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KommpeccuonHbie crioco6sr CO3AaHIS MEXKHUIIEIHBIX COYCTHI MMEIOT IIPeHMyIecTBa IepeA TaKOBbIMH, CHop-
MMPOBAaHHBIMH IIPH IIOMOINM PYYHBIX U MeXaHHYecKux mBoB. QPopMupOBaHHE aHACTOMO3OB 33 CYET KOMIIPECCHU
TKaHeHl SIBASETCsI HanboAee COBepIIEHHBIM METOAOM coepnHeHHs TKaHeil. CoBMecTHO ¢ mibkeHepamu Hayuwo-
MICCAEAOBATEABCKOTO MHCTUTYTa MEAMIMHCKUX MAaTEPUAAOB U MMIIAAHTATOB ¢ mamarbio Gopmsl (r. Tomck) 6biaa
paspaboTaHa KOHCTPYKIIMS U3 CIIAABA HUKEAUAQ THTAHA U TPH BapHaHTa GOPMUPOBAHMS OeCIIOBHBIX KOMIIPECCHOH-
HBIX AHACTOMO30B HA TOHKOH KHIIKe. B aKcIlepHMeHTaAbHOM HCCAAOBAHHU CHOPMHUPOBAHO 28 GECIIOBHBIX KOM-
IpeCCHOHHBIX aHACTOMO30B Ha TOHKO KHUIIKe, 13 HHX 10 coycTuit 1o TUIry «60K-B-60K>, 10 COyCTHII IO TUITY «KO-
HeIl-B-KOHEIl» U «KOHeIj-B-60K>. FI3yueHp! MexaHMIeCKast ¥ GMOAOTHIECKAsI IPOYHOCTD AHACTOMO3OB, OIIPEAEAEHbI
CPOKHM OTTOP>KeHHUSI KOMIIPECCHOHHBIX YCTPOMCTB, IIePBUYHAS IIPOXOAUMOCTh aHACTOMO30B, MOp$OreHe3 KOMIIpec-
cuonHoro mmBa. OCAOXKHEHHUH, CBA3AHHBIX C HCIIOAb30BaHMEM KOMIIPECCHOHHOTO YCTPOMCTBA, He OoTMedyeHO. bec-
LIOBHbIE KOMIIPECCHOHHBIE AHACTOMO3BI MEXaHUYeCKH U OMoAOrHMdIecKH repMmeridHsl. K 9-M cyT Bo Bcex caydasx
KOMIIpECCHOHHbIE YCTPOMCTBA OTCYTCTBOBAAHU B OPIONIHOM ITOAOCTH. I'MCTOAOIMYeCKIe NCCAEAOBAHIIS IIOKA3AAH, YTO
IPOIIeCC pereHepaIfui UAT C MUHUMAABHBIM PA3BUTHEM PYOIIOBOI TKAHU H COIIPOBOXKAAETCS IIOAHOM aAaIITaIedt
BCEX CAOEB TOHKOM KHIIKH. PazpaboTaHHbIe CIIOCOOb! $OpMUPOBAHUS HeCIIOBHBIX KOMIIPECCHOHHDIX aHACTOMO30B
HAa TOHKO KHIIKe II03BOAHAH CO3AATh OOAee IPOYHBIE U HAAEXKHbIE AHACTOMO3BI Ha TOHKOM KHIIIKE, TeM CaMbIM IIpe-
AYTIPEAUTD Pa3BUTHE TUIIMYHBIX OCAOXKHEHHI U IOAYYHUTD XOPOIIHe TOCAEOIIePAI[OHHbIE Pe3yAbTATHL.

KaAroueBbie cAOBa: umniaHmameol ¢ Namsmvro prprl, ycmpoﬁcmsa U3 HUKeAUoa mumara, KOMnpeccuoHHole
becuioBHbIE AHACMOMO3DL.

KOH}ANKT HHTEPECOB:  aBTOPBI IIOATBEPXKAAIOT OTCYTCTBUE KOHPANKTA HHTEPECOB, O KOTOPOM HEOHXOAUMO
COOOLINTS.

I'[pospatmocu, q)l/IHaH- HHKTO H3 aBTOPOB HE UMEET (l)PIHaHCOBOfI 3aMHTEPECOBAHHOCTH B ITPEACTABAEHHDIX
coBOM ACATCADHOCTH: MaTepHaAaX MAU METOAAX.
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Compression methods for creating inter-intestinal anastomoses have advantages over anastomoses formed
using manual and mechanical sutures. The formation of anastomoses due to tissue compression is the most
advanced method of tissue connection. Together with the engineers of the Research Institute of Medical Materials
and Implants with shape memory (Tomsk, Russia), a titanium nickelide alloy design and three options for the for-
mation of seamless compression anastomoses in the small intestine were developed. In an experimental study, 28
seamless compression anastomoses on the small intestine were formed, of which 10 side-by-side anastomoses, 10
end-to-end anastomoses and 8 end-to-side anastomoses. The mechanical and biological strength of the anasto-
moses, the timing of the rejection of compression devices, the primary patency of the anastomoses, the morpho-
genesis of the compression joint were studied. There were no complications associated with the use of the compres-
sion device. Seamless compression anastomoses are mechanically and biologically tight. By the ninth day in all dogs,
compression devices were absent in the abdominal cavity. Histological studies showed that the regeneration process
proceeds with minimal development of scar tissue and is accompanied by complete adaptation of all layers of the
small intestine. The developed methods for the formation of seamless compression anastomoses in the small intes-
tine made it possible to create more durable and reliable anastomoses in the small intestine, thereby preventing the

development of typical complications and obtaining more favorable results.

shape-memory implants, titanium nickelide devices, sutureless compression anastomoses.
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BBEJIEHUE

KommpeccroHHBIi cr1oco6 cO3AaHMS aHACTOMO-
30B SIBASIETCSL HaubOAee COBEpLIEHHBIM METOAOM
coepunennss TKaHeit [1-6]. Kommpeccronmsie
AHACTOMO3B O00AAAAIOT XOpOIIEH MeXaHHIeCKOM
IPOYHOCTBIO, OMOAOTUYECKON IepPMETUYHOCTDIO, U
IIPOIIeCC 3KUBACHHS IIPOTEKAET C He3HAYUTEAbHBIM
pasBuTueM pybuosoit TKanu [2, 7]. OcHoBaHHAMH
AASI BBIOOpA HUKEAMAQ TUTAHA B KA4eCTBE MaTePUAAA
AASL U3TOTOBAEHMS KOMITPECCHOHHBIX YCTPOMCTB II0-
CAY>)KMAHM €rO BBICOKAsl 9AACTUYHOCTD, IPUCYTCTBUE
adpdekra mamsaTH $OpMbI, OHOAOrHMYECKAs] HHEPT-
HOCTb, CIIOCOOHOCTb He PaspyLIaThCs IIPU MHOIO-
KpaTHOM ucrioap3oBanmu |8]. Ha ocHoBe HuKeAnAa
TUTaHA Pa3pabOTaH LieABI PsiA KOHCTPYKLUI AAS
$opMHUpOBaHHs KOMIIPECCHOHHBIX aHACTOMO30B Ha
MOABIX OpraHax [8-16].

IIpu $opmupoBaHUH KOMIIPECCHOHHBIX aHACTO-
MO30B C HUCIIOAB30BAaHHEM PAa3AUYHBIX YCTPOUCTB M3
HUKEAMAA TUTAHA, KaK IPABUAO, TPeOYeTCsl HaAOXKe-
HIHe PyYHbIX IIBOB B MECTe BBEACHIS KOHCTPYKIUHU B
IPOCBeT MOAbIX opraHoB. ITo pesyabraTam coOcrt-
BEHHBIX HAOAIOAEHMIT, HECOCTOSITEABHOCTD KOMIIPEC-
CHOHHBIX aHACTOMO30B BO BCEX CAY4YasX OTMeYeHa
B 00AACTH PYYHOH MOPLUM IIBOB, YTO IOOYAHAO
CO3AATh KOMIIPECCHOHHOE COYCTbe 0e3 HAAOXKEHMS
PYYHBIX IIBOB.

LeAb rccaepOBaHUS: pa3paboTaTh CIIELHAABHOE
YCTPOMCTBO M CIIOCOO GOPMHUPOBAHMS KOMIIPECCH-
OHHBIX 6€CIIOBHBIX AHACTOMO30B Ha TOHKO KHIIIKe.

MATEPUAJ U METO/bI

Ha 6ase HayuHo-mccA€AOBaTEABCKOTO HHCTH-
TyTa MEAULMHCKAX MATEPUAAOB U HMIIAAHTATOB
c mamarpio popmpr (r. Tomck) 6biaa paspaborana
KOHCTPYKLHS AAS  QOPMHPOBaHUS OeCIIOBHBIX
KOMITPECCHOHHBIX AHACTOMO30B Ha TOHKOF KHIIKe
6e3 py4HOil MOpLMK MBOB ([OAYYEH MATEHT Ha U30-
6pererue P®) [10, 17]. YcrpoiicTBo mpeacTaBAeHO
ABYMsI KOMIIPECCHPYIOIIUME OpaHIIAMHI U IPYKH-
HOM, KOTOpPasi CBOAUT OpaHIIN A0 IIOAHOTO COIIPH-
kocHoBeHus (puc. 1). AuameTp KaxxAoit GpaHmm —
17-18 MM B COOTBETCTBHE C pPa3MepPOM TOHKOM
KHIIKY, IPyXUHA U3 4-5 BUTKOB He 6oAee 7 MM
B AMAMeTpe.

KommpeccronHOe — AaBAeHHE, — OKasbIBaeMoOe
CAQBAUBAIONMMYU OpaHIIaMK KOHCTPYKIHH, PaBHOE
0,025 H/mM?, siBASIeTCA AOCTAaTOYHBIM U HEOOXOAU-
MBIM AASL pOPMHPOBAHMS HAAEKHOTO 6eCIIOBHOTO
KOMIIPECCHOHHOTO QHACTOMO3a U OTTOPSKEHHs
YCTpPOMCTBA Ha 7—8-€ CyT ITOCA€E OllepaLiUH.

B akcrepuMeHTe Ha XUBOTHBIX OBIAO HAAOXKEHO
28 6eCIIOBHBIX KOMIIPECCHOHHBIX aHACTOMO30B Ha
TOHKOM KUIIKe.
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0

Puc.1. Koncrpykims aas $opmMupoBaHusi 6eCHIOBHBIX
KOMIIPECCHOHHBIX aHACTOMO30B Ha TOHKOM KHUIIKE B COMK-
HyTom (a) u passesennom (6) Buae

Fig. 1. Design for the formation of seamless compression

anastomoses on the small intestine in closed (a) and
diluted (6) form

B nporiecce aKcIepuMeHTa OIPEAEASAN CPOKH
OTTOpKEHMSI M MHIPALUM YCTPOUCTB, H3y4aAH
IIPOXOAMMOCTD aHACTOMO30B, IPOBOAMAHM HCCAe-
AOBaHHe (H3MYECKON M OUOAOTMYECKON repMe-
TUYHOCTH COYCTHM, M3y4aAH IIPOAOAKHTEABHOCTD
CPaCTaHMsI COEAMHSEMBIX TKaHeil. MexaHI4ecKyo
IIPOYHOCTD OIPEAEASIAU METOAOM THMAPOIIHEBMO-
npeccuu. AMHAMIKY OTTOPKEHUSI KOMITPECCHOHHBIX
YCTPOMCTB HAOAIOAQAM IIPH IIOMOIIM OO30PHOM
peHIreHOrpaduM B pasHble CPOKH IIOCAE OIlEPALIHU
¥ AQHHBIX MOP(OAOIUIECKON KAPTHUHBI AHACTOMO3A.
ITepBu4HAasI IPOXOAUMOCTD KOMIIPECCHOHHBIX Oec-
LIOBHBIX AHACTOMO30B OblAd M3ydYeHa ITyTeM BBe-
AeHs 6apreBoil B3BeCH.

PE3YJIbTATBI U OBCYXIEHUE

ITpu momomu paspaboTaHHOTO HAMH YCTpPOIi-
crBa OBIAO CHOPMHPOBAHO 28 OECIIOBHBIX KOM-
IPECCHOHHBIX AHACTOMO30B Ha TOHKOJ KHIIKe, U3
Hux 10 coycruit o tumy «60k-B-60k», 10 — mo
THITy «KOHELj-B-KOHEL» U 8 — «KOHEI-B-60K>.

IIpu ¢opmMupOBaHMH TOHKOKHIIEYHOIO aHa-
CTOMO3a IO THUITYy «6OK-B-O0K> KOHIIBI KUIIKH YK-
AAABIBAAU TTapasAeAbHO. Ha cTeHKy KaXKAOM KMIIKK
HAKAAADBIBAAM II0 KHCETHOMYy ILIBY, B LIeHTPe KOTO-
pOro BBIIIOAHSIAM CKBO3HbBIE Pa3pe3bl AAMHOM AO
S MM B momepeyHoM HampaBAaeHun. ITocae mpepBa-

PHUTEABHOH IMTOATOTOBKM KOHCTPYKIIUH (oxaaxpeHme
U pasBeAeHHe OpaHIIeil B IPOTHBOIIOAOXKHBIE CTO-
pomﬂ), BUTKU OpaHIlell MOOYepPeAHO IOTPYXKAAU
B CO3AAHHBIE OTBEPCTHS U 3aTATUBAAM KHCETBI
ITop aeficTBHEM TeMIIepaTyphl TeAQ CIIMPAAb Harpe-
BAAACh, COKPAIIAsICh, CBOAMAQ OPAHIIIH, CKUMASI TKAHH
KOMITPECCHOHHBIMHU KOABIIAMH (pnc. 2).

T e et

AL

Puc. 2. Jransl popMupoBaHUs 6ECIIOBHOIO KOMIIPECCH-
OHHOTI'O AaHACTOMO3a II0 THITYy «6OK-B-60K»: d — morpyxe-
HHe BHTKAa YCTPOMCTBa B COOPMHpPOBAHHOE OTBEPCTHE
KHIIKH; 6 — 3aTIruBaHye KACETA; 6 — OKOHYATEABHBIN BHA

Fig. 2. The stages of formation of a seamless compression
anastomosis of the “side-by-side” type: a — immersion of
the coil of the device in the formed opening of the intes-
tine; 6 — tightening the pouch; 6 - the final form
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AAS TIpeAOTBpaljeHHS TONAAAHUS TKAHeH
B CIIMPaAb, B ee POCBET IOMEIAAN XKeAATHHOBYIO
KaIlCyAy, KOTOpasl pacTBOPSAACh Yepe3 HeCKOABKO
MUHYT [IOCA€ YCTAaHOBKH, 06ecreyrnBas HepBHYHYIO
npoxoaumocts (puc. 2). Ilocae ee pacTBopenus
BOCCTaHaBAMBaAaCh II€pBHYHAAL HPOXOAI/IMOCTI)
coycThsi. BAAaroAaps HCIOAB3OBAHHMIO KAICYABI
VAQBaAOCh M36€raTh MOMAAAHHS TKAHEH MEXAY
BUTKaMH CIHPAaAd IIpHU 3aTATMBAaHHHM KHCETHDBIX
LIBOB.

B psise cAydaeB CIHpaAb CBepXy MOKpBIBAAU
$parMeHTOM IOAMIPONHAEHOBOH TPy6kH (cM.
puc. 1, 6), 4TO TaKkKe MPEAOTBPAIAAO NOMAAAHKE
TKaHeil B IIPOCBET CIIMPAAH M COXPAHAAO IepBUY-
HYIO IPOXOAUMOCTD COYCTBAL.

AaHHBIT cr10co6  POpMHUPOBAHUS  OECIIOBHBIX
KOMIIPECCHOHHBIX aHACTOMO30B [O3BOAseT GOpMHU-
pOBATh COYCTbSI HA TOHKOH KHUIIKE HE TOABKO IIO
Ty «60K-B-60K>»>, HO M IO TUIIAM <«KOHEL-B-
xoHer» (puc. 3.) u «koHer-B-60k>» (puc. 4) no ana-
AOTHMHOMN METOAUKE.

OCAOXHEHWUI, CBSI3AHHBIX HEIIOCPEACTBEHHO
C OIIePAaTUBHBIM BMEIIATEABCTBOM, HE OTMEYEHO.

Hanboaree Huskas MexaHWdYecKas IPOYHOCTD
6eCIOBHOTO KOMIIPeCCHOHHOTO aHacToMo3a (125
130 MM pT. cT.) HabAIOAAAACH HA 3—4-i1 AeHb MOCAe
omepanyuy, Ha 7-i A€Hb OHA IIOBBIIIAAACH AO

170 mm pT. cT., a Kk 10-14-M cyT cocraBasgaa 180-
200 MM prT. cT. B cpok 14-x cyT mocae onepanuu u
AaAee COyCTbe He PaspyIIaA0Ch AQKe IIPH AABACHHU
240 mm pr. ct. (puc. S).

Puc. 3. (DOPMHPOBaHHe 6ecmoBHOro KOMIIPECCHOHHOI'O aHACTOMO3a IIO THITY «<KOHEII-B-KOHEI>»>: 4 — IIOOYE€pEeAHOe
IOrpy>keHue BHTKOB 6paﬂmeﬁ B MPOCBETHI TOHKOW KUIIKH U 3aTSTHBaHHE KHCETOB, 6 — cxarue CIHPaAu U CAABACHHE
TKaHen KOMITpE€CCHOHHBIMH KOAbITAMH, 8 — OKOHYATEeAbHBINA BHA

Fig. 3. The formation of a seamless compression anastomosis of the “end-to-end” type: a - alternately immersing
the turns of the branches in the lumens of the small intestine and tightening the pouches; 6 — compressing of the spiral
and compressing the tissues with compression rings; s — the final form

a 8
Puc. 4. dTansr popMupoBaHUs GECUIOBHOrO KOMIIPECCHOHHOTO AHACTOMO3a MO THITy «KOHEL-B-60K>: d — IOATOTOBKA
TOHKOI KMIIKH AASL IOTPY>KEHHsI yCTPORCTBA; 6 —- IO0YEPEAHOE IOrPy>KeHHe BUTKOB GpaHIleil B IPOCBETHI TOHKOH KUILIKH;
6 - OKOHYATEeAbHBIN BUA

Fig. 4. The stages of formation of a seamless compression anastomosis of the "end-to-side" type: a — preparation of the
small intestine for immersion of the device; 6 — alternately immersing turns of branches in the gaps of the small intestine;
6 - the final form
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Puc. 5. Mexannyeckasi IpOYHOCTh aHACTOMO30B, CPOpMH-
POBaHHBIX KOMIIPECCHOHHBIM H PYYHBIM CIIOCO6aMu

Fig. 5. The mechanical strength of anastomoses formed
by compression and manual methods

IToceBsl, cAeAQHHBIE U3 OOAACTH COYCTHIA, OBIAM
CTEPHABHBIMH, YTO CBHAETEAbCTBYET 06 OTCYTCTBHU
IPOHUIIAEMOCTH AAS MUKPOOPIaHU3MOB 10 AUHHU
3OKUBACHUS M OMOAOIMYECKOH TI'epPMETHYHOCTH
OecmoBHbIX coycTuil. MUKpoOHOe obceMeHeHUe B
TpeX HaOAIOAEHUSX OBIAO MHHHUMAABHBIM U COCTa-
BUAO OT 20 A0 70 KOAOHMIL, YTO B AECATKH pa3
MeHbllle HHPUIMPOBAHHOCTH IIOCAE HAAOXKEHHS
AHACTOMO30B PYYHBIM CIIOCOOOM.

Ousndeckast ¥ OGHOAOTHYECKAS TePMETUIHOCTD
KOMIIPECCHOHHBIX 0OECIIOBHBIX AHACTOMO30B IO
THIAM «KOHEIl-B-KOHEIl>», «O0K-B-00K>» M «KOHeIl-
B-00K> Ha TOHKOJ KHIIKe CYL[eCTBEHHO He OTANYA-
AACh.

Ha S-e cyr mocae omepanuu KOHCTPYKIIMH
HAXOAMAUCH B MecTe CPOPMUPOBAHHBIX COYCTHIL,
Ha 6-8-e CyT, KOTAQ YCTPOMCTBA ellle OCTaBAAUCDH
QUKCHPOBAaHHBIMM 32 HEKPOTHYECKHE TKAHH, HO
OBIAM TIOABIDKHBIMHU, A€TKO CMEINAAMCh U OTPHIBA-
Auch. K 9-M cyT xoMIpeccnoHHBIE yCTPOMCTBA OT-
CyTcTBOBaAM B OpromHoil moaoctr. OcAoXHeHHU,
CBSI3aHHBIX C MUTpPALFiell KOHCTPYKIUH, He HabAo-
Aaaoch. ITepBrYHasT IPOXOAMMOCTD KOMIIPECCHOH-
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