. 1986r.),
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(8]

colepikallieec THOKHi Tpy6UuaThI HANIPaBUTENb U TOAKATENb, MO3BONAIOUINE B CKATOM
COCTOSIHMH QOCTABNIATb M YCTAHOBJIMBATh IPOTE3 B NPOCBET COCYAA.

HenocraTkoM M3BECTHOTO YCTAHOBOYHOIO CPENCTBA SBJISETCHS TO, YTO OHO He
TTO3BOJIAET H3MEHHTh MO3HLHIO NPOTE3a IIOCHE €ro BBHICBOOOKIEHHA U3 TPyGUATOro
HanpaBHTENs.

M3BecTHO MAaHMNYIALMOHHOE YCTPOMCTBO IS YCTAHOBKHU HMHTPaBEHO3HOT0
$uabTpa (matent RU Ne 2000814, x1.A 61 M 1/34, 1992r.), conepxauee TOJIKATENb,
BBIIIOTIHEHHDI B BHJE CTHJIETA C 3aKpElUIEHHBIMM Ha HeM TAraMH, BBIMIOJIHEHHBIMH B
BU/IE YNPYTHX CTEPXHEH C 3aKpEIUICHHBIMH Ha KOHLIaX BTYJIKaMH, NpeAHa3HAYeHHbIMU
IS CTBIKOBKH C UMILTAHTHPYEMBIM YCTPOUCTBOM.

HenocTaTkoM H3BECTHOIO MaHHIYJIATOpPA SBJIAETCH TO, UTO €O KOHCTPYKLHUS He
IPEAYCMaTpUBAET BO3MOXHOCTb H3BJIEYeHHs 0ObeKTa ycTaHOBKH. Kpome Toro, mpu
€r0  UCHOJB30BAHHM HMEETCSl ONAacHOCTb MPEXICBPEMEHHOIO Pa3bEIUHEHUsS ¢

(PUKCHPYIOIMMHU 37IEMEHTAMH MMIUIaHTUPYEMOTO YCTPOICTBA.

PackpbiTHe H300peTenus

Texnnuecko  3amavedl, pewraemoil [JaHHBIM  H306pETEHHEM B  YacTH
MHKPOXMPYPIHYECKOTO KPENEXHOTO YCTPOMCTBA, ABIAETCA pACIIMpEHHE  0ONacTH
NPUMEHEHUS W QYHKUHOHATBHBIX BO3MOXHOCTEH MHKPOXMPYPIHUYECKOTO KPEerexHOro
YCTPOHCTBa, a MMEHHO, OOeclieYeHne BOMOXHOCTH YKDEIUIEHHS KPaeB OTBEPCTHI B
TKaHAX H (uxcauuu oOTypUpYIOLIMX, KIANaHHbIX, (QUIBTPYIOMMX IIPOTC30B Ha
AedeKTax CTEHOK MM COYCTBSX MOMBIX UM TPY64ATBIX OPTaHOB.

Texunuecko# 3amaveil, pemaemoll NaHHBIM H300OpETEHHEM B  yacTu
YCTAaHOBOYHOI'0O MAHHMMNYNALMOHHOTO TOJIKATENSA, SBISETCS TOBBILICHHE HAMEKHOCTH U
©€30MacHOCTH YCTAaHOBKH KPEMNEXHOIo YCTPOMHCTBA MyTeM OGeciieYeHus BO3MOXKHOCTH
YCTAHOBHTb, 4 TaKXe CHATb, IEPEMECTHTb, YNANUTh KPEMEXHOe YCTPOHCTBO, He
BBI3BIBASA €T0 MOJIOMKH U NMTOBPEXIACHUS TKAHEH.

TlocraBnenHas 3afava B 4aCTH MHKPOXHPYPIHYECKOTO KPEMNEXHOTO YCTPOHCTBA
PEeLIAETCA TEM, YTO YCTPOWCTBO, BKIIOYAIOLIEE MNPYKHHY, BBINOMHEHHYIO B BHE
YIIPYroro  3uraarooGpasHoro CTepxHs, 00pasyiolero 3aMKHYThIH KOHTYD,

AOIMOJIHUTENBHO CONEPXUT MO KpaiHeH Mepe O/IHY NPYXHMHY BBIMOJHEHHYIO TAKXKe U3
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YIIPYroro 3uUr3arooOpasHOro CTepXKHsA, Kaxnas TNpykdHa cHOpMHUpOBaHa TaKHM
o6pa3oM, UYTO ee pa3HOHAINPaBJE€HHBIE BEPUIMHBI PAcCIONIOXEHbl NO IEPUMETPAM
OCHOBAHHIl YCEUYEHHOTro KOHYCa WM KOHUEHTPHYECKMM OKPYXHOCTAM, 0Opa3yollnM
TIJIOCKOE KOJIBbLO, IIPH 3TOM BEPLIMHBI 3UI3aroB KaXAOH NPYXUHBI, PACMOIOXEHHBIC B
OHOM OCHOBAHHMHM yCeUeHHOT'0 KOHyca MJIH MO OJHOH OKPYXHOCTH KOJbla, 1 BEPIIHHEI
3Ur3aroB MOCHeAyloled MPYXHHBI, TaKXe pacloyloXeHHble B ONHOM OCHOBAaHUH
yCeYeHHOT0 KOHYCA WIIM IO ONHOM OKPYXXHOCTH KOIblld, COCNUHEHBI MeX1y coboi
HOCpCﬂCTBOM CKPEIUIAIOUINX JIEMEHTOB C OOECIeueHHeM BO3MOXHOCTH 0OpaTHMOro |
CXKATHA NIPYXHMH, @ HECKPEIUIEHHbIE MEXAy COOOM BEPLINHBI 3UI3aroB  BBIMOJIHEHBI TION
UCIIOJTHUTEIbHBIE JJIEMEHTBI YCTAHOBOYHOTO NMPHUCIIOCOOICHHS.

B uyacTHOM ciyuyae BBIONHEHHS MHKPOXHUPYPTHMYECKOe YCTPOHCTBO COLEPXKHT
ABE NPYXMHbI, CGOPMHUPOBAHHBIE B BUAE YCEYCHHBIX KOHYCOB, NIPH 3TOM COCOHUHEHBI
BEpLIMHBI 3UI3ar0oB, PAcroNoXeHHble Ha OOJBIIMX OCHOBAaHMAX YCEYEHHBIX KOHYCOB,
06pa30BaHHbIX KaxIOH H3 MPYXHH.

B apyroM uacTHOM cCiyuae BBITIONHEHHS MHMKPOXMPYPTHYeCKoe YCTPOHCTBO
CONEPXHT MBe TPYXHHBI, CHOPMHPOBAHHbIE B BHUAC YCEYEHHBIX KOHYCOB, MpPH 3TOM
COeAMHEHbl BEPIUINHBI 3UI3aroB, PACTIONIOKEHHBIC HAa MEHDBIIIMX OCHOBAHHAX YCEYCHHBIX
KOHYCOB, 00pa30BaHHbBIX KaXIOH U3 IPYKHH.

[Ipu 3TOM , B HaCTHOCTH, TPYXHHbI CIOXEHB! OpYr C ApYrom 60BLIUMH
OCHOBAaHHUSAMH YCEUEHHBIX KOHYCOB.

B yacTHOCTH, [OHAMETPBI OONBIIMX OCHOBAHMH YCEYEHHBIX KOHYCOB,
00pa30BaHHBIX Ka)XAOH U3 IPYXHH, HE PABHBIL.

B uyacTHBIX CIyd4asX BBIOJNHEHHUS YIJIBI IPH OOMNBIIMX OCHOBAHMAX YCEUEHHBIX
KOHYCOB, OOpA30BaHHBIX KaXIOH M3 IPYXKHH, He oonee 45°, yTo o0OGeCreYUBaAET
JAOIYCTUMOE NaBJIEHUE MPYXKHUH Ha TKaHH.

Kpowme Toro, s pelleHds yKa3aHHO# 3aiauy, C LENbI0 YBEIHYEHHUs KECTKOCTH
TpYXUHBI, Ha KaxIOi BEpLIMHe 3ursara obpasoBaH M0 KpaiiHe Mepe OJHH
MIPY>XHUHHBIH BUTOK.

B yacTHOM cnydae BBIMTOTHEHHS CTEPXEHb, H3 KOTOPOro BBIMNONHEHA NPYXHHA,
M3rOTOBJIEH U3 [POBONOKH, UMEIOLIEH pa3THyHble HAa PasHBIX ydacTKax GopMmy H

nJjiomans MnomnepeyHoro CeYCHusl.
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B yacTHOM ciyyae BBIMONHEHMS KaXIbli CKPEIUIAIOLIMIl J7EMEHT BBIIONHEH B
BUJE CTATMBAIOWIEIO KOJbLA, pasMep KOTOPOIo BBIOpaH M3 YCIOBHS BO3MOXHOCTH
Pa3sMeLIEHHS YCTPOHCTBA B YCTAHOBOYHOM TPUCIIOCOOIICHHH.

B uacTHOCTH, cTAruMBaiowlee KOJBLO BBINOJHEHO B BHMAE MO KpaiiHeli Mepe
OIHOTO MPYXUHHOTO BHTKA.

Kpome Toro, nns peiieHMs ykasaHHOM 3ajaud, ¢ LedblO obecHeYeHus
BO3MOXHOCTH yCT2HOBKM 3allIaThl Ha TKaHW, UMEIOLIHE GONbIIYI0 TOMIUMHY, JHGO
00eCreueH!ss BOSMOXHOCTH YKPETUICHHS! KPAeB TaKo# TKaHH, KaXbIii CKPEMISIOLIMNH
3/ICMCHT BBINOJIHCH B BHMAE YNPYroro CTEPXHsS C KOJbUAMM WK OTBEPCTHAMH Ha
KOHLaxX, NMPHYEM pasMepbl KOJNEll BbIOPaHbl M3 YCIOBHA BO3MOXHOCTH pa3MeLICHHUS
YCTPOMCTBAa B yCTRHOBOYHOM IPHCIIOCOONIEHHH.

B uacTHOCTH, KaXIblil CKPENISIOMMI TIEMEHT BHITOHEH U3 MPOBOJIOKU. B BUIE
TIPY>XHHBI PaCTSKEHUS C KONBbLAMM Ha KOHUAX, IPHYEM pa3Mepbl KoJell BbIGPaHBI U3
YCJIOBHS BO3MOXHOCTH Pa3sMEILECHHUS YCTPOHCTBA B YCTAHOBOYHOM IPHCIIOCOBIEHUH.

Tlocrasnennas 3allavya pelIacTcs TaKkKe TeM, YTOo B MHKPOXHPYDPIrHYECKOM
KpEMEXHOM YCTPOHCTBE, BKIIOYAIOIIEM IIPYXWHY, BBIIOIHEHHYIO B BHIE yIIpyroro
3UI3aroo0pasHOro  CTEpKHA, oOpasylolero 3aMKHYTBIH KOHTYp, NpYyXHHa
copMupoBaHa TakuM 06pPa3oM, YTO ee pasHOHATPABIIEHHbIEC BEPIIMHbI PacCIOI0XKEHbI
10 NMEPHMETPaM OCHOBAHHH YCEYEHHOTO KOHYCa HJIH KOHLEHTPUYECKMM OKPYXHOCTSM,
00pasyIoIWKM MIIOCKOE KOJIbLIO, BCE BEPIUMHBI 3UT3ar0B, PACIIONOXEHHDbIE HA OTHOM 3
OCHOBAaHMH YCEUYEHHOTI'O KOHYC4 WJIM Ha ONHOW M3 OKPYXHOCTEHl IUIOCKOTO KONbLIA.
CHaOXeHbl PUKCATOPAMH, KAXIBIH 13 KOTOPBIX BBUIONHEH B BHIE YIPYLOro CTEDXXHS H
CHabXeH 110 KpalHel Mepe OJHHM KPIOYKOM, NIPH 3TOM KaXIblii (pHUKCATOP MMOABHKHO
COCIMHCH MOCPEACTBOM CKPEIUIAIOLINX 3IEMEHTOB C OMHOW WM JByMS BepLIMHAMH
3UI3aroB ¢ oOecreyeHHeM BO3MOXHOCTH OOPATHMOIO CKaTHS IIPYXHHbBI, BCe
(uKcaTOpbl PACTONOKEHBI MO ONHY CTOPOHY OT MNPYXHHBI, a CBOGOMHBIE KOHLbI
CTEpKHEH (UKCATOPOB BBIUIOJIHEHDI TOJ MCNOJHUTENbLHBIE 3IEMEHTH YCTAHOBOYHOTO
[IPUCIIOCOONEHHUS.

Kpome Toro, yron mnpu GonblieM OCHOBAHMM  YCEYEHHOTO KOHYyca,
00pa3oBaHHOTO NMpYXHUHOH, He Gosee 45°, uTo oGecreyHBaeT JIONYCTUMOE NaBlicHHe
IPYXHH Ha TKaHH.

KpoMe Toro, kpiouku Bcex (HKCaTOPOB OpPHEHTHPOBAHBI B CTOPOHY OT OCH

TIPYXHHBL.
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Kpome Toro, [Uis pelueHUs yKa3aHHOH 3a[a4H, C LE/IbIO YBEHYEHUS KECTKOCTH
MpYXHHBI, Ha KaXIOW BepIIMHE 3WUrsara oOpa3oBaH TNO KpadHeH Mepe OAHH
NpPY>XUHHbIH BUTOK.

B yacTHOM ciy4ae BBIIOJIHEHUS CTEPXXEHb, U3 KOTOPOIO BBIIIOJIHEHA IIPYXHHA,
M3rOTOBJIEH M3 IPOBOJIOKH, MMEIOINEH pasiidYHble Ha pa3HbIX ydacTKax ¢opMmy H
IUIOIIaAb [IONEPEYHOTO CEYEHHS, M CHAOXEH KpIOYKaMM, WIH HacedykaMu., HIH
NpYXUHHBIMH BUTKAMH.

KpoMe Toro, Ha KOHIIE KaXJI0Tro (UKCaTopa, IPOTHBONONIOKHOM CBOGOIHOMY,
BBINOJTHEHO OTBEPCTHE WIIH KOJBLO [UIS TMOIBMXHOIO COENMHEHHS CO CKpErIAIOUINM
3JIEMEHTOM.

B uyacTHOM Clyyae BBIMOJHEHUS  KaXIbIH CKPEIUIAIOIIHMA  3JIEMEHT,
COeAMHAIOINN (UKCATOPp C OOHOH BEpLIMHOW 3WI3ara MpYyXWHbI BHINIOJIHEH B BHIC
3aMKHYTOTO KOJIbLIA MM KONBLA C IO MEHbIUEH MEpe OJHHM IPYXHHHBIM BHUTKOM,
MpHyeM pa3Mepbl KOJell BBIOPaHbI M3 YCIOBUS BO3MOXHOCTH pasMELIEHUsI yCTPOHCTBA
B YCTAHOBOYHOM NPHCIIOCOOJIEHHUH.

B 1pyroM 4YacTHOM cjydac BBITIOJHEHHS KaXAblH CKPEIULIIOLINH 31EMEHT
BBINIOJIHEH H3 YIIPYTOTO CTEPXKHSA B BHe CHMMCTPHYHO U30THYTOH CKOGBI CO CIUHKOM H
OBYMsI HOXKaMHM C KONblIaMH Ha KOHLAX, [IPY 3TOM HOXKH COGOUHEHBI C IBYMS
PACIIOJIOKEHHBIMY PSOM BEPLIMHAMM 3UI3aroB, a CIIMHKA COEAMHEHA C dbuxcaTopom.

B 4aCTHOCTHM, CIIHHKAa CKOOBl BBIOJIHEHA C, IO MeEHbIIEH Mepe, OIHHM
PY>XUHHBIM BUTKOM.

KpoMe Toro, ajs peleHus yKasaHHOH 3aauH, B KaXa0M QHKCaTOpe CBOOOIHBIH
KOHeEll CTEpXHs, BbIIOJNHEHHBIH MO HCIOJIHUTENbHbIE JJIEMEHTbl YCTAHOBOYHOIO
MPUCNIOCOD/IeHNst, CHA0XKEH OTBEPCTHEM WIIH KOJIbLIOM, HIIK BBICTYTOM, HIIH TIPOIIHIIOM.

B uyacTHOM cJiyyae BBINOJHEHHS KPIOYOK (HKcaTopa BBINOJIHEH Ha BTYIIKE,
HETOABHXXHO YCTAHOBIIEHHOM Ha CTEPKHE.

B 1pyroM 4acTHOM Cllydae KpIOYOK (hUKcaTOpa BBIMOJHEH Ha BTYIKE,
YCTaHOBIIEHHON C BO3MOXHOCTBIO NIEPEMELIEHHS IO CTEPXKHIO QHUKCAaTOpa OT HCXOOHOTO
TIOJI0KEHUS 10 MOJIOXKEHHA PUKCALIUH.

Kpome Toro, Ams NMOBBILIEHHs HANEXKHOCTH (PUKCALMKM Ha TKAHAX, HA KaXIOM
CKPETUIAIONIEM d/IEMEHTE BBIMOJHEH 10 MEHBLIEH MEpe ONHH [ONOIHUTEIbHBIH KPIOUOK.

[TocTaBieHHas 3aJaya B YacTH MaHUMYISHUOHHOTO TOJIKATENlsl PEUIAeTCs TEM,

YTO TOJIKATEIb, co,uepmamuffl TATH, Kaxaaa U3 KOTOPhIX BBINOJHEHA C BO3MOXHOCTBIO
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CTBIKOBKH C 3JIEMEHTAMH MUKPOXHPYPTrHYECKOI'0 YCTPOMCTBA, NOTIONHHTEIBHO CHa6XeH
HAIpaBIAIOLMMHU B KOJIMYECTBE, PABHOM KOJIMYECTBY TAT, M KATETEPOM-TIPOBOIHHKOM,
COCAMHEHHBIM MOCPEACTBOM MY(TBI C HANpPaBIIOLIMMH, 3aKpPEIUICHHBIMH Ha Heid,
Kaxpas —TAra yCTaHOBJEHA C  BO3MOXHOCTBIO IIPOJONIBHOIO  IlepeMeLIeHHs
OTHOCHTEJIPHO COOTBETCTBYIOIUCH €H HanpaBisiomeH, BHYTPH MyDTBI i BHYTPH
KaTeTepa-pOBOAHMKA, NPUYEM JUIMHA KaXIOW TATH NPEBBILACT CYMMApPHVIO IIIMHY
COOTBETCTBYIOWIEH el Hampasisloumed, My¢pThl M KaTeTepa-NPOBOMHHMKA, MpH 3TOM
AWCTANIBHBIH ~ KOHELl KaX[IOH HaNpaBiusioolell  BHIMONHEH ¢  BO3MOKHOCTBIO
B3aMMOJCHCTBHSA C JJIEMEHTOM MHKPOXHDPYPTHYECKOTO YCTpPOMHCTBA, CTHIKOBAHHBIM C
COOTBETCTBYIOLIEH TArOH, a Ha KaTeTepe-NIPOBOJHMKE YCTAHOBIEHO 3aXUMHOE
YCTPOHCTBO, BbINOJNHEHHOE C BO3MOXHOCThIO (DHKCALIUH MTOJIOKEHNS THT.

B yacTHOM ciyyae BBINOJIHEHHS KaXIas TATA BBITOJHEHA W3 THOKOIO TpOCHKa
WJIH CTPYHBI, CQOPMHPOBAHHOTO B BUJE METIIH.

B OpyroM 4acTHOM clyyae BBIIOJIHEHHS TATH BBINOJHEHBI B BHIC VIDYTHX
CTEPXKHEH C TOPUEBBIMH KPIOYKAMU HIM BBICTYNAMH, WIM NPOMWIAMM Ha KOHLAX,
KOTOpbI€ OTKIIOHEHBI NIOM YIIIOM He GoJiee 90° OTHOCHTENBHO OCH MaHMNYISLUHOHHOIO
TOJIKaTeNs.

B yacTHOM ciy4ae BBINOJIHEHHS HANpPAaBISIOLIME BBIIOJHEHb B BHIC YIPYTHX
rHOKUX Tpy6oUeK, BHYTPU KOTOPBIX pa3MeUICHBI TATH.

B npyrom 4acTHOM ciyyae BBINONHEHMS HaNpaBIAIOLIME BHITOIHEHL! B BHIE
TPYOOUeK, BHYTPH KOTOPbIX Pa3MEIIEHb! TATH, M 3aKperuleHb Ha MydTe [IOCPEACTBOM
YOPYTUX  CTepXHEH, OTKIOHEHHBIX Ha yron Jo 90° OTHOCHUTEIBHO OCH
MaHUNYIAUHOHHOTO TOJIKATENS.

B w4acTHBIX ClyyasX BBINOJHEHHs HaNpPaBIAIOIUME BBIMOJHEHb OIMHAKOBOIL
JUTUHBI.

B uyacTHOM ciyyae BBINONHEHHS! My(Ta 3aKpelieHa Ha OUCTAIBHOM KOHLIE
KaTeTepa NpOBOAHHUKA.

B npyrom yacTHoM ciyyae BbinonHeHus MyhTa 3aKperuieHa Ha IIPOKCUMANBHOM
KOHLE  KaTe€Tepa-MpOBOJHMKA  IIOCPEACTBOM  IIAPHUPHOTO  COEAMHEHHS, a
HAIIpaBJIAOMINEC pPACIIOJIOXKEHbBI BHYTpH KaTeTepa-npoOBOOHUKA ¥ BBIXOIAT 3a €ro
JHUCTAIbHBIA KOHEL.

Kpome Toro, ¢ uenbto ycrpaHeHns nepopMamMM KprOYKOB (UKCaTOpOB H

TNTOBPEXIACHHUSA TKaHe! npH YCTaHOBKC  KPETICXKHOI'0 HpHCHOCOGHEHI/Iﬂ, OH
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IOMOJIHUTENIBHO COACPXHUT CTPAaxOBOYHYIO pr61<y, COOCHO YCTAQHOBJICHHYIO Ha

KaTeTepe-rIpoBOJHHKE.

Kga’moe onucaHme qem‘emeﬁ

CyIIHOCTD 300pETEHHA MOACHAETCS YEPTEHAMH.

Ha ¢ur. | n3o0paxeHa TPYXHHA MHKPOXHPYPTHUECKOIO KpENeXHOro
YCTpOICTBa, BUL COOKY.

Ha ¢ur. 2 wuzoOpaxeHa MpPYyXHHA MHUKPOXHPYPIHYECKOIO KPEIMEXHOro
YyCTPOWCTBA, BUII CBEPXY.

Ha ¢ur. 3 u 4 u3obpaxeHo B pa3pe3e PacroyoOKEHHOE Ha TKAHAX KPENeKHOE
YCTPOICTBO, coflepxalliee [BE NPYXHUHbI, COSAUHEHHbIE PAa3NH4YHBIMU CKPEILTAIOMHMA
3JIEMEHTAMHU.

Ha ¢ur. 5 1 6 u300paxeHO B pa3pe3c PacrolioXEeHHOE Ha TKAHAX KperexHoe
YCTpPOICTBO, colepxkalllee OfHY NPYXHHY H (PUKCATOPbl, COCNMHEHHBIE C NPY>XUHOH
[IOCPEACTBOM Pa3IMYHbIX CKPEIUIAIOIIMX 3JIEMEHTOB.

Ha ¢ur. 7 u306paxeHo KpeMnexkHOe YCTPOHCTBO, CollepXalllee TPU NIPYKHUHBI.

Ha ¢ur. 8 u 9 u3o0paxeHbl KpeNEXHble YCTPOHCTBA, COCTBIKOBAHHBIE C
MaHMITYIALUMOHHBIM TOJIKATeeM TIPH Pa3IM4HbIX BaPHaHTaX BBIMOIHEHHUS KPENEKHOTO
YCTpO#CTBA U MAHHUNYJIAUMOHHOTO TOJIKATEJIs.

Ha ¢ur. 10 uzobpakeHo yCTaHOBOYHOE MPUCIIOCODNIEHHE ¢ COCTBIKOBAHHBIM €
MaHHUMYISLUHOHHBIM  TOJKAaTeNeM KPeNeXHbIM YCTPOHCTBOM, pa3MELUEHHBIM B
HATHMHIPHHYECKOH THIIb3E.

Ha ¢ur. 11 - 14 mnoxasaHel 3Tanbl YCTAHOBKH MHKPOXHDPYPIHYECKOTo

KPEIEXHOTO }’CTpOfICTBa Ha TKaHM C UCIIOJIb30BAaHUEM MAHHUITYIAIHOHHOI'O TOJIKATEIIA.

BapuaHThbi ocyiiecTBIeHHS U300peTEHUS

MHKpOXHpyprudeckoe KpENexHoe YCTPOMCTBO COAEPXKUT ONHY MM HECKOJIBKO
npyxuH | (B pa3fAMYHBIX BapHaHTaxX YCTPOWCTBA), BBIMOJHEHHBIE W3 YNPYroro
3Ur3aroo6pasHoOro CTePXKHsA, ¢HOPMUPOBAHHOIO B 3aMKHYTBIH KOHTYp MOCPEACTBOM

coelHeHNsi CBOGOMHBIX KOHLOB YIPYroro cTepkHs Mexay coboil. Ha ynpyrom
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CTEPXHE MPYXUHBI MOTYT OBITH BBINOJHEHB! KPIOYKHM, CKOOBI, HACEUKH, NPYKHHHBIE
BHTKH [UIS1 KPETUICHUSA NIPY)XHHBI HA TKAHH U JUIS KPEeIUIEHHs TpOTe3a Ha MIPY)KHHE.

Kaxnas npyxuHa chopMHpoBaHa TakuM 06pazoM, 4TO pa3HoHanpaBJicHHbIE
BEPIUMHBI 3UT3aroB YNPYroro CTEPXHs BIUCAHBI B OKPYXXHOCTH Da3HbIX OHAMETPOB,
LCHTPBl KOTOPBIX pacCIOJIOKEHbl Ha OIHOM OCH, MepneHOMKYISpHOW ILIOCKOCTH
Kax[oi okpykHocTH. IIpu 3TOM yKkasaHHBIE OKPYXKHOCTH MOTYT paclosiaraThcsi Kak B
OIHOH, TaKk M B DasHbIX IUIOCKOCTAX. B kavecTse npumepa Ha dur.l nzodpaxena
NpYXXHHA, cHOPMUPOBAHHAs B BHAE YCEYEHHOTO KOHYycA. [IpyxuHa Moxer ObIThb
BBINOJTHEHA TAKXKe TaKUM 00Pa3OM, YTO YYacTKH CTEDXKHS MEXIY BEPLIMHAMH 3UI3aroB
MMEIOT IyrooOpasHyro ¢opMy, IpHYeM H3THOBI CTEPXHS HaMpaBJIeHbl OT OCH
CUMMETDPHH NPYXXHHBI. B Kax/10# BepiliMHe 3Ur3ara MoryT 6bITh 06pa30BaHbl OJUH HIIH
HECKOJIbKO NPYXHUHHbIX BUTKOB 2.

B onHOM W3 BapHMaHTOB BBLINOJIHEHHS MCIONB3YIOTCS [BE COEIMHEHHbIE MEXITY
coboi npyxuHbI (Gur. 3 u 4).

IIpyxunbl | coenMHeHbl Mexay coGOH CKPENIAIOMMMY 3EMEHTAMH B BHIE
CTATMBAIOIIMX KoJiel 3, KaK 3aMKHYTBIX, TaK M COHEpXKalMX OAMH HIH HECKOJBKO
NPY>XHHHbIX BUTKOB, a TaK X¢€ B BMIE YNPYIrOro CTEpXHs 4 C KOJAbLUAMHM 5 WIH
OTBEPCTHAMH Ha KOHLAX HIH MPYXHHBl PaCTSXKEHHs C KOJbLUAMH Ha KOHIAX.
YCTPOHCTBO CO  CKPETUIAIOMUMH 3EMEHTAMH B BUIE YIIPYTOTO CTEPKHS UM NPY>XUHBI
PacTSKEHUsS UCHONB3YETC NMpPH YCTAHOBKE HAa TKaHAX, MMEKOUIMX 3HAYHTETBLHYIO
TOJILIHHY.

Cxpennsioumine 31€MEHTHl BBINONHEHB! TaKMM 00pa3oM, YTO OGECleYMBAIOT
OecnpenaTCTBEHHOE O00paTUMOE CXKATHE MPYKHH B LMWIHHAPHYECKOM obObeMe
YCTaHOBOYHOTO MPUCIIOCOOJICHHUS.

KpenexHoe ycTpOMCTBO MOXET COCTOATH U3 JIByX MIK 6oJlee NMPYXHH 060 H3
NPEUIOKEHHBIX KOHQHUTYpPaUMH, CIOXKEHHBIX MeXAy co6oil B M06OH U3 BO3MOXHBIX
KxoMbuHauMi. B wacTHOCTH, M306paxeHHble Ha GHT. 3 M 4 NPYXHMHBI MOTYT GBITH
CHOXEHbI OOJNbUIMMHM OCHOBAaHHUAMH KOHYCOB, a CKPEIUIAIOIIHMC JJIEMEHTbl COeNHHSIOT
MeXay co0O# BEPIUHHBI MPYXUH, PACTIONOXEHHblE B MEHBIUEM OCHOBAHHM KOHYCa.
[Tocne coennHeHns OHM MPHOOPETAIOT MIOCKYIO (GOPMY (KONBLO) M OKA3LIBAKOTCA B
CI1abo HarpyKeHHOM COCTOSIHHMH, YTO MOBBIIAET HALEKHOCTD 3aKPEIIEHHs YCTPOMCTBA
Ha TKkaHsX. HajexkHoe 3aKpenneHne ycTpoHCTBa Ha TKaHAX 0BecreYnBaeTcs U B ClIyyae

BBIIIOJIHEHHSA INPYXHWH C OYEHb MalbIM YITIOM INPH OCHOBaHUH YCEUCHHOI'0O KOHYcCa, a
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TaKXe IIpd BBINOJHEHHMM NPYXHH B BHIAE TMIOCKOTO Kojblla, T.K. MpH JH060H
BO3MOXHOM HArpyske, BO3HHKalollleH B IpoLEcCe 3KCITyaTalWH, NPYXKUHB! [UIOTHO
OXBaTbIBAIOT Kpas OTBEPCTHs B TKAHAX, NIPH 3TOM MpPYXHHA pa3’kara N0 pa3sMEpoB
OTBEPCTHS W MOBTOpAET ero (opmy. BribopoM yrioB NMpH OCHOBAHHMAX YCEUEHHBIX
KOHYCOB, 00Pa30BaHHBIX MPYXXHHAMH, MOXHO PEryJIMpOBaTh BO3AEHCTBHE KPEMEKHOTO
ycTpoicTBa Ha TKaHu. JloMycTHMOe BO3NeHCTBHE HAa TKaHH M IIPYXHH C pa3THYHOH
YIIPYTOCThIO, KaK MPaBUIIO, JOCTUTAeTCs BBIOOPOM YIJIa NMPH OCHOBAHMU YCEYEHHOTO
KOHyca He Oonee 45°.

B IOpyrux BapMaHTax BBIMOJHEHHS KPEMEXHOro YCTPOHCTBA MOTYT
HCTIOJNIB30BaThC TpU WM Oosiee NPYKHHBI, NOCIEOOBATENBHO COEAUHEHHBIX MEXIY
coboit. Ha ¢ur. 7 nokasaH BapHaHT COENMHEHHMs Tpex NPYXHH. Takoe BbINOIHEHHE
obecreyrBaeT BO3MOXKHOCTb YCTAHOBKH KPENEeXHOIO YCTPOMCTBA B MOJIOCTH CIOXKHOMN
hopMBbl.

K onHOit U3 NpYXHH OIHMM U3 H3BECTHBIX CITOCOOOB, HANPHUMED, MOIIIHBAHHEM
K NPYXMHHBIM BHTKaM, MOXET ObITb NpHMKpeIIeHa 3amnata 6 Takxke [Be 3araThl
MOTYT TIPUKpPEIUIATBCS K ABYM NpyXuHaM, obecrieunBas 3aKpblBaHHE OTBEpPCTHS Ha
TKaHAX C ABYX CTOPOH (¢ur.11 - 14).

B npyrom BapuaHTe BBITOJHEHHS KPENEXHOro YCTPOHCTBA MCIOJIb3YeTcs ONHA
npyXuHa, cHabxeHHas dukcaropamu (¢ur. 5 u 6).

B kauecTBe (HMKCATOPOB MOTYT OBITb HCMOJB30BaHbl JIIOObIE H3BECTHBIE
KperexHble 37EMEHThI, 06ecreyuBalollde B COBOKYMMHOCTH CO CBOMCTBAMM MPYXHHBI
(UKCALHMIO KPENEKHOTO YCTPOUCTBA B KOHKPETHBIX CIIyYasix €ro UCIOJIb30BAHUS.

Kaxnplit ¢UKCATOp MOXeT OBITH BBHIMOJIHEH B BHJE YNPYTOTro CTEPXHS 7 C MO
MeHbllell Mepe OOHMM KpIoYKoM 8, YCTAaHOBJIEHHBIM Ha CTEpXHe, Hampumep,
nocpeactsoM BTynku 9. [Ipu 3ToM, ecnmM BTyJIKa BbINOJIHEHA MOIABHXHOM, IS
PUKcalMKM ee B ABYX KpaHHHMX IOJIOKEHHAX Ha CTepXHe (puKcaTtopa BBINOTHAIOTCS
CTOMOPHBIE YCTYIbI, KOTOPbIE MOTYT ObITh 0Opa30oBaHbl H3rH6aMu 10, BBICTYNaMH WK
BBIEMKaMH cTepxHs dukcatopa. s obecnedeHns GuUKcauMH yCTPOHCTBA Ha TKaHSAX B
YACTHBIX CJIyYafX BBLINOMHEHHS KOHIBI KPIOUKOB (HKCATOPOB OpPHEHTHPOBAHBI B
CTOPOHY NIPYXHHBI, KaK [T0Ka3aHo Ha ¢Hur. 5.

Jlns obecrieueHuss oOpPaTUMOrO CXKAaTUA NMPYXHHBI B LMIMHAPHYECKOM OObeme
YCTAaHOBOYHOTO MNpHCIOcOOIeHHs TpyxHHa | coedumHena ¢ (ukcatopamu 7

CKpPEIUIAIIMMH 3JIEMEHTAMH. CKpCHJ’IH}OHII/IC JJIEMCHTBI MOTYT OBITh BbITIOJIHEHD! KaK B
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BHAe Konbua 11 W3 OOHOrO MIM HECKONBKHX MPYXKHHHBIX BMTKOB, Tak M B BHIe
CHMMETPHYHO U30THYTOW CKOOBI 12 CO CIHHKOM M ABYMS HOXKAMH C KoJibuamu 13 Ha
koHLIax. IIpy 3TOM CMUHKa CKOOBI MOXKET ObITh BHIIOIHEHA C MPYKHHHBIM BUTKOM 14.

Kpennenue ¢rkcaTopa ¢ KOJIBLOM HIIM CIHHKOH CKOOBI MOXKET GbITh KECTKHUM
M0O0 NONBUXHBIM C HCIOIB30BAHHEM OTBEPCTHA MIIH KOJIbLIA HA KOHLIE ¢duxcarTopa.

Ha xaxnom CKperuifioleM 37IeMeHTe MOXET OBbITh BBIMONHEH [OMONHHUTENbHO
kpioyok 15. CBOOONHBIA KOHEI CTEPXHA (GHKCATOpa BBINOJHEH C BO3MOXHOCTBIO
CTBIKOBKM C YCTAHOBOYHBIM TPHCIIOCOOIEHHEM TNIOCPECTBOM, HalpuMep, Konbua 16,
OTBEPCTHS, 3aMKHYTOH METIIH, BBICTYIA, TPOIUJIIOB.

IIpy HanoXeHHM NPYXHHbl Ha TKaHb OOJNBIIHM OCHOBAHMEM KOHyCa, HpH
pukCauMu ee B TKaHAX IPH I[IOMOWIM MHKPOXHMPYPIHYECKHX ¢dbuKcaTopoB oOHa
npuoOpeTaeT MIockylw (GopMy (KOJbLO) M OKa3biBaeTcs B ci1abo Harpy»XeHHOM
COCTOSIHMH, YTO MOBBINIAET HANEXKHOCTb 3aKPEIUIEHUS YCTPOMCTBA HA TKAHSX.

YCTaHOBKY KPETIEKHOTO YCTPOMCTBA ¢ 3aKPEMIEHHBIM Ha HeM NIpOTE30M MIIH Oe3
HETO OCYUIECTBIIAIOT C HMCMNOJB30BaHHEM YCTAHOBOYHOIrO npucrocobnenus (¢ur. 10),
COCTOSALIETO U3 TPAHCIIOPTHPOBOYHOU TPYOKHU 17 ¢ TOPLEBBIM CTHIKOBOYHBIM y310M 18
Al pa3beMHOTO COENMHEHHS C UMIWHAPHYECKOH I'Mib30il 19, uMerowel BHYTPeHHHH
AMaMeTp, paBHBIH BHYTPCHHEMY J[MaMeTPy TPAHCMOPTUPOBOYHOM TpyOKH, H
YCTAaHOBOYHOI'O MaHUNYJIALMOHHOIO TOJNKATENS.

YCTaHOBOYHBIH MaHHMIYIALHOHHBIM TOJKATENb COAEPXHT TArH 20 B KOJIMYECTBe,
PaBHOM HYHCy BEpUIMH 3HI3aroB MPYXHHBl HIH YUCTY (DUKCATOPOB KpEMEXHOTO
ycrpokcTa. Kaxpas Tsra pasMeriaercss NOABUXHO OTHOCHTENBHO COOTBETCTBYIOLIEH
eil HanpaBisoueH, B YaCTHOCTH, KaK MOKa3aHo Ha GUTr. 8 BHYTPH NpelHa3sHaYeHHO
Ans  Hee Hanpapisnoued 21, BBIIONHEHHOH, HaMpuUMep, B BHIE TpPYOOUKH.
Hanpasnsomue 21 T4r B npeacTaBieHHOM Ha d4epTexaX BapHaHTe PaBHOMEPHO
pacrpee/IeHbl H 3aKPETUIEHBI 10 OKPYXXHOCTH Ha UMIHHApU4eckod MydTe 22. Ha ¢mur.
8 MOKa3aH BApMAHT 3aKpEIUIEHMs HANpaBisoLlel Ha My(Te NMOCPEACTBOM yIIpyroro
CTEpXHs 23, ONMH KOHELl KOTOPOTO ECTKO COeAMHEH ¢ MydToi 22, a Apyroif OTOrHyT
Ha yroia He Oosiee 90° OTHOCHTENIBHO OCH MaHHIYISILLAOHHOIO TOJKATENS TAKHM
00pa3zoM, 4YTO COEAMHAIOUMH CTepkeHb HMeeT [yroobpasuyio dopmy. M3ru6
COEMHAIOLIErO CTEPXKHS MOXET ObITh BBHIMOJHEH C MPYKMHHBIM BUTKOM. IIpu TakoM
BAPHAHTE KPEIJICHUS HaNpaBiIAlIIMX Ha My(pTe BO3MOXXHO UX BbINIOJIHEHHE B BHJE

XKECTKHUX Tp}’GO‘ICK HIIN CTCp)KHCﬁ C OTOTHYTBIMH KOJIbLUIAMH Ha KOHLIAX.
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Mydra 22  MOXeT ObITh COeIWHEHA ¢ THUCTAILHBIM KOHLIOM KaTeTepa-
nposoaHuKa 24. Yepes KaTeTep-NPOBOAHUK MIPOMYCKAIOTCS M BBIXOIAT 32 €r0 NMpelebl
xoHus! Tar 20. Ha KkaTeTepe-IpoBOMHMKE 3aKPEIeHo 3aXUMHOE YCTPOHCTBO 25 1A
PEryNMMpOBKH [UIMHBI M HaTskenus TAr. OHO MOXeT OBITh BBIMONHEHO B BHIE,
HanmpyMep, LlaHIOBOTO 3aXXHUMa, NMPYXMHHOTO 3aMKa U T.IL.

Taru 20 MaHMNYISLHOHHOrO TOJNKATeNs MOTYT OBITh BBINOJHEHbI THOKUMH B
BUOE IETIH M3 TMOKOro TPOCHKA, CTPYHbI WJIM MOHOHUTH, JMOO YNPYyruMH B BUIE
YIPYTHX CTEPXKHEM, B PAe CIy4yaeB KOHLb! YIIPYTHX CTEPXHEH OTKIOHEHB! Ha Yrojl He
Gonee 90° OTHOCHUTENBHO OCH MaHUMYISUMOHHOTO TOJKAaTeNs TaKUM o0OpasoM, 4TO
CTEpXHH MMEIOT OyrooOpasHylo ¢opMy, a Ha paboyHX TOpL@X BBIIONHEHB! JHOO
Kproykd 26, 560 BBICTYNBI, JM60 Npomwibl. B uacTHOM ciyyae BBINONHEHHUA
MaHUIYJISLUMOHHOrO TOJNKATENIs, TATH BHYTPH KATETEpa-POBOAHMKA COETMHEHDI APYT C
ApPYTrOM.

B OOHOM M3 BapHAaHTOB BBIIOJHEHMS MaHMITYISLHOHHOTO TONKaTens Mypra
MOXeET ObITh IIPHKpeNieHa K [POKCHMaJbHOMY KOHIy KaTeTepa-NpoBOJHHKA
IOCPEACTBOM LIAPHUPHOTO COENMHEHHS C BO3MOXHOCTBIO HAKJIOHA B JIIOOYIO CTOPOHY
OT OCHM MAHMNYISLUMOHHOTO TOJKaTeld M C BO3MOXHOCTBIO OCEBOTrO INEpeMEIUCHHS
oTHOocuTensHOo Hero. [IpM 3TOM HampaBisloOllMe pacnojlaraloTcs BHYTpH KaTerepa-
MPOBOJIHUKA 1 BBICTYNAIOT 32 €r0 AUCTaIbHBIH KOHEL.

Ha kareTep-MpOBOAHHK COOCHO M TIOABHXXHO OTHOCHTEIBHO HEr0 MOXET
HameBaThCcS [JOMOJIHMUTEIbHAs CTpaxoBoyHas TpyOka, MNpefHa3sHaueHHas 4
pa3sMellleHHst y4acTKoB  (MKCAaTOPOB ¢  KPHOYKaMH ¢  LENbl0  HCKITIOYECHHUS
NpexIeBPEMEHHBIX 3aLIEII0B KPXOYKOB BO BPEMs YCTAHOBOYHBIX MAHUITYJISLIUI.

MHoroo6pa3ue BapHaHTOB KOHCTPYKUMHM MHMKPOXHPYPIHYECKOrO KPEnexHOro
ycTpoiicTBa OOGYCIOBIEHO BapHabeNbHOCTBIO KOHKPETHBIX YCIOBMH 1% €ro
npuMmeHenus. C  y4yeTOM HE3HAYMTENbHBIX OTJIMYHM YCTaHOBKA KaXIOro W3
MpeIaraeMbiX KpereXHbIX YCTPOHCTB OCHOBaHAa Ha €IMHOM IIPMHLMIE paboThl, YTO
MOXHO JEMOHCTpUpOBAaTb Ha TPHMEPE YCTAHOBKH KPENEeXHOro YCTPOHCTBA,
cofepxallero ABe TNPYXHUHBI, CHOPMHUPOBAHHbIE B BHIE YCEUECHHBIX KOHYCOB,
CNOXEHHBIX OOJILIUIMUMH OCHOBAaHHMSAMH, WIM OBE NPYXKHHBI B BHUIE IJIOCKMX KOJEL,
IpUdeM TIPYXKHHbl KPEMEXHOTO YCTPOMCTBA COENMHEHbI 334 BEPLIMHBI 3HI3ArOB,
PACTIONOXEHHDbIE HA OKPYXHOCTAX MEHBIIMX OCHOBAHMH YCEYEHHBIX KOHYCOB WM Ha

MEHDBLINX OKPYXHOCTAX Kojell. Ota MOAM(UKALMS KPENEeKHOTo YCTPOHCTBA
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NPEAnoJaraeT ero UCIoJb30BaHHE MPU 3aKPEIVIEHUH KpaeB OTBEPCTHIl B TKAHU UM B
Ka4eCTBE KPENEeXKHOro 3JIEMEHTa NPOTE3a, HAIIPUMED, 3aMaThl NPH 3aKPbITHH dehexTa
CTEHKH TKaHH.

YcTaHOBKa JaHHOTO KPENEXHOTO YCTPOMCTBA C Y4ETOM ero NPYXHHHBIX CBOMCTB
M CIOCOOHOCTH K caMOGHMKCAUMH MOXeT ObITh OCYUIECTBIEHa YCTAaHOBOYHBIM
MaHHUMYJIAUHOHHBIM TOJIKaTeJdeM C THOKMMH TSATaMd M HanpaBNsIOUIMMH  Manoi
YIIPYTOCTH.

Ilepen ycTaHOBKO#H KpENMEXHOTO YCTPOMCTBA OLEHMBAIOTCS pasMephl M (hopMa
OTBEPCTHS W TOJIUMHA CTEHKH TKaHW M BbIOMpAeTCs KpENeXHOe YCTPOMCTBO ¢
COOTBETCTBYIOLIMMH NapaMeTpaMH M TEXHUYECKUMM XapaKTepHCTHKaMH. [IpH sTom
HEO6XOIMMO YYHTBIBATD TO, YTO 06Jajast NPYKUHHBIMU CBOHCTBAMH, YCTAHOBIIEHHOE B
OTBEPCTHH KpeNeXHOe YCTPOUCTBO MOXKET YIPYro JedhopMHUPOBATLCS B COOTBETCTBUH C
pasMepamu u ¢opmoit otsepcTus. ONHaKO B TOM Cilydyae, eCiIM [AMaMeTp BHYTpeHHeN
OKPYXHOCTH, 00Opa3OoBaHHOM KpENEXHbIM YCTPOWCTBOM, OYIOET 3HAYHTEIBHO
NIPEeBBIIIATh pa3Mepbl OTBEPCTHS, €ro AaBIEHHE HAa OKPYXAlOWIMEe TKAHH OKaXeTcs
M3OBITOYHBIM, a Ha I[IPUKPEIUICHHOM TMpOTe3e, HalpHMep, 3aliaTe, MOTYT
00pa3oBbIBaTECA rodpbl. B Tom ciydae, eciu pasMepbl OTBepCTHs Golbille AMaMeTpa
BHYTPEHHEH OKDPYXHOCTH KDENEXHOIo YCTPOHCTBA M NpUOIMXKAIOTCH K BETUYHHE
pasMepa €ro HapyXHOro JHaMeTpa, BO3MOXHO BO3HHKHOBEHHE modTa, a mpH
OINpEAEIeHHbIX YCIOBUSAX H BBINAJCHHE KPEMNEXHOIO YCTPOMCTBA M3 OTBEPCTHA, YTO
SBIACTCS HEAONYCTUMBbIM. [IpaBUNBHOCTH YCTAHOBKM M HANEXHOCTh (DUKCALIMH
KPENeXHOr0 yCTpOMCTBa 00A3aTeNbHO KOHTpouHpyercs. OlleHKa IpOHM3BOIUTCS
BU3yallbHO, IIPH HEMOCPEACTBEHHOM HaOMIONEHHH WIM C IOMOIIBIO  WU3BECTHOI
criendanbHOM annapatypbl. [Ipy HenpaBUIIBHOM MOJIOXEHMM HIH HECOOTBETCTBHU
pPasMepoB KpENEXHOI0 YCTPOWHCTBA OHO [OJDKHO OBITh yHaJeHO C 3aMEHOi Ha
COOTBETCTBYIOLIEE.

[loarorasnuBas yCTAHOBKY KpEMEXHOTO YCTPOWCTBA, YCTaHOBOYHBII
MaHWMYISUHOHHBIH  TOJNKATENb  pasMELIAlOT COOCHO M MOJABHXHO  BHYTPH
IMIMHAPHYECKOW rHiIb3bl 19. I1pu aToM Taru 20 U ux Hanpasnsiouve 21 BHIIBUTAIOTCS
3a Kpail LAIMHAPUYECKOH MHIIB3bI, 4 KOHLBI TAT 3a TOPUBI Hanpasisomux. KpenexHoe
YCTPOHCTBO CTBIKYIOT C MAHHMYJIALHOHHBIM TOJIKATENIEM, CO3MaBas METIII0 M3 KaXIOi
TATH, MW IIOCIHEAOBATENBHO COGOUHAIOT KAXAYIO TCTIIO Kaxdoii THTH c

COOTBETCTBYIOIIEH CBOOOJHOH BEPUIMHOM 3MIr3ara Ha OQHOW W3 MPYKMH KPENEeKHOTro
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ycrpoiicTsa. I1pu 3ToM 06a KOHLA KaXIOH TATH MPOBOAAT BHYTPH COOTBETCTBYIOLICH
eff HampaBlfiolleil, a KOHIBl BCeX TAT IPOBOJAT BHYTPH MYdTHI M KaTeTepa-
POBOIHUKA, 38 TPE/eNlaMi KOTOPOTO OTMEPSAIOT OJIMHAKOBYIO [UIHHY KaXIOH U3 TAT H
BCE BMECTE TATH 3aKpEIUIAIOT Ha 3aKMMHOM YCTPOMCTBE.

ViepxkuBas KaTeTep- MPOBOAHHMK 24, OCEBbIM YCHIIMEM, IPHIIOKEHHBIM
OJHOBPEMEHHO KO BCEM TAraM, IIOCIEOHHME HATATHUBAIOT [0 [OJOXEHHs, Koraa
BEpLIMHB] 3Ur3aroB YNPYTCA B TOpLbl HAMPaBIAIOUIMX TAr, YTO XECTKO 3aKPENAeT
xpenexci{oe YCTPOMCTBO Ha MaHMIYNAUMOHHOM TOJKaTele. B 3TOM MOJIOXKEHUU TATH
HENOABHKHO 3aKpEIUIAIOTCS OTHOCHTENIBHO KaTeTepa-IpoBOJAHUKA 24 C TMOMOIUBIO
32KHMHOTO YCTPOMCTBA.

Y  COCTBIKOBAaHHBIX TaKMM  00pa3oM  KpemeXHOro  YCTpOWCTBA H
MaHUITYJISIHOHHOTO TONIKATENsl OCH CHUMMETPHH OKa3bIBAlOTCSl COBMEIIEHHBIMH, UTO
MO3BOJISET OJHHUM TOJIBKO OCEBBIM MEPEMEIUEHUEM MaHHUNYJISALUHOHHOIO TOJKaTeNs
OTHOCHTENBHO LMIMHIPUYECKON THIB3bI 19 CkaTb, 3aTAHYTh ¥ PA3MECTHTDb KPENEKHOE
YCTpPOWCTBO BMeECTe C 3aKpeIUIEHHBIM Ha HEM NpOTe30M (3aliaToi)  BHYTDHU
HUIMHAPHYECKONH TUIb3bl. B crlydae Heo6XOAMMOCTH, TaKke OCEBBIM YCHIIHMEM,
obecrne4ynBaoIHM nepeMelLeHne KpENeXHOro  YCTpOWCTBa  OTHOCHTENIBHO
UMITMHIPHYECKON THIIb3bl, KPEMEKHOE YCTPOMCTBO MOXET ObIThb BBHICBOOOXKICHO M3
UMIHHOPUYECKOH runb3pl. IIpy 3TOM  KpemexHOoe YCTPOWCTBO CaMOCTOSATENBHO
pas3XKuMaeTcs 0 WCXONHOH (OpMBbI, pacnpaBiiss NPUKPEIUIEHHBIH K HEMY MpOTE3
(3arutaty). YKasaHHble MaHMOYISLUMM MOTYT NPOBOMUTBCA MHOILOKPAaTHO, 4TO HE
PUBOIUT K MOJIOMKE KPEMEXHOTO YCTPOUCTBA.

B npouecce TpaHCTIOPTHPOBOYHOH YKIAAKH BHYTPU LIMIMHAPHYECKOH THIIB3bI
CKperUIeHHbIE APYT C APYroM KpemneXHoe YCTPOHCTBO M MaHHITY/IALMOHHBIH TOJIKATENb
B3aMMOJENCTBYIOT Mexay cobod kak emuHoe uenoe. [Ipn 3ToM B pa3Hble MOMEHTBI
BO3JIEHCTBHSA TOpUA UMIMHIPHYECKOH T'MIIB3bl KPENEXHOE YCTPOMCTBO HAIPAMYIO HIIH
OMOCPEROBaHHO, 4Yepe3 TATH H HampaBifAOLIME, HCMBITBIBAET CIIOXXHOE CHIIOBOE
BO3eiCTBHE C MEHSIOUMMCS BEKTOPOM, YTO MPUBOIUT K MOCIeN0BaTEIbHOMY CXKAaTHIO
KaXHAOM M3 NPYXHH KPENekKHOro yCTPOHCTBA, KOTOPbIE IIPU CKATHH MOCNIEN0BATEIbHO
M3MEHAIOT CBOIO QopMy, Mpeobpasysich M3 IUIOCKOH B KOHHYECKYIO, a 3aTeM B
HMIMHAPHYECKYI0 KOHCTPYKUMIO. ITpH BBICBOGOXIEHUH M3 LMIMHAPHYECKOTO 0ObeMa

KpCHECXKHOE }’CTpoi:lCTBO CaMOCTOATECIIBHO pa3xXuMaeTcsg, MCHAA CBOIO (bopMy B
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obpaTHOM mopsgke. JTO CBOMCTBO MCHOJB3YIOT MpPH YCTAHOBKE KPENEKHOIO
YCTPOMCTBA B OTBEPCTHH HA TKaHM.

B 3aBHCHMOCTH OT MECTOMOJIONEHUS H JOCTYIMHOCTH OTBEPCTHS B TKaHMX,
Croco® AOCTaBKU KPEINEXHOIo YCTPOHWCTBA MOXET UMETh HEKOTOpble pasnuuusa. Ecnu
MO3BOJIAIOT YCIOBHS, YCTAHOBKA KPENEXHOTOo YCTPOHCTBA MOXET OBITh IPOM3BEAEHA
HEeMoCpeACTBEHHO M3  UMWJIMHAPHYECKOM TIMib3bl 19, 0€3  MCnoJib30BaHHA
TpaHCNOPTHPOBOUHOH Tpybku 17. B pOpyrux ciydasx KpenexHoe yCTpOCTBO
JOCTABIAETCA T10 TPaAHCIOPTHPOBOYHOM Tpybke 17, NMCTalbHBIH KOHEL KOTOpOii
NpelBapUTEIbHO YCTAHABIMBAETCA B HYXXHOM MECTE€ H3BECTHBIMH criocobamu. [Ipu
3TOM UMIHHAPHYECKYIO THAb3y C pa3MEUIeHHBIM B Hell KpemnexHbIM YCTPOHCTBOM
CTBIKYIOT C NMPOKCHMAbHBEIM KOHUOM TPAaHCIOPTHPOBOYHON TPYOKH W IIPH OCEBOM
YCHUIIMH, NPUIOXKEHHOM K MAHHMYMALHOHHOMY TOJKATENIO, NMEPEMEINAIOT KpenexHoe
YCTPOUCTBO U3 UWIMHIPHYECKOH THIB3bl IO TPAHCIOPTUPOBOYHON TpydKe K
JUCTAJIbHOMY €€ KOHIIY.

Janee, KOHTPOJHUPYS MOJIONKEHHE AMCTAIBHOIO KOHLIA TPAHCIOPTHPOBOYHOM
TpYyOKH, KOTODBIM JOJDKEH ObITb IIPOBENEH Yepe3 OTBEpPCTHE 3a CTeHKY opraHa (¢ur.
11), BbIABHTAIOT MaHUMYJIALMOHHBIN TOJIKATENb O OJOXEHHUS, KOTAa Halpasisiolme
OKaXXyTcsl HEIIOCPEACTBEHHO Ha BBIXOJE U3 TPAHCIIOPTUPOBOYHOM TPYOKH, 4 KpeEIexKHOe
YCTPOMCTBO OKa3blBAETCS B YaCTHYHO PA3kKATOM COCTOSHUM 3a OTBEPCTHEM B TKAHH
(bur. 12). TIlpn sTOM aMcTanbHas ( He COCTBIKOBAHHAS ¢ MaHUNYJISLHMOHHBIM
TOJIKaTeJleM) IIPY>XHHA KpPElNeXHOIO YCTpOMCTBAa pazxkaTa 1o IUIOCKOH (hopMbl, a
3aKperuleHHass Ha Hell 3annaTta pacnpabieHa. IlpokcumanbHas (COCTBIKOBAHHAS ¢
MaHHUITYJIALUMOHHBIM  TOJIKaTeNeM) IpYXKHHA KPENEeXXHOro YCTPOWCTBA paszxkKara
YaCTMYHO [0 KOHHYecKOM (OpMBI 3a CYET TOro, UTO 3aKpeIeHHbIC Ha
MaHHMITYJIAIHOHHOM TOJIKATENIe BEPIUUHBI 3UI3aroB MPYXHUHBI MIOATAHYTHI K TOPLEBOMY
KOHLly TPaHCIIOPTHPOBOYHOM TPYOKHU. B najbHeHIIeM 0CeBbIM yCHIHEM OJHOBPEMEHHO
COBHTAIOT TPAHCIIOPTHPOBOYHYK TPYOKY M  YCTAaHOBOYHBIM MAaHHMYJIALHOHHBIH
TOJIKaTejlb, BBOAS CaMOCTOSATCNIBHO LEHTPHUPYIOLIEECS  KpEMNeXHOE YCTPOMCTBO B
oTBepcTHe Ha TKaHH. COOTBETCTBUME Pa3MEpPOB BBIOPAHHOIO KpeNeXHOI'o YCTPOMCTBA
JOMOHUTENBHO KOHTPOJNUPYIOT MO CTEMEHH BCTPEYAEMOro COMPOTHBIEHUA U
BO3HHMKalOIlEH ynpyroil AeOpMalKu KPeNexXHOro ycTpoicTBa. B ToT MOMeHT, koraa
JAUCTaNIbHAs MpYXHHA KPEMEeXHOro YCTPOMCTBA OKa3bIBAeTCH MNPUXKATOH ¢ OOHOM

CTOPOHbI CTEHKH OTBEPCTHS, @ MECTa CKPEIUIEHHs NPYXKUH - HA YPOBHE KpaeB
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OTBEPCTHS, MpH (UKCUPOBAHHOM [OJIOXKEHHH YCTAHOBOYHOrO MAaHHIMYJALMOHHOIO
TONKATeNs OCEBbIM BO3EHCTBHEM CIOBUTAIOT TPAHCIOPTHPOBOYHYIO TpPYOKY 17,
BbICBOGOXmas Hampasusioe TAr 21, Ilpw sTom npoXcHMManbHasg IpPYXHHA
KperexHOro yCTPOMCTBA, HCIBIThIBAlOLIas ocnabeBaolliee BO3JEUCTBUE Ha Hee,
CaMOCTOSTEIbHO  pacKpblBaeTcs, M  BCE  KPEMNEXHOE yCTPOMCTBO, IpHHUMas
MEPBOHAYATBHYI0 MCXOAHYI0 (OpMYy, 3aKpEMAeTcs 10 KpasM OTBEpCTHA €
pacrojioxeHHeM IMPYKHH Ha OJHOH M Ha Apyroii cropoHe cTeHKH TkaHM (¢ur. 13).
Jlanee (HKCHpPOBAHHOE OrpaHHYEHHE [UIMHBI TAT, WCTIONb30BaHHOE JUIA CKaTHi,
TPAHCIIOPTUPOBKM W YCTAHOBKH KDENEXHOTO ycTpoiicTBa, ycTpansercs. Ilpu
MOATATHBAHMH 32 KaTETEP-NPOBOJHMK 24 J[UIMHA Y4acTKOB TAT MEXIy BEpUIMHAMH
3Ur3aroB MNpYKHHBl M TOpUAMH HamnpaBlfIOIMMX  YBEIHYMBACTCA (bur. 14).
TTpou3BOAMTCS NOMOMHUTENBHbI KOHTPO/L YCTAHOBKM KpPENexHOro yCTPOICTBA,
OCKOJBKY paccrnabieHHble TATH B CUJY CBOCH Malloi YMpYrocTH NPaKTHHECKH HC
OKAa3bIBAIOT BO3JEHCTBHS Ha KPEMEXHOE YCTPOHCTBO, a YCTOWYHUBOCTb €r0 MOJNOKEHHA
3aBUCUT OT HAMEKHOCTH 3aKpelUleHMs B OTBepcTHM Ha Tkamu. [Ilocnme Toro, Kak
[TOJIO’KEHHNE KPEMNEXHOTO YCTPOCTBA OUEHEHO KAK NPaBU/IbHOE, TATH OTCOCAMHAIOT OT
BEpILIMH 3MI3aroB NPY)XHHBI NYTEM BBITATHBAHMSA 33 OfMH M3 KOHLOB KaXIOH TATH.
Y CTaHOBOYHOE ITPUCIIOCOOIIEHHE YIANSAIOT.

Ha m060M M3 3TallOB YCTAHOBKH [10 MOMEHTA OTCOCAMHEHHUS TAr KPCNEXHOC
YCTPOMCTBO MOXET OBITh YHAQJICHO U 3aMCHEHO 6e3 ero MoBpeXACHUA H TpaBMaTH3alMH
OKPYXAIOLIHUX OTBEPCTHE TKAHEH.

YcTaHOBKa KpENEXHOTo YCTPOMCTBA MOXCT BBINOJHATBCA HECKOJIBKO HHAMUC.
Hns 3TOTO KpemnexHoe yCTPOMCTBO MOJIHOCTBIO BBICBOOOXAAIOT U3
TPaHCIIOPTUPOBOYHO!M TpYOKM M pa®kMMalT [0 MCXONHOrO [MOJIONEHHS 33
OTBEpPCTHEM. 3aTeM YCHIIMEM, [PHUIOKECHHBIM K MaHHIYIALUOHHOMY TOIKATEIMO,
3aTATMBAIOT ero B oTBepcTve. IIpu 3TOM HanpasifoLIde, HCIIBITBIBAA AAaBICHHE KPAcB
OTBEPCTUS, COJIMXKAIOTCH, CKUMas TPHUKPEMNICHHYI0 K HAM MpPYXHHY KPENEKHOIo
yCTpoiicTBa, KOTOpas, CKIalblBasch, MPOHUKACT CKBO3b OTBEpCTHE. Kormna Mmecra
CKpeIlIeHUs IPY>KWH OKa3bIBAIOTCH Ha YPOBHE KpaeB OTBEPCTHA, yCHIIHE, CXXHMMAIOLICE
NPOKCUMAIbHYIO MPY)XHMHY, HCYE3aeT, U OHA, pa3kKUMasiCh, (UKCHUPYET KpEINEeXHOe
YCTPOMCTBO.

VcTaHOBKA KpeMexHbIX YCTPOMCTB, colepkaumux Oonee 4YeM 1BE MNPYXKHHBI

peaIN3yeTCsl aHATOTUYHBIM 00Pa3oM.
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YCTaHOBKY KDEMEXHOro YCTPOMCTBA, MMEIOILETO OAHY MPYXHHY U ¢bukcaTopsl,
MPOU3BOAAT C  HCIONB30BAHHWEM TeX XK€ TNPHUCIOCOONeHHWHt M B  Tol  XKe
MOCIeNOBAaTENBHOCTH, HO C YYETOM €ro  KOHCTPYKTHBHBIX  OCOGEHHOCTEH,
OOYCNIOBNIEHHBIX TeM, 4YTO HCMONb3yeMas B HeM MpYXKHHA NpeJHa3sHadeHa [UId
KPENJIEHHs Ha Helt n1poTesa (3aM1aThl) U [UIA YAEPXKHBAHUS YCTPOICTBA 33 CTEHKY TKAaHH
C ONHOH CTOPOHBI OTBEPCTHSA, & OKOHYATENbHOE 3aKpelIeHHC YCTPOMNCTBA
OCYIIECTBJIAETCA IOCNE TNPHXATHA DpacClpaBleHHONH MNpPYXHHbI K TKAHH W BBEJCHMS
KPIOUKOB (DMKCATOPOB B TOJILIY TKAHH. IIpu 3TOM y4HTBIBAIOT TO, YTO QHKCATOpBI He
0b/1afal0T BO3MOXHOCTBIO CaMO(DHMKCHPOBATHCA M I UX 3aKPEIUICHHS Ha TKaHHM
HEOOXONMMO  YCHJIME, KOTOPOE CO3JAaeTCs T@pPH [MOMOIUM YNPYIMX CBOMCTB
YCTaHOBOYHOTO MaHHNYIAUMOHHOro Tonkarens. C ydeToMm 3TOro, [UIi YCTaHOBKH
KPEIEKHOro YCTPOHCTBA, COAEPXKALIEro OAHY MPYXKHHY U (QUKCATOPBI, UCTIONB3YIOT
MaHHNYJISUHOHHBIA TONKATENb JIMOO C TATaMH M3 YIPYIHX CTepXkHei, 6o ¢ rub6KuMu
TAraMH B COYCTAHHH C YIPYTUMH, OTKJIOHEHHBIMH Ha HYXXHBIH YrOJl OT OCH YCTpOHCTBa
HanpasiIsOMHUMH. JIrobon U3 BbIOpAHHBIX BapHaHTOB KOHCTPYKLHH
MaHUIYIAUAOHHOTO TOJIKATeNs [OJDKEH [PH MpaBWIBHO BHIGPAHHOM pasMepe
MCMIONB3YEMOIO KPENEeKHOro YCTPOMCTBA YNPYro pa3BeCTH 3aKpellJeHHble Ha HeM
KOHLbI (UKCAaTOPOB Ha pAcCTOSIHME, MPEBBIAIOLIEE pajuyC OTBEPCTHS ( YCThA
TpYOUaTOro opraa), B KOTOpoe NPOU3BOMMTCS YCTAHOBKA KPEMEXHOTO YCTPOHCTBA.
Ilepen mnomeleHueM KpeIeXHOTO YCTPOHCTBA B UMAMHADHYECKYIO THIb3Y
KQXABbIH (HKCATOD 3aKPEIUIAIOT Ha MaHUMYIAUMOHHOM TonkaTene. ITpu 3ToM, eciu
MaHUNYNIAUMOHHbIH TONKATENb CONEPXKUT IHOKHE TATH, OHH CTBIKYIOTCA NOCPEICTBOM
GOopMHpOBaHHA IETIH, NPOMYIUEHHOH uYepe3 OTBEPCTHE HIM KOJBLO Ha KOHLE
(hukcaTopa, €ClM TArM BBITONHEHBI B BUAE YNPYTMX CTEPXHEH, TO OHH CTBIKYIOTCH
CBOMMM TOPUEBBIMH KPIOYKAaMH, BBICTYIIaMM HIIH [pPONMIAMM ¢  KOJIbLIAMH,
OTBEPCTHUAMH, BBICTYNaMH WIIH NPONUIAMU Ha CBOGOIHBIX KoHUax ¢ukcatopos. Ilpu
TArax, BbIMOJHCHHBIX B BUJE YNPYTHX CTEPXKHEH, MECTa MX CTBIKOBKH ¢ (DMKCAaTOpaMH
3aaBUraloT BOBHYTPh HaNpaBJISIOIIMX, BHINIOJHEHHBIX B Bule TpybouyeKk, U B ITOM
MOJIONKEHUH 3aKPEMNAT TArM OTHOCUTENBHO KaTeTepa-fipoBOAHHMKA. [Ipm rubxmx
TATax MOCJe CTBIKOBKM ¢ GMKCATOPaMH KPENEXKHOTO YCTPOHCTBA OHU HATATMBAIOTCA /10
ynopa TOPLIOB HalpaBAsSIOUIMX B KOHUBI CTEPXKHEH QHUKCATOPOB MM B HEMOIBMKHBIE
BTYIKH KPIOYKOB (DMKCATOPOB M TaKKe CTONOPATCS OTHOCHTENBHO KaTeTepa-

[IPOBOJAHHKA.
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W3 npoBeneHHOW uepes OTBEPCTHE TPAHCIOPTUPOBOYHOH TPyOKH 17 ¢
LUMTHHOPHYECKOH Tunb30i 19 BBICBOOOXZAIOT TNPYXHHY, KOTOpas, Da3kUMaACh,
IIPUHUMAET MCXOAHYIO (GOpMy. YCHIIMEM, NPHIOKEHHbIM K MAHHUIYJISUHOHHOMY
TOJIKATENIO, TOATATHBAKOT NpPYXHHY B oTBepcThe. Korma ¢ukcaTopbl OKa3blBalOTCH
pasMellleHHBIMM B OTBEPCTHH, CTPaxoBOuHas Tpybka (B ciyuae ee UCIIOIb30BaHHUS)
cIBUTaeTcs, BhicBOGOXKIAsA Kprouku 8 dukcaropoB M Tarn 20 ¢ HanpasisowuMH 21,
fIpM 3TOM paclupalolliiie BO3LAEHCTBUE TAr U HAMPABIAOUIMX LEHTPUPYET KpEMExKHOe
YCTpOMCTBO ¥ MpHXHMaeT (UKCATOpPbl K KpasM OTBEPCTUSA, YTO NPUBOAUT K HX
duKcauMu Mpd MOMOIIM KpIoukoB. B ciyvasx, Koraa MCHONB3YIOT buKcaTOphl C
KpIOYKaMH Ha TOBMXHBIX BTYJNKax, [epeMellieHHe BTYJIKH  OCYLUECTBISIOT
MOCpPEeACTBOM MCIONb30BaHUS MaHUNYISALMOHHOTO TOJNKATENsd C TAraMH M3 YNPYIUx
CTepXHeil 3a CYeT NMpPOAOJBHOrO MEPEMEIIEHHUs! TAr OTHOCHTEIBHO HANpaBISIOUHX.
[Mocne 3aKpeljeHUs KpENeXXHOIro YCTPOHCTBA U pasbeAUHEHUA ero ¢
MaHUIYISIHOHHBIM TOJKATENEM YCTAHOBOYHOE MPHCIIOCOOIEHHE YAANAETCA. IMpu
HENpaBUILHOCTH TOJIOXEHHA M HEHA[eXHOCTH YCTAHOBKHM KDEINEXHOro YCTpOMCTBA,
YCTAHOBJICHHBIX MPH KOHTPOIE, KPEMEXHOE YCTPOHCTBO MOXKET OBITh M3BIIEYEHO M3
OTBEPCTHA M YAAleHO IOCPEACTBOM OOPAaTHOrO NOMELIECHHs B TPaHCIOPTHPOBOYHYIO

TpyOKy 17.

ITpoMbiLIeHHas NPpUMEHUMOCTD

Hcnonp3oBaHue JaHHOrO HM300peTeHHs IO3BOJSET CYLIECTBEHHO paClIMPHUTDb
YHKUMOHATBHBIE BO3MOXHOCTH MHKPOXHPYPTMUECKHX KPETIEXHBIX YCTPOHCTB H

YAYUYILIMTb pe3yJIbTaTbl ONEPATHBHBIX BMELIATCIIbCTB.
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®opmy.ia uzodpeTeHus

1. MUKpOXMpPYPruuecKoe KpemnexHoe YCTPONCTBO, BKIIIOHalollee NPYXKHUHY,
BBIMOJIHEHHYIO B BHIe YIOPYroro 3ursaroobpasHoro CcTepxHs, o0pa3yiollero
3aMKHYTBIH  KOHTYp, OTIMYAIOIIEECS TeM, YTO OHO OOIMOJHHUTENBHO COHEPXHT [1O
KpaiHeil Mepe ONHY IPY>XHHY, BBINOJHEHHYIO TaKXe W3 YIPYroro 3uriaroobpasHoro
CTEpXKHS, Kaxjas [pYXHHa chpopMHpoBaHa TakuM o00OpaszoM, 4YTO ee
pa3HOHanpaBJIeHHbIE BEPIIMHbBI PACIION0XKEHBI TI0 NEPUMETPAM OCHOBAHHH yCEYEHHOTO
KOHyCa MM KOHUEHTPHUYECKMM OKPYXHOCTAM, OOpasylolUIUM IMJIOCKOE KOJIBIO, IpH
3TOM BEPLUMHBI 3Ur3aroB KaXOOW MPYXKUHBI, PACloNIOkKEHHbIE B OJHOM OCHOBAHHU
YCEYEHHOro KOHYCa HIM 110 OOHOM OKpPYXHOCTH KOJIbUE, M BEPUIMHBI 3MI3aroB
NnocneAyIole MPYXKHHbI, TAaKXKE pPaclloJIOKEHHBIE B OJHOM OCHOBAHHH YCEYEHHOIO
KOHYCa WJIM IO OQHOH OKPYXHOCTH KOJIbLIa, COEAMHEHBl MEXAY COOOH MOCpeacTBOM
CKPEIUIAIOILIMX 3JIEMEHTOB C 0becre4eHHEM BO3ZMOXHOCTH 0OPaTUMOTO CXKATHS TIPYXKHH,
a HeCKpeIIeHHbIe Mex Ay coOOH BEpIIMHBI 3UT3aroB BbINOMHEHBI O MCIOMHUTEIbLHbIE
3JIEMEHTB! YCTAHOBOYHOTIO NIPHCNIOCODICHNS.

2. MuKpoXdUpypruyeckoe yCTpPOHWCTBO IO II.l, OoTiHYaloIleecs TeM, 4YTO OHO
CONEPKUT [BE NMPYXKHUHbI, CPOPMUPOBAHHBIE B BHIE YCEYEHHBIX KOHYCOB, NPH 3TOM
CO€AMHEHE] BEPLIMHDI 3UI3aroB, PACIOOXEHHbIE HA OOJIBIIMX OCHOBAHHSX YCEUCHHBIX
KOHYCOB, 00pa30BaHHbBIX KaX[I0H U3 MPYXUH.

3. MHKpOXUpPYPrHYECKOE YCTPOMCTBO IO .1, oTnHyamwlieecs TeM, YTO OHO
COOEPXKUT ABE MMPYXHHBI, CHOPMHPOBAaHHbIE B BUJE YCEYEHHBIX KOHYCOB, IIPH 3TOM
COEQNHEHDI BEPIINHBI 3UI34roB, PAcloJOXEHHbIE HA MEHBIINX OCHOBAHHUAX YCEYEHHBIX
KOHYCOB, 00pa30BaHHbBIX KQXIOH U3 NIPYXKHH.

4. MUKpOXHPYPTMUYECKOE YCTPOMCTBO MO 1.3, OTAHYalolleecs TEM, UTO
NPY>KMHBI CIIOXKEHDIL IPYT C APYTroM OOJIBIUMMK OCHOBAHUSIMHU YCEYEHHBIX KOHYCOB.

5. MHKpoxupypruueckoe YyCTpOHCTBO Mo 1.4, oTiaWYamoueecs TeM, YTO
AMaMETpPbl  OOJIBIIMX OCHOBAHHI YCEYEHHBIX KOHYCOB, OOpA30BaHHBIX KaXIOHU U3

NPYXHH, HE PABHbI.
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6. MHKpOXMpYprayeckoe YCTPOHCTBO MO ILM. 4 MK 5, OTIMYAIOLIEECS TEM, YTO
YOIBI TP OOJBILIMX OCHOBAHMAX YCEUEHHBIX KOHYCOB, OOpa3oBaHHBIX KaxIOH M3
TIPYXHH. He dolee 45°.

7. MHMKpPOXUPYPrHYeCKO€ YCTPOHCTBO MO II.1, OTIMYalolleecs TeM, YTO Ha
KaX IO} BepLIMHE 3Ur3ara o6pas3oBaH no KpaiHe# Mepe OAMH NPYXHHHbIH BUTOK.

8. MHUKpOXHpYpruueckoe yCTPOHCTBO Mo 1.1, oTIHyallleecs TeM, 9YTO
cTepeHb, H3 KOTOPOTO BBHINOJIHEHA MPYXKUHA, U3TOTOBJEH U3 TMPOBOJIOKH, uMeroLeH
pasnu4Hble Ha pa3HbIX ydyacTkax GopMy H NIIOLIAAb MTONIEPEYHOTO CEYEHHA.

9. MUKpOXHpYpPruyecKkoe YCTpOHCTBO 1O MoboMy M3 1. 11.1-8, oTnuyarolueecs
TEM, YTO KaX[IbIH CKPEIUISIOIIMI 3JIEMEHT BBIIIOJIHEH B BHAE CTATMBAIOLIEro KONbLA,
pasMep KOTOpOro BbIGpaH M3 YCIOBHS BO3MOXHOCTH Da3MELUeHHs YCTpOHCTBa B
YCTAaHOBOYHOM ITPUCIIOCOOICHHH.

10. MUKpOXMpPYpPrHUecKoe YCTPOHCTBO [0 .9, OTIMYAIOUIEECs TeM, YTO
CTACMBAlOLIEe KOJBLIO BBIMOJIHEHO B BHJE IO KpalHeH Mepe OOHOTO IMpYXHWHHOIO
BUTKA.

11. MUKpOXHpYypruyeckoe YCTpoHCTBO 1o Jobomy u3 m. m.1-8, oTnuyaromeecs
TeM, 4YTO KaXXOblH CKPETUISIOIIMH JJIEMEHT BBIMOJIHEH B BHAE YIPYroro CTEPXHS C
KOJIbLIAMH MJIH OTBEPCTHAMH Ha KOHLAX, IPUYEM Pa3Mepbl KoJlell BBIOpaHb! U3 VCIOBHA
BO3MOXHOCTH pa3MellleHHs] YCTPOMCTBA B YCTAHOBOYHOM ITPHCIIOCODIICHHH.

12. MHKpOXUpPYpPrH4eckoe YCTpO#HCTBO Mo nobomy u3 1. 1.1-8, oTianyaroiueecs
TEM, YTO Kax[blii CKpEIUISAIOIIMH 3JJeMEHT BBIIIOJHEH B BUME MPYKHHBI PaCTAKCHHUSA C
KONIbLIaMH Ha KOHLAX, MPHYEM pa3sMepbl Kolell BbIOpAaHbI M3 YCIIOBMS BO3MOKHOCTH
pasMellleHHsI YCTPOHCTBA B YCTAHOBOYHOM IPUCHOCOOIIEHHH.

13. MHKpPOXHpYPrHUecKoe KpeNeXHOEe YCTPOWCTBO, BKIIIOYAIOLICE IPDYXKHHY,
BBIMIOJIHEHHYIO B BHJE YOpPYroro 3ursaroo0pasHoro CTepxkHs, o00pasylouero
3aMKHYTBIA  KOHTYp, OT/IHYalollleecs TeM, YTO IpyXHHa CHOpPMHpOBaHa TaKUM
o6pa3oM, YTO ec¢ pa3sHOHANPABIEHHbIC BEPLIMHBI DACMOJIOKEHBI [0 IE€PUMETPAM
OCHOBaHHH YCEYEHHOTo KOHYCa WM KOHLEHTPHYECKHM OKPYXKHOCTAM, 06pa3yioliuM
MJI0CKOE KOJBLIO, BCE BEPLIMHBI 3MI3aroB, PacHoJIOKEHHbIE Ha ONHOM M3 OCHOBAHWH
yCEUEeHHOTO KOHYCa WIM Ha OJHOW M3 OKPYXHOCTEeH IIOCKOro KOJbLa, CHAO0XKEHB!
(hUKCATOPaMH, KaXIblil U3 KOTOPBIX BBINOJHEH B BHJE YIPYTOro CTEPXHA U CHAOXEH
1Mo KpaiiHeil Mepe OLHUM KPIOYKOM, ITPH 3TOM KaX[blil pUKCATOD MOABMKHO COEINHEH

MOCpeACTBOM CKPEIUIAIOIIHX 3JIEMCHTOB C OIHOM WIH JBYMSl BeplIMHaAMH 3HI34roB C
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obecrieueHreM BO3MOXHOCTM 06GPaTHMOro CKaTHs NPY>XHHBI, Bce (UKCATOPHI
PACTIONIOKEHBI TIO OIHY CTOPOHY OT MpPYXHHbI, a CBOGOAHBIE KOHIBI CTEpXHel
(MKCAaTOPOB  BBIMOJNHEHBI TOA  HCNONHUTEAbHBIE  JIEMEHTBI YCTAaHOBOYHOTIO
NpUCITOCOOIEHUS.

14. MuKpoXHpypruueckoe ycrpoicTso 1o 1.13, oTnnuaromeecs TEM, UTO Yro
[IPH OOJBLIEM OCHOBAHMHM YCEYEHHOTO KOHyca, 06pa3s0oBaHHOTO NpYyXHHOM, He Golee
45°.

15. Mukpoxupypruyeckoe ycTpoiictBo 1o .13, oTimualomeecs TEM, 4TO
KPIOYKH BCEX (PMKCATOPOB OPHEHTHPOBAHbI B CTOPOHY OT OCH IIpY>XUHBI.

16. MuKpOXHpyprigeckoe ycTpoicTBo 1o 11.13, oTinuaromeecs TEeM, YTO Ha
KaX[IOH BeplINHe 3ur3ara obpa3oBaH 1o KpaiiHeit Mepe oauH NPY>XHHHBIA BUTOK.

17. MHKpOXUpYpruYeckoe YCTpPoicTBO Mo .13, oTiMuaromeecs TEM, YTO
CTEpXKCHb, U3 KOTOPOTO BBINIONHEHA MPYXHHA, H3TOTOBJIEH U3 NIPOBOJIOKU, MMEIOLIE
PasMYHbIC HA Pa3HbIX yYacTKax GopMy M MIOWALb MONEPEYHOro CEYEHUS, H CHAGXKEH
KpIOYKaMH, U1K HACEYKaMH, UIIH NPYXHHHBIMU BUTKAMH.

18. MMKpOXHpypriudeckoe ycTpoiictso mo n.13, oTiMuaromeecs TE€M, 4TO, Ha
KOHIle KaXIOro (MkcaTopa, IPOTHBOMONOKHOM CBOGONHOMY, BBIMOIHEHO OTBEpPCTHE
HJIM KOJIBLIO /11 NOABMXXHOTO COCAMHEHUS CO CKPEILISAIOLLUM 3JIEMEHTOM.

19. Mukpoxupypruyeckoe ycrpoiicto mo m.13, oTiMyaiomeecs TE€M, YTO,
KaXJbIH CKPEMIAIOMH JIEMEHT, COEANHAIOUMI (BHKCATOP C OJHOM BEpILIMHOH 3Uri3ara
TIPYXHMHBI BBITIOJHEH B BUAC 3aMKHYTOI'O KONbLUA WM KOJbLA C [0 MeHbLIEH Mepe
OMHHM TDYXHHHBIM BHTKOM, NpHYEM pasMepbl KONeL BHIOPAHBI U3  YCIOBHS
BO3MOXHOCTH pa3MeLLECHHs YCTPOHCTBA B YCTAaHOBOYHOM MPHCIOCOOIIEHHH.

20. Muxpoxupypruyeckoe ycTpoiicteo mo m.13, oT/Hualomieecs T€M, 4YTO
KaXXIBbIH CKPETUIAIOMMH 37IEMEHT BBINOJIHEH U3 YIIPYTOTo CTEPXKHS B BUe CHMMETPUYHO
H30THYTOH CKOObI CO CIIMHKOM M JBYMsi HOXXKaMM C KONbLAMH Ha KOHLAX, IIpH 3TOM
HOXKH COCIMHEHBI C IBYMSA PACMONOXKEHHBIMH PAIOM BEPIIMHAMH 3UI3aroB NPYXKHHEL,
a CTIMHKA CoeIMHEHa C QUKCaTOPOM.

21. MuKpOXMpPYprHYecKoe YCTpoicTBO mo .20, OTIMYalomeecs TEM, 4TO
CNMHKa CKOOBI BBINIONHEHAa C , MO MEHbUIEH Mepe, OMHUM MPYXHHHBIM BHTKOM,
KOTOPBIH MOABHXHO COEAMHEH C KONBLOM HIM OTBEPCTHEM, BBITOIHEHHBIM Ha KOHIIC

CTEPXXH# QUKCATOPa, TPOTHBOMNOIOKHOM CBOGOIHOMY.
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22. MUKpOXHpYpru4eckoe YCTpoMcTBO 1o 1.13, oTnuyarouieecs TeM, 4YTO B
KaxaoM (ukcaTope CBOOOIHBIN KOHEL| CTEPXHS, BHITOJHEHHBIH NMOA UCIIONHUTENbHEIE
3JIEMEHTB! VCTAHOBOYHOTO MPUCNOCOOIEHHUSs, CHA0XeH OTBEPCTHEM MIIH KOJIBLIOM, MIIH
BBICTYIIOM, HJTH IIPOIHJIOM.

23. MuKpOXUpYpruyeckoe YCTpoHcTBO Mo mn.l3, oTauyaloweecs TeM, 4YTO
KPIOYOK (MKCAaTOpa BBINOJHEH Ha BTYIIKE, HEMOABHXHO YCTAHOBJIEHHOH Ha CTEPXKHE.

24. MHUKpOXHpPYPIHUECKO€ YCTpOMCTBO N0 n.l3, omiMyawolleecs TeM, 4YTO
Kpio4ok ¢HKcaTopa BBIIIOJTHEH Ha BTYIKE, YCTAHOBJEHOH ¢ BO3MOXHOCTBIO
nepeMeLlieHHs. MO CTEPXKHIO (PUKCAaTOopa OT HCXOJHOTO TMOJIOKEHHS [0 MOJIOXKEHHS
bukcanui.

25. MHUKpOXHpYyprudeckoe yCTpONCTBO M0 TI000My U3 1. 11.13-24, oTnnyalouieecs
T€M, YTO Ha Ka)XOOM CKDEIUISIOLIEM 3JIEMEHTE BBINIOJIHEH I10 MEHBIIEH Mepe OJIMH
JOTIONTHHUTEbHBIN KPHOYOK.

26. MaHuNynIsSaUMOHHBIA TOJIKATENb, CONEPXALUMH TATH, KaXaas W3 KOTOPBIX
BBIIIOJIHEHA C BO3MOXHOCTBIO CTBIKOBKM C 3JIEMEHTAaMH MHKDPOXHUPYPTrHYECKOTO
YCTPOWMCTBA, OTIIMYAIOLIHICA TEM, YTO OH JOMNOIHUTENbHO cHabXeH HalpaBJISIOLIUMHI B
KOJIMYeCTBe, pPaBHOM KOJHUYECTBY TAI, W KAaTETEpPOM-NIPOBOAHUKOM, COENUHEHHBIM
nocpeicTBOM MY()THI C HAaNpaBISIOLIMMY, 3aKpelUIeHHBIMH Ha Hel, Kaxaas TdAra
yCTaHOBJIEHa C  BO3MOXHOCTBIO  MPOJOJIBHOTO  IEpeMEIlEHUs  OTHOCHTEIBHO
COOTBETCTBYIOLIE €H Hanpasiflollel, BHYTpH My(pTbl W BHYTPUM KaTeTepa-
MIPOBO/IHUKA, npuyeM [UIMHA KaXOOM TATH NpEBBbIIIAeT CYMMapHYXO IIHHY
COOTBETCTBYIOILEH e HampaBisioled, MypThl M KaTeTepa-IpOBOAHMKA, [PH 3TOM
JUCTATIbHBIH  KOHell  KaXXIOM  HamnpaBNsloUIed  BBIMOJNHEH ¢  BO3MOXHOCTBIO
B3aHMOJIEUCTBUS C 3JIEMEHTOM MHMKPOXHPYPIHUYECKOTO YCTPOMCTBA, CTBIKOBAHHBIM C
COOTBETCTBYIOIUEH TArol, a Ha KaTeTepe-NPOBOAHMKE YCTAHOBJIEHO 3aXUMHOE
YCTPOMCTBO, BBHIITONHEHHOE C BO3MOXHOCTBIO (PMKCALMH ITOJIOKEHUS TAT.

27. MaHunynsuMoHHBIA TOJIKATEND MO M. 26, OTIMYAIOLIMIACA TeM, YTO KaxIaas
TATa BBINOJHEHAa M3 THOKOro TPOCHKa WIH CTPYHB!, CPOPMUPOBAHHOTO B BHAE METIIH.

28. MaHUNYJASUKOHHBIH TOJKATENb MO M. 26, OTAHWYAIOUIMMCA TeM, UTO TATH
BBITNIOJTHEHB! B BUIE YIPYTHX CTEPXKHEH C TOPLIEBBIMH KPIOUKaMH, HJIM BBICTYNaMH, UIIH

NPOMKIaMKM Ha KOHUAX, KOTOPble OTKJIOHEHBI NoJ Yriom He Gonee 90° OTHOCHTENBHO

OCH MAaHHUMNIVIALUHOHHOI'O TOJIKATEA.
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29. MaHUIyNSUMOHHBIH TonKaTeNnb Mo m. 26, OTIMYAIOWIMICS TeM, 4YTO
HANpaBJsAIOLIME BBIIONHEHB! B BHIOE YNPYTHX TMOKUX TpyOouek, BHYTPU KOTODBIX
pasMelIeHb] TATH.

30. MaHunynasUMOHHBIM ToOJIKaTeAp MO M. 26, OTIMYAKOLIMHCA TeM, YTO
HanpapJflolIHe BHITNOJHEHbI B BUIe TPyOOUeK, BHYTPU KOTOPBIX pa3MellleHbl TACH, |
3aKperuIeHsl Ha My(QTe TOCPEICTBOM YIIPYTHX CTepXHeH, OTIJIOHEHHBIX Ha yroia fo 90°
OTHOCHTEJIBHO OCH MaHUIYNSLMOHHOTO TOJIKATENA.

31, MaHHUNyIAUMOHHBIN TOJKaTeNb MO 1. 26, OTIMYAIOLIMMCA TeM, YTO
HaIpaBJIAIOLINE BBIMOTHEHBl OMHHAKOBOM JUTHHBL.

32. MaHUNyISUMOHHBIM ToJIKaTeNnb 1o MoboMy u3 M. n. 26-31, oTnuyaromuiics
TEM, YTO My(Ta 3aKpelyieHa Ha JUCTAIbHOM KOHLE KaTeTepa IIPOBOIHHKA.

33. MauunynsUMOHHBIA TOJNKaTeNb 10 JA0boMy U3 1. n. 26-31, oTnHyalommiics
TeM, 4YTO My(dTa 3aKpenaeHa Ha MPOKCHMAIbHOM KOHLE KaTeTepa-MpoBOJHHKA
MIOCPEACTBOM ULIAPHUPHOTO COEOWHEHMUS, a HaNpaBIAIONME PAclONIOKEHBI BHYTPH
KaTeTepa-nmpoBOAHHUKA X BBIXOAAT 34 €ro ﬂHCTaJIbHLIﬁ KOHEL.

34. MaHuNyIAUHOHHBIA TOJNKaTeNb MO NI0O0MY U3 1. . 26-32, oTMyaloMMiCs
T€M, YTO OH JIONOJHHUTENBHO CONEPXHT CTPaxOBOYHYIO TpyOKy, COOCHO

YCTAHOBJICHHYIO Ha KaTETEPE-IIPOBOAHHUKE.



WO 98/01086 PCT/RU97/00199

1/4

. ; i
- . =T1) {"'(x/ x i‘ L
1 X T S Py ’- /< ////

. ’ el = N ,{\ .
== Eee— AN v 2
T t ' ! S EA 4
e g V2
f [T 3N /
1 ! A
s LZ/ \\ 16\_9



WO 98/01086 PCT/RU97/00199
2/4

Qr. 8




WO 98/01086 PCT/RU97/00199
3/4

_
r
n o
T

mr. 10
= Sy
£ e = |



PCT/RU97/00199

WO 98/01086

4/4

ar. 13

11

oir. 14

r. 17




INTERNATIONAL SEARCH REPORT Internationai application No.
PCT/RU 97/00199

A. CLASSIFICATION OF SUBJECT MATTER

IPC: 6 A61F 2/04, 2/06, A61M 29/000
According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: 6 AGIF 2/00, 2/04-2/06, A61M 29/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 5104399 A (ENDOVASCULAR TECHNOLOGIES, INC.), 1,4,6-8,13-15,17
14 April 1992 (14.04.92), figures 1, 3, column 3, 26-30,32

lines 23-24, 27-28, 50-68, column 4,lines 34-49,
column 5, lines 24-37, 55-60, column 6, lines 22-26,
34-36, column 8, lines 57-60, column 9, lines 11-16.

A SU 1217402 A (KHARKOVSKY NAUCHNO-ISSLEDOVA-TELSKY 1,6-7,13-14,16
INSTITUT OBSCHEI I NEOTLOZHNOI KHIRURGII et al.),
15 March 1986 (15.03.86)

A SU 1821176 A1 (CHELYABINSKY POLITEKHNICHESKY INSTITUT) \1,6,13-14,26-27,29-2
15 June 1993 (15.06.93)

A GB 2200848 A (2 MOSKOVSKY GOSUDARSTVENNY MEDITSINSKY 1,6,13-15,17-19
INSTITUT) 17 August 1988 (17.08.98),figures 1, 6, 1 23, 26-27
line 7, pages 11-12, 17-19, 24-28, line 9,pages 10-18.

A US 4710192 A (DOMINGO S.LIOTTA et al.), 1,4,8-10,13-15,17,

01 December 1987 (01.12.87), figures 2B,3, columns 4 26-27,29
and 5, lines 34-36, 50-67 and 1-21, accordingly.

[:] Further documents are listed in the continuation of Box C. See patent family annex.

* Special categorics of cited documents: “T” later document published after the international filing date or prionity

wpn : . : date and not in conflict with the application but cited to understand
A ?:m?";ﬁm :_t‘fegﬁzzd state of the art which s not considered the principle or theory underlying the invention

“E” earlier document but published on or after the international filing date “X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an invenuve

“L” document which may throw doubts on priority claim(s) or which is :
cited to establish the publication date of another citation or other step when the document is taken alone
special reason (as specified) “Y” documcmdof part.iculla.r relevance; the claimed invemi%n cannot be
“yr . : ihie considered to involve an inventive step when the document is
o f,:’:,“,‘,"s“"‘ referring to an oral disclosure, use, exhibition or other combined with one or more other such dogumems, such combination
. . . . . being obvious to a person skilled in the art
“p"  document published prior to the imemational filing date but later than .
the priority date claimed “&” document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
25 August 1997 (25.08.97) 11 September 1997 (11.09-97)
Name and mailing address of the ISA/ Authorized officer
Facsimile No. RU Telephone No.

Form PCT/ISA/210 (second sheet) (July 1992)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/RU 97/00199

C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A GB 2196857 A (MEDINVENT S.A.), 11 May 1988 (11.05.88), 26
figure 1, page 2, lines 7-9, 17-23, 93-103, 111-126.

Form PCT/ISA/210 (continuation of second sheet) (July 1992)



OTYET O ME)K,D,VHAPOAHOM NOUCKE MexnyHaponnas 3asBKa Ne
PCT/RU 97/00199

A. KITACCUDPHKALHA NPEIMETA N30BPETEHMUS:

AG61F 2/04, 2/06, A61M 29/000
CornacHo MexXIyHapoRHOH nareHTHOH Knaccuduxauun (MITK-6)
B. OBJIACTH ITOHUCKA:

[TpoBepenHbiit MEHUMYM ROKYMCHTAUMM (cHcTeMa xiaccutukauuu w uHaekcs) MIIK-6:

AGIF 2/00, 2/04-2/06, A6IM 29/00

prraﬂ npoBeEpeHHass AOKYMEHTAUHA B TOH Mepe, B KaKOH OHa BKJII0YEHA B MOHCKOBbIC HOHGOPKHZ
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C. JOKYMEHTBI, CYNTAIOILIUECA PEJIEBAHTHBIMH

Karteropus*| Cchuikp Ha JOKYMEHTHI ¢ yKa3aHHeM, FAC 3TO BO3MOXHO, pejieBaHTHBIX jacTei OTtHOCHUTCH K MYHKTY Ne
A US 5104399 A (ENDOVASCULAR TECHNOLOGIES, INC.), 14 Apr.1992,¢wur. 1,4,6-8,13-15,17,
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crpoku 24-37,55-60, xonotka 6, crpoku 22-26,34-36, xonoska 8, crpoxu 57-60,
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TYT OBLUEN U HEOTIOXHOUW XUPYPIHH u 1p.), 15.03.86

A SU 1821176 Al (YETABMHCKHU NMOJTUTEXHUYECKHI HHCTHTYT) 15.06.93 | 1,6,13-14,26-27,29-32

A GB 2200848 A (2 MOSKOVSKY GOSUDARSTVENNY MEDITSINSKY INS- 1,6,13-15,17-19,
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A US 4710192 A (DOMINGO S.LIOTTA et al.) 01 Dec. 1987, ¢ur. 2B, 3, xonouxu 1,4,8-10,13-15,17,
4 1 5, ctpoku 34-36,50-67 u 1-21 cOOTBETCTBEHHO 26-27,29

A GB 2196857 A (MEDINVENT S.A.) 11 May 1988, dur. 1, c.2, crpoxu 7-9,17-23, 26

93-103,111-126

DHOCnBﬂyIOlIlMC OOKYMEHTBI YKa3aHbl B IPOROMXKEHHH rpaqmr C. NIaHHBIE O NMATEHTAX-3HANOrax ykKalaHbl B NMPUIOXKEHHH

* Ocobble KaTEropuH CCbUIOYHBIX JIOKYMEHTOB: "T" Gonee noagHui NOKYMEHT, ONyONUKOBaHHDIA NOCIE AaThl

"A"  ROKYMEHT, onpegensiowmi obinil ypoBeHs TEXHHKH NPUOPUTETA M NPHBEICHHDIA LIS IOHHMaHHA u3300peTenHs

“E” Oosiee paHHMit NOKYMEHT, HO OMyO/HKOBAHHBIH Ha JaTy "X" HOKYMEHT, uMeomHii Hanbonee HGAK3KOE OTHOWEHHE K NPEAMETY
MEKOYHAPOIHOI NOJAYK HAM MOCHE Hee TIOMCKA, IOPOYALINii HOBH3HY H M300peTaTeIhCKHH YPOBEHD

"O" ROKYMEHT, OTHOCALUMKCA K YCTHOMY PackpbITHIO, SKCIOHH-  "Y" JOKYMEHT, Mopovatini H300peTaTensCKuid ypoBeHs B cove-
POBAHHIO H T.R. TaHHH C OIHHM MK HECKONABKUMH JOKYMEHTAMU TOH Xt

"P"  nOKyMeHT, ony6nuKOBaHHBIH A0 NaThl MEXIYHAPOMHOH MO- KaTeropus
Ja¥H, HO TOCE HaThl HCMPALLIHBAEMOrO MPUOPHTETA "&" NOXYMEHT, ABASMIOIIMACA NATEHTOM-aHAIOrOM

JlaTa 0eHCTBUTEIILHOTO 3aBEpPLUCHHA MCXKIYHAPOOHOro NovcKa Hata OTNpaBK¥ HACTOALIIEr0 OTYETAa O MEXAYHAPOOHOM

25 aBrycra 1997 (25.08.97) NoMcKe 11 cenrabpa 1997 (11.09.97)

HanmMenoBaHMe u agpec MeXyHapoIHOro ROHCKOBOTO Oprana: YrnonHoMoueHHoe JIMLO:

Bcepoccnitck it 11ay9HO-UCCIIER0BATENBCKMI HHCTUTYT

HHCTHTYT rOCYQapCTBEHHON NATEHTHOM 3KCIEPTHILI, 3.Huxonaesa
Poccust, 121858, Mocksa, Bepexkosckas ua6., 30-1
dakc: 243-3337, reneraiin: 114818 TOOAYA Tenegon Ne: (095)240-5888

®dopma PCT/ISA/210 (Bropoit nuct) (vions 1992)
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