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BHyTpeHHee cTeHTHpPOBaHUE BBU/IY MUHUMAIBHOU TPABMATHYHOCTH U OTHOCUTEJIBHOU JIETKO-
CTHU BBHITIOJIHEHUs MAHUIYJIAINH B HACTOsAIIEE BPeMs PACCMATPUBAETCSA KaK MPUOPUTETHBIA CIIOCOO
JIPEHUPOBAHUS B TAHKPEATOOMIMAPHON XUPYPTUH U YPOJIOTHH [1, 2].

KonTposmpyemoe ApeHHMpOBaHUE BHEIEUEHOUHBIX JKETYHBIX IyTed U IaHKPEaTHIeCKOTO
MPOTOKA COTPSIKEHO C PANOM OOBEKTUBHBIX MpobseM [3]. HAOCKOMMUECKUH KOHTPOJIb HE BCErza
BBITIOJTHUM, 0COOEHHO TIOCJIE PAIMKAJIBHBIX BMEIIATEIhCTB HA MMAHKPEATO - IyOJeHATBHOU 30HE [4].
Hapy»xHoe npeHHpOBaHUE Uepe3 eCTECTBEHHBIE IyTH YBEJIWUYNBAET JUINHY JAPEeHa)ka U PUCK ero 00-
crpykiuu. [IpoBefieHUEe ApeHa)ka 4epe3 CTEHKY IOJIOTO OPraHa MOBBIIMIAET PUCK BOCIATHUTETHHBIX
OCJIOXKHEHUH [5, 6]. OcraBeHue «IIOTEPSIHHOIO» APEeHaka UCKJII0YaeT BO3MOKHOCTb CBOEBPEMEHHO-
ro ero yjajeHus [4, 6]. /Iy UCKIIOUEHHS BBINIENIEPEYUCIEHHBIX HEOCTATKOB TpebyeTcst pa3paboTKa
KayeCTBEHHO HOBBIX JAPEHAKHBIX CUCTEM.

ITesb: 060CHOBATH BO3MOXKHOCTD ATPABMATUYHOT'O YIAJIEHUS HAHOCTPYKTYPHOTO CIIUPAIBHO-
ro crerTta (HCC) uepes cTeHKy IOJIOTO OpraHa.

Marepuajibl 1 MeTOABI. llccienoBaHre MeXaHUYECKUX CBOWCTB CTEHKH IIOJIOTO OpraHa
BBITIOJTHEHO HA CEKIIMOHHOM MaTepuasie (IIOAB30IIHA, TOAA, CATMOBU/IHAS KHUIIIKA, XOJIEJIOX ¥ MO-
YETOYHHK) 5 TPYIOB MY?KCKOTO I10JIa, YMEPIITNUX HACUJIbCTBEHHON CMEPTHIO B BO3pacTe 31 — 46 Jjer, oT
5 10 13 YacoB /IO CEKIIUY, B OPIONIHOH MOJIOCTU U MOYEBOH CHUCTEMe KOTOPBIX HE BBISBJIEHO BOCIATHU-
TeJIbHBIX U3MeHeHUuN. CeKIIMOHHBIM MaTepyuasl OTMbIBAIU (PU3UOJIOTUYECKUM PacTBOPOM, He PUKCU-
poBay, Hape3ayu KOJIbI[AMHU IIUPUHON 10 MM HNEPIEHANKYJISIPHO IPOJoIbHOU ocu. KomryecTBo Te-
CTUPOBAHHBIX 06PA3I[0B MPUBEAIEHO B TAOIHUIIE 1.

Tabauna 1
KosimyecTBO TECTUPOBaHHBIX O0PA3IOB TPYIMTHOIO MaTepuaia
HccenenyeMblit cerMeHT 110pAAKOBIH HOMEp TpyNIa Bcero
1 2 3 4 5
IToxaB3monIHas KUIIKa 5 5 5 5 5 25
Tomas xuka 5 5 5 5 5 25
CHUrMoBHHAS KHUIITKA 5 5 5 5 5 25
Xosegox 5 5 5 5 5 25
MoueTouHUK 5 5 5 5 5 25
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HcenenoBaHuss MEXaHUYECKUX CBOMCTB CTEHOK ITOJIBIX OPTaHOB MPU PACTSKEHUN BBITIOTHSIH
Ha BJIEKTPOAMHAMHUYECKON ucmbITaresbHOl MamuHe Instron ElectroPuls E3000 (mpousBomacTBoO
CIIIA), c uCIOJIb30BAaHHUEM JIATUNKA YCHJIUS PACTIKEHUS/CXKATHSA € UATIa30HOM U3MEPsSEMBIX Harpy-
30K 0+250 H u TouHOCTBIO U3MepeHUs 0,5%. PacrsikeHne 06pasnioB MPOBOAWIH C IIOCTOSHHOM CKO-
POCTBIO 10 MM/MUH, IIPH 100% BjIaKHOCTU U TeMrepaTtype 25°C. B xoze ucnbrtanus 06pasnoB B aB-
TOMAaTHYECKOM PEKUME BBITIOJTHSIN IIOCTPOEHUS JUarpaMM HallpsiKeHue-1edopMarius.

B03MOXHOCTh yAAJEHHUA OKCIEPUMEHTAIbHOTO HAHOCTPYKTYPHOTO CHHUPAJIBHOTO CTEHTA
(HCC) uepes cTeHKY TOIIEH, MOAB3/IONITHON, CHTMOBU/THOU KHUIIKH, KEJTIHOTO ITy3bIps, MOYEBOTO IIy-
3bIpSA U TIOYEYHOU JIOXaHKH HCCJIEJI0OBAaHA HA CEKIIMOHHOM MaTepHaJie 5 TPYIIOB 000€ero Ioja, yMmep-
WX HACWJIBCTBEHHOH CMEPThIO B BO3pacTe 35 — 48 JIeT, OT 4 710 16 4acoB /I0 CEKITUU, B OPIOIIHOM 10~
JIOCTU ¥ MOYEBOH CHUCTEME KOTOPBIX HE BBISBJIEHO BOCIAJIUTETbHBIX U3MeHeHUH. C KaXIbIM O1OJIOTH-
YeCKUM OOBEKTOM OT O[HOTO TPYIa, KPOME IMOUYEUHOU JIOXaHKH, BBIIIOJIHEHO IO IATh UCIBITAHUH, C
MOCJIeIHEH BBIMIOJIHEHO 110 ABa UCIIbITaHuA (TabJI. 2).

Tabsuna 2
KoaunuecTBo ucneitanuii yraneausa HCC uepes cTeHKy 0JI0ro opraHa
HUccrenyeMblii 6HOIOTHYECKHE OOBEKT 1 HSPHHKOBHHSHOMGP prj:a 5 Bcero
IloaB3oIIHASA KUIIIKA 5 5 5 5 5 25
Tomas KUIIKa 5 5 5 5 5 25
CurMoBuAHAS KUIITKA 5 5 5 5 5 25
JKequHplH y3IPH 5 5 5 5 5 25
MoueBoii y3bIph 5 5 5 5 5 25
IToueuyHad ji0XaHKa 2 2 2 2 2 10

HHC (natent P® «CnupanbHBIH CTEHT ¢ MaMAThIO GopMbI» N2112045 OT 04.04.2011) UMe
reOMEeTPUYECKUE Pa3MepPhl, COOTBETCTBYIOIINE X0JIe0Xy U MoueTouHUKy (auamerp 5 Ch u miuHy 5
cm). HCC usrorosiisiik w3 mpoJsieHoBod HutH auaMmeTpoM USP 0 (0,4 MM), 3alUINAIN OPUTHHAIb-
HBIM HAaHOPa3MePHBIM MOKPBHITHEM Ha OCHOBe aMOpPGHOTO0 YIJIepo/ia U aToMapHoro cepebpa («Menu-
[MHCKOE TMOKPBITHE Ha OCHOBE aMOP(HOI0 yIyIepoaa» CBUAETENbCTBO N244, 3apErUCTPUPOBAHO B fe-
MIO3UTAPUN «HOY-Xay» OT 17.06.2011). CTEHT yZassuiu 3a HEeCHUPAJIbHYI0 YacTh, IEPGOPHUPYIOIIYIO
CTEHKY MoJioro oprana. CHapy»u MecTO BbIKoJIa HecriupaabHoi yactT HCC ykiemnisiin Z-o6pasHbiM
mBoM moJiucopb 5-0 («Crocob yCTaHOBKU CITUPATLHOTO CTEHTa» CBUAETEIBCTBO N274, 3apETUCTPUPO-
BAaHO B JIENIO3UTAPUH «HOY-Xay» OT 27.04.2012). TpakIuio MpOBOJMIN € IOCTOSHHBIM ycuaueM 0,1 H.
IJesIoCTHOCTD CTEHKU OLIEHUBAJIN METOJIOM IMHEBMOIIPECCUU IIPU MOTPYKEHUU B BOJLY, IIOJOTPETYIO JI0
37°C, Ha IyOWHY 5 CM 10 MUHUMAaJIbHOMY JIaBJIEHHUIO B IIPOCBETE II0JIOTO OPTaHa, BHI3bIBAIOIIEMY BhI-
JleJIeHVe Iy3bIPbKOB Bo3ayxa uepe3 Mecto yaaneHus HCC [7 — 10] u Ha ocHOBaHUN MOPGOJIOTHIECKO-
ro MCCJIEIOBAHUSA CPE30B CTEHKU IIOJIOTO OPraHa, BBHINOJHEHHBIX B €€ IJIOCKOCTHU, T.€. NepPIEeHIUKY-
JIsipHO HamnpasseHuto Tpaknuu HCC.

Pe3yabTaThl 1 UX 00Cy:kaeHHe. MexaHnuyeckas MPOYHOCTh TPYITHOTO Marepuasa obpas-
IOB KEeJIyZIOUYHO-KUIIIEYHOTO TPAKTA, X0JIeI0Xa 1 MOYETOUHHKA OMpPEAesiIach TUIIOM OHOJIOTHYECKO-
ro 00bEKTa, HO TAKKE TIOKA3ATeH KaK Ipezes MPOYHOCTH U MaKCUMaIbHAasA JleOpManus Py pacTsi-
JKEHUU He UMeJIM HOPMAaJIBHOTO pacIipe/lejieHus, YTO CBA3aHO ¢ HEKPOJIOTUYECKUMU U3MEHEHUSIMH B
U3y4yaeMbIX TKaHIX (HapuMep, CIaCTHUYeCKUM COKpallleHreM JieHoMuoIuToB). Hawtyuinue nokasa-
TeJIN CenuIIHOCTY B OTHOIIEHUH HCCIEAYEMBIX OMOJIOTUYECKUX O0BEKTOB OBLIH IIPUCYIIY MOJIYJITIO
yapyroctTu. MakcuMasibHbIE IOKa3aTed MOcAeAHero ObLIM OTMEYEHBI y XOJIe0Xa U MOYETOUYHHKA,
P 3TOM OTCYTCTBOBAJIA CTATHCTHYECKAs pa3HHUIlA IO 3TOMY IIOKa3aTeyi0, KOTOPHIA COCTaBUJI
1247,7+316,2 u 961,4+218,5 kIla cooTBeTcTBeHHO (p>0,05). Tolas U MOAB3AOIIHAA KHIITKA TaK JKe
WMEJIH COTIOCTaBUMBbIe ToKazaTesn moayst FOura 645,9+51,2 u 594,7+66,2 kIla (p>0,05), IpH 3TOM
JTOCTOBEPHO OTJIMYAJIUCH OT X0JIe0Xa U MOUEeTOUHUKA (P<0,05). MUHUMAaJIbHbIE CTATHCTUYECKH 3Ha-
YUMble OTJINYUs IOKA3aTessd MOJIYJIs YIPYTOCTH OBLIM OTMEYEHBI JJISI CUTMOBHUAHOM KWIIKUA —
2098,3+48,6 kIla (p<0,05, puc. 1).

ITonyyeHHBIE pPe3yIbTAThI MOKHO OOBACHUTH PA3HUIIEH B OTHOCHUTEJIHHOH (II0 CPAaBHEHUIO C
TOJIIIHOY BCEH CTEHKM) TOJIIIMHE MOICU3UCTOTO CJI0sI, KOTOPBIH MaKCHMAaJIFHO BBIPAXKEH B XOJIEO-
Xe ¥ MOUETOYHUKE U MMeEeT HauMeHbIllee MPUCYTCTBUE B CTEHKE CUTMOBUAHON Kumku. Iloaciusu-
CTBIN CJION IO CPaBHEHHUIO C IPYTUMH CTPYKTypPaMU CTEHKH I10JIOTO OpPTraHa COAEPKUT MaKCUMAaJIbHOE
KOJINYECTBO KoJUIareHa U obecreunBaeT HoAfep:KaHe MEXaHMIECKON TPOYHOCTH, YTO COOTBETCTBYET
JINTEPATYPHBIM JJAHHBIM MHOTOYHCJIEHHBIX HCCIJIEJIOBAHUN, MTOCBAIIEHHBIX U3YYEHUI0 MEXaHUIECKOU
MPOYHOCTH KUIIIEYHOTO 11Ba [7, 9].

Ja ucneitanua Bo3MoxkHoCTH yraneHua HCC depes cTeHKy IIOJIOTO OpraHa HCIOJIb30BaHA
CIIUpaIb U3 IpoJieHoBoH HUTU AuameTpoM USP 0 (0,4 MM) Cc TeOMETPHUYECKIMU pa3MepPaMu: JUAMETP



HAYYHbIE BEJOMOCTU y. Cepua MeanumHa. ®apmaums. 2014. Ne 11 (182). Beinyck 26/1 63

5 Ch u gnuHA 5 CM — IpPU UCHBITAHUU JecATH 00pa3IoB mMesa Ko3pUuIueHT ynpyroctu 23,1+4,7
H/m. HCC ypansanu 3a HECIHPAJIbHYIO 4YacTbh, HEeP(OPUPYIONIYI0 CTEHKY MoJIoro opraHa. CHapy:Ku
MecTO BBIKOJIa HecnupanbHOH yactu HCC yxirenisin Z-o6pa3HbIM CepO3HO - MBIIIEYHBIM IIIBOM I10-
ancopb 5-0 («Crocob6 yCTaHOBKM CIIUPAIBLHOTO CTEHTa» CBUJIETEBCTBO NO74, 3aperncTpUPOBAHO B
ZIETIO3UTAPHU «HOY-Xay» OT 27.04.2012).

1247,7£316,2

mogynb ynpyroctu (FOHra), klMa

274,3+48,6**

O xoneaox B mo4veTodHWK O Towasn kuwka O noaB3aowHan kuwka B curmoBmaHas Kulika

Puc. 1. Ilokaszarenu MOAyJI YIIPYTrOCTH TPYIIHOTO MaTepUasa.
* - IMEIOTCS CTATUCTUYECKH 3HAUYNMble Pa3INUKs OTHOCUTEIHHO X0JIe/I0Xa U MOYETOUHHKA (P<0,05);
*¥ - IMEIOTCS CTATUCTUYECKH 3HAYMMBbIE PA3JINIUA C IPebIIYIINMY rPynIaMu HabmoeHus (p<0,05).

Tpakuus cTeHTa ¢ MOCTOSHHBIM ycuiaueM 0,1 H obecrneunsia pacKpyYnuBaHUe CIHPAIN U yaa-
JIEHUE BCEX UCCIIENyEMbIX 00pa3IloB CTEHTA 32 7,4+2,2 ceKyH/ibl. OTCyTCTBOBasIa 3aBUCUMOCTD OT TOJI-
IIUHBI CTEHKH, Yepe3 KOTOPYI0 MPOU3BOAUTCA U3BJIEUYEHUE, T.€. OT HCIOJIH3YEMOTO OHOJIOTHYECKOTO
obbekTa. [ToslyueHHbIE PE3YIBTATHI MOKHO OOBSCHUTH XOPOIIIUMHU [TOBEPXHOCTHBIMH XapaKTEPUCTHU-
KaMU HUTH CT€HTa, MUHUMHU3UPYIOIIIMU TPEHUE.

PesysibTaThl MTHEBMOIIPECCUU HCCIIEAYEMBIX GMOJIOTUUECKUX 0OBEKTOB ITOKA3IN JOCTATOUHYIO
MeXaHHYECKYI0 TePMETUYHOCTh CTEHKHU IIOJIOTO OpraHa IOCJe W3BJEUYEHUS CTEHTA W MPEBOCXOIMIN
MOKa3aTeId MeEXaHMYECKOH TepMETUYHOCTH KHUIIIEYHOTO IIIBa B 50 MM PT. CT., peKoMeHZoBaHHbIe W./1.
Kupnatockum (1964), A.B. Illorrom u A.A. 3amoposkeriem (1983) [9]. [epMeTHUHOCTh MecTa U3BJIE-
YeHHUs CTEHTa 3aBHICEJIa OT HCIBITYEMOTO OHMOJIOTUUYECKOTO OOBEKTA U OIpeessach TOJNIIHUHON ero
cTeHKH. MUHUMAaTbHBIE IIOKA3aTEIN MEXAaHUYECKOU TEPMETHYHOCTH 0€e3 JOCTOBEPHBIX Pa3Iudul GbI-
JIN 3apPErvMCTPUPOBAHBI [JIA TOYEYHOH JIOXaHKH, JKEJTUHOTO My3bIpAd W CUTMOBHUIHOU KHUIIKA —
93,5+15,1, 104,2+13,6 U 127,1£29,5 MM PT. cT. (p>0,05, puc. 2). MakcumMaybHbIe TOKA3aTETH THEBMO-
Tpeccuu OBLIN TOJyYEHbl B OTHOIIEHUHM MOYENy3bIPHOHN CTEHKH, JIABJIEHHE HapyIIalollee ee repMe-
TUYHOCTb COCTABHJIO 319,3+45,5 MM PT. CT. (p<0,01, puc. 2). IIpoMexyTouHOe PacIoIOKEHHE CO CTa-
TUCTUYECKHU IOCTOBEPHOU pasHHUIEN C MPEABIIYINMH OHOJOTHYECKUMU 00BEKTAaMHU 3aHSIJIUA TOIAS U
MOZB3/0IIIHAs KHUIKa (P<0,05, puc. 2). FX mokasaTtejn MeXaHHYeCKOW TepMETUYHOCTH COCTABHJIU
COOTBETCTBEHHO 212,9+33,5 1 194,1+23,8 MM PT. CT.
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O XenyHbl Ny3blpb B noyeyHas noxaHka O curMoBuAHas KuLKa
O noae3gowHas kuwka B Towas Kuwka O moyeBoM Ny3blpb

Puc. 2. IlokazaTe MeEXaHUYECKOH TEPMETUYHOCTU CTEHKHU TPYITHOTO MaTepuasia Iocjie n3BJI€UYCeHUA CTCHTA.
* - UMEIOTCS CTATUCTUYECKU 3HAUNMBbIe pasjingyuA OTHOCUTEJIBHO X0J1ea0xa,

MOYETOYHHKA U CHTMOBH/THOH KUIIKHU (P<0,05);
*¥* - UMEIOTCSI CTATUCTHYECKH 3HAUNMbIE PA3JINYHs C IPEbIAYIIIUMI TPyIIIaMu HaboaeHus (p<0,05).

Mopdosoruueckas KapTHHA CTEHKHU IOJIOTO opraHa nocie uspieduenus HCC He umena ciie-
nUGUUHOCTH B 3aBUCUMOCTU OT 0OBEKTA MCCIEIOBAHUA U XapaKTepPU30BaIach HaIu4YueM mepdopa-
[IMOHHOTO OTBEPCTHSA JUAMETPOM 238,5+26,4 MKM (pHC. 3), KOTOPOE BBIABJISAJIOCH B MBIIIEYHOM CJIOE.
MeHpni aMeTp OTBEPCTHUA B TKAHAX CBA3AH C YCAJAKOU BO BpeMs ¢ukcanuu. B mojciausucrom
cy10e U B obsactu fiebopManyy TKaHel Z-o6pa3HbIM IIBOM, JaHHOTO /lepekTa He onpeaessiock. Hu B
OIHOM U3 O0pa3IOB He BBIABJIEHO pPa3pyIleHUs CTEHKH U OTCYTCTBOBAIW IWJISINVE ITOBPEKIEHUI
OKpy»KaroIux Tkanei npu yaanenun HCC (puc. 3).

o

QR TS Ay gi PRl
Puc. 3. Ilepdoparonnoe oTBepcrre (IOKa3aHO CTPEIKOi) mocie ussiaeuenus HCC.
Oxkpacka: reMaTOKCUJINH+3031H. YBeIHUeHHe a — X200, b — X400.

OTTasKuBasACh OT IIOJIyYeHHBIX AAHHBIX MOXKHO 3aKJIIOUHUThH CJIeylolllee: MexaHudecKas
IIPOYHOCTh CTEHKU II0JIOTO OpraHa OIlpefiesisieTcsl COo/lepKaHMeM KoJlareHa B IIOJIC/IM3HCTOM CJIOE.
Haubospiryo opraHayio crienudUIHOCTh IPU UCCIIEIOBAHUYM MEXaHUUECKHX CBOWCTB MMeJI MOAYJIb
ynpyroctu (FOHra) nsy4yaembIx TKaHel. Bei6panHas xectkocts crirpanu HCC mo3Bosisiia yaaauTh ero
yepe3 CTEHKY HCCIIEAYEMBIX IIOJIBIX OPTaHOB 6e3 MOBpEeXAEHU MTOC/IeJHEN, UTO TOATBEPIKIEHO MOP-
dosornueckn U TaHHBIMU THeBMoIpeccuu. KosinuecTBEHHBIE TOKA3aTEIN T€PMETUYHOCTH CTEHKH
II0JIOTO OpraHa, MOJIydYeHHbIe [IPU IIPEBMOIIPECCHH, 3aBHUCEJIH OT €€ TOJIIIHNHBI U, BEPOSATHO, CIIOCOOHO-
CTH CJIOEB CMEIATHCS IIPU PACTIKEHUH.
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BBIBOABI:

1. Omnpegnenenne moayasa ynpyroctu (FOHra) mmeno HanboJBIIYyIO CIENUPUIHOCTh B OTHO-
[IEHUH UCCIIETyEMbIX OHOJIOTHYECKIX OOBEKTOB.

2. BesuuwHa MOJyJIsl YIPYTOCTH OIPEAeIsach OTHOCUTEILHON TOJIIHUHON MTOACTU3UCTOTO
CJI0sI, MAKCUMAJTbHBIE TIOKA3aTe TN 3aPErUCTPUPOBAHBI JIs X0JIe[[0Xa, MOAy b KOHra KOTOPOro IpeBbi-
CHJI aHIOTUYHBIH ITOKA3aTeJIb JJIA TOHKOU KHUIIKHU B 1,9-2,2 pasa, TOJICTOH B 4,5 pasa.

3. 3nauenmue ko3ddumnuenta ympyrocru cuupanu HCC 23,1+4,7 H/m mosBonmino Gecmpe-
MATCTBEHHO MU3BJIEYb €70 Yepe3 CTEHKY HUCCIEYEMBIX IIOJIBIX OPTAHOB.

4. PesynbTaThl MMHEBMOIIPECCUH, IOJYyYEHHbIE IIPH KCCIEAOBAHHUU MEXaHHYECKOH repmMe-
TUYHOCTU MECTa yJIaJIEeHUs] CTEHTa, OIPEAEIsUTUCh TOJIUHON CTEHKH ITOJIOTO OpraHa U MPEBbICHIN
MHUHUMAaJIbHBIE IOIYCTUMbIE 3HAYEHHU OT 1,6 710 5,3 pasa.

5. HeobxoauMo poBeieHNE SKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUH crtocoba ynanenus HCC.

Asmopbt svipaxcarom 6.aazodapHocms cmaputemy HayuHomy compydnuxy IJenmpa «HCMH», kaHOu-
damy ¢us.-mam. nayx Kysvmenxo Heany Hukonaesuuy 3a nomowb 8 npogedeHuu MexaHu4ecKux UCbIMAaHUL.
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PROOF OF POTENTIAL DISPOSAL SPIRAL STENT THROUGH THE WALL OF A HOLLOW
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ORGAN IN EXPERIMENT

Controlled drainage of the biliary tract and pancreatic duct associ-
ated with a number of objective problems. Endoscopic control is not always
feasible, especially after radical interventions on pancreatic -duodenal area.
External drainage through the natural drainage path length increases and
the risk of obstruction. Drainage through the wall of the hollow body in-
creases the risk of inflammatory complications.

The study investigated the mechanical properties of small and
large intestine, the common bile duct and ureteral stent proved rigidity
spiral. At autopsy material studied tightness wall of the hollow body after
removal of the stent.

Keywords: medical implant, the stent, inflammation, drainage.



