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OTIAJTEHHBIE PE3VJbTATHI
DBEPCUOHHOMN KAPOTUJIHON DHIAPTEPDKTOMUNU
B 3ABUCUMOCTHU OT UCIOJB3YEMOTI'O IIIOBHOI'O MATEPUAJIA
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Hncmumym xupypeuu um. A.B. Buwnesckoeo Munzdpasa P® Poccutickas meduyunckas aKkademus
nocaedunnomroezo oopazosanus Munzopaea P®, Mockea, Poccus

IIpednocuvinku. H3eecmHo, umo umenHo 0aumenvHoe NPUCYMCMEUE WOBHO20 MAMePUala Kax eOuHCMEeHHO
UHOPOOH020 Mena @ aymon02UHHbIX YCAOBUAX MOMCEM NPUBOOUMb K peCmeH03aM 8 omoansenHom nepuode. OcHo-
8aHueMm 015 8bl0GUIICEHUS MAKOU SUNOMe3bl CIANU C8e0eHUsI 0 XOPOULUX Pe3VAbMamax peKoHCMpPYKMUGHbIX
cepoeUuHO-coCcyOUCmbix ONepayuil 8 cay4ae UCN0Ab308aHUsL PACCACHIEAIUUXCS UWOBHBIX MAMEPUAN08.

Lleavio dannoii cmamou 645emMcs NPoGedeHUe CPABHUMENbHO20 AHAAU3A OMOANEHHbIX Pe3YAbmMamos
UCNONB308AHUS PACCACHIBAIOWLE20CS UWOBHO20 MAMePUAa NOAUOUOKCAHOHA U HEPACCACbIBAW,e20Cs WO0BHO20
Mamepuana nOAURPONUAEHA NPU I8ePCUOHHOL KAPOMUOHOU IHOAPMEPIKMOMULL.

Memoobi. 3a nepuod ¢ 2002 no 2007 ee. 6 omdeaenuu xupypeuu cocydoé MUHcmumyma Xupypeuu um.
A.B. Buwunesckoeo evinoanenst 408 kapomuodHsix peKoHCMPYKUUL no 36epCUOHHOMY Memody. B ocHose uccae-
006aHUs AeHCUM CPAGHUMENbHBLI AHAAU3 OMOAACHHBIX PE3YAbIMAMO08 OAHHOU ONepayuu y 08yx epynn 601bHbiX:
nepeas epynna — 121 60avHoil, y Komopo2o 045 penianmayuu 6HympeHHeil COHHOU apmepuu 8 00Uy COHHYH
apmepur UCHOAb3084ACS PACCACHIBAIOWUIICS WOBHBLI MAMepUan NOAUOUOKCAHOH C MEMPUUECKUM PASMEPOM
5—0u 6—0, u emopas epynna — 135 604bHbIX, Y KOMOPbIX 0N AHANOLUMHBIX MAHUNYAAYULL UCHOAL30BANCA He-
Paccacvl8arOUUUCs WOBHbLI Mamepual NOAUNPonuaeH ¢ mempuyeckum pasmepom 6—0. B xode nposedennoeo
UCCNe008AHUS BbISICHUAOCH, YO HA 0MOANEHHbIe Pe3YAbMAmMbl MO2ZYM NOGAUSMb MAKJIce Mempuieckue pazmepbl
noAUOUOKCaHOHA, NOIMOMY nepeas epynna 0viaa pacnpedesena maxice Ha NO02PYnNbL: NOAUOUOKCAHOH 5—0 —
79 601bHbIX U NOAUOUOKCAHOH 6—0 — 42 601bHBIX.

Pezyaomamoi. Hexodno, npu cmamucmuuecku 00CmogepHbiX pasiuiusx no noay, 6cmpe4aemocmu Hec-
mabuabHOl amepocKkAepoOmu4eckoll baamKu, ouamempy UNCUAamepalbHoil BHympeHHell COHHOU apmepuu <4
MM, epynnvL 6 OMOANeHHbIM Nepuode 0KA3AAUCy CIMAMUCMU4ecKU 00CMOBEPHO CONOCMABUMbBIMU HO MAKUM
nokazamensm, KaK 4acmoma pasgumusi A0JCHOIU aHeBPU3MbL, PeCMeH03 GHYMPeHHell COHHOU apmepuu, Uncu-
AamepanbHuLil UHCYAbM, PeCMeH03-ACCOYUUPOBAHHDBLI UHCYAbM U NO blacusaemocmu. OOHaKo npu cpagHeHUuU
noodepynnol 604bHBIX, 20 UCNOAb308AAU NOAUOUOKCAHOH 6— (0, U 8MOPOLL epYNNbL, NPU UCXOOHO CMAMUCMUYECKU
J0CMOBePHbIX PABAUMUAX NO 6CIMPEUaeMOCMU HeCmabuAbHOU amepocKAepOmu4ecKol oAWKy u unpapkma
muokapoa, 8 0moaseHHoM nepuode omme1eHo CMamucmuyecku 0ocmosepHoe CHUMNCEeHUE Hacmomyl pa3eumusl
Pecmen0306 6HymMpeHHell COHHOI apmepuu 8 Nepeom cayudae.

Sakatouenue. Iloayuennvie Hamu pe3yabmamosl 0QlOM 0CHOBAHUE CHUMAMb PACCACHIGAIOUULICA WOBHYL
Mamepuan noAUOUOKCAHOH ¢ MempPu4Yeckum pamepom 6—0 enoare 060CHOBAHHOU ANbINEPHAMUBOL UCNOAb3Y -
emMomy 6 cepieuHo-cocyOUCmoi Xupypeuu Hepaccacvl8arouemycs uogHomy mamepuanry noaunponuery. Io-
AUOUOKCAHOH C MemPU4eCcKum pasmepom 6—0 no3gonsiem ycmpanumo Uy 3HAYUMeAbHO YMEHbUUMb YACTNOMY
DAa36umUs pecmeH0308 6HYMpPeHHel COHHOU apmepul nocae 38ePCUOHHOL KapoOmMuUuOHOU 3HOApMepIKMoMULL.

Karoueesnie caoea: 36epcuonnas Kapomuonas sH0apmMepIKMomMus, pecmeno3, paccacbl8aloWUiics WOBHbL
mamepuan.
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OcTpble HapyIICHUS MO3TOBOTO KPOBOOOpAIICHHUS
(OHMK) B HacTosIIIee BpeMsI IPEACTABISIOT cO00it
CEepbe3HYI0 MPOOJIEMY KaK B MEMUIIMHCKOM, TaK U COLIU-
anpbHOM IutaHe [1]. JlocTaToYHO cKa3aTh, YTO €XKETOTHO
B HaIIle#l cTpaHe MpoucXoauT 0Kojio 400 ThICSY HOBBIX
CJIy4YaeB MHCYJIBTOB, M3 KOTOPBIX 10 90% 3aKaHYMBaAIOTCS
CTOIKOM yTpaToii TpyaocnocobHoCTH [2].

CeronmHs U3BECTHO, YTO CPEIH BCEX BUIOB MHCYILTOB
JoMUHUPYIOT uitemuyeckue (80%). OCHOBHOM IPpUYK-

HOH MIX CUUTAETCS aTePOCKICPOTUICCKOE CYXKEHHE DKC-
TpaKpaHNAJIBHBIX OTIEIOB BHYTPEHHE COHHOM apTepuu
(BCA) [3]. 1o mgaHHBIM MYJITULIEHTPOBEIX HCCIIEIOBA-
HU YCTaHOBJICHO, YTO PUCK PAa3BUTHS UIIEMUYCCKIX
WHCYJIBTOB Y OOJNIbHBIX CTATUCTUYECKHU TOCTOBEPHO
MOXHO CHHMXATh BBIIIOJTHCHUEM KapOTHUIHON 3HIap-
tepakroMuu (KDAD), HexXenu MeAMKaAMEHTO3HO [4—6].
Ho cremyet oTMETUTD, 9TO, HECMOTPSI Ha 3HAYNTEIIBHBIIN
KJIIMHUYECKUI yCcIieX, KaK U TIPU 0001 apTepuaabHOI
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PEKOHCTPYKINH, BEITTOTHeHTe KDAD MOXeT commpoBo-
XKIATHCS Pa3BUTHEM PECTCHO30B, KOTOPBIC BOZHUKAIOT
Yy J4acTH OOJBHBIX KaK B TEUCHHE IEPBBIX THEH IOcie
oIepamyy, Tak v 10 IIPOIIECTBIN MECSIIeB 1 Taxe JIeT.
Oco60e BHUMaHUE K MpoGMIAKTUKE 3TOM ITPOOIEMBbI
IUKTYETCSI BEPOSITHOCTHIO ITOSIBICHUS WJIM PELIMAMBA
HEBPOJIOTUYECKOI CUMITOMATUKH [7].

Ha ceromasmraMiA IeHB CYIIECTBYIOT J0KA3aTeIbCTBA
TOTO, 9TO ITOSIBJICHUE 3TNX U3MECHEHUH B apTepHATbHOM
CTEHKE B OCHOBHOM COIIPSIKEHO C BBICOKOI aKTUBHO-
CTBIO aCEIITUYECKOTO BOCHAIUTEIBHOTO IIporecca [§],
¢HUHATIOM KOTOPOTO IIPUHSITO CYNTATh MUOWMHTUMAJb-
HYIO THIIepIUIa3nio [9] wim mporpeccupoBaHUEe aTepo-
CKJIepO3a B 30HE apTepUaIbHBIX PeKOHCTpYKImit [10].
CremoBaTeIbHO, MEPHI IO IMPOMMIAKTUKE PECTCHO3a
IOJKHBI OBITH HAIIpaBJICHBI IIPEXIe BCETO HA YMEHbB-
IICHUE BBIPAXKEHHOCTH BOCITAJICHHUSI. DTO 03HAYAET, YTO
B IIEPBYIO OYepedb HAIO CTPEMUTHCS K MCKITIOUCHUIO
IIPUMEHEHUSI MTHOPOIXHBIX MATEPUAJIOB IIPU COCYIMCTHIX
PEKOHCTPYKTUBHBIX BMEIIATEIbCTBAX WJIM MAKCUMU3H-
poBaThb X ayToJJornuyHocTh [11, 12]. [TocneaHee B cBoe
BpeMSI ITOCITYKUJI0 OTHIM 13 TTIOBOIOB TSI IPUMEHCHUS
MHOTHMH COCYIUCTBIMU XUPYPraMU BeAYIIUX KIMHUK
BCeTo MUpa 3BepcroHHOTO MeTona KBAD (3KDAD) [13,
14]. Kak pe3ynbTaT pUCK Pa3BUTUS PECTEHO30B YMEHb-
IIWJICS, OMHAKO HE MCYe3 ITOJTHOCTHIO — T10 TTOCICTHUM
JAaHHBIM, YaCTOTa Pa3BUTHSI PECTCHO30B B CPOKU 110 7
net cocTannseT 5% [15]. BmecTe ¢ TeM, U3BECTHO, YTO
WMEHHO IJTUTEJIEHOE MPUCYTCTBUE IIIOBHOTO MaTepra-
JIa KaK eIMHCTBEHHOTO MHOPOMTHOTO TejIa B YCIOBMSIX
ayTOJIOTUIHOM PEKOHCTPYKIIMHM MOXET IPUBOIUTH
K pecTeHo3aM B OTmalleHHOM Iepuone. OCHOBaHUEM
IJTIST BBIABMKCHUST TaKOM TUIIOTE3Bl CTAJHW CBEACHUS
0 XOpOIIIMX Pe3yIbTaTaX PEKOHCTPYKTUBHBIX Cepacy-
HO-COCYIMCTBIX OMEpaluii B ciydyae UCIOJIb30BAHUS
paccachIBaIOIINXCS IIIOBHBIX MaTePHUAJIOB.

PaccacsiBatommecs IIOBHBIE MaTepUaIbl B Cepued-
HO-COCYIHNCTOM XUPYPTUH HAYaJIM ITPUMEHSITHCS ¢ 50-X
romoB mpouwioro Beka [16]. Tem He meHee, GypHOE
pa3BUTHE JAaHHOE HampaBJICHHWE ITOJIYIMUIIO ITOCHIE I0-
sapiaeHus B 1980 rogy CMHTETHYECKOI'O paccachIBalo-
IIerocs MOBHOTO MaTepraia nomununokcanona (IT1C),
MPUHLUMIIMAIBHO OTJIMYAIOLIErOCcs OT OPYTUX pacca-
CHIBAIOIINXCS IIOBHBIX MAaTepHUAIOB 00Jice MEIJICHHOM
IEeCTPYKIIMEH: OH COXpaHSIET ITOCje IIPUMEHEHUS 00jIee
85% cBoeil OpUTMHAILHOM MPOYHOCTH B TedueHue 14
nHei, 60% — k 28 nHIO, a mojiHas abCopOLUs ero Mmpo-
ncxonut B TeueHue 180 gueii [17].

B cepun sKkcriepMeHTaIBHBIX MCCIICIOBAHWI Ha XK1 -
BOTHBIX, TIPOBOIMBINMXCS ¢ 1984 1., mpu cpaBHEHUN
pesynpraroB mpuMeHeHus [1J1C u mmpoko pacpocTpa-
HEHHOIO B CEPIEYHO-COCYAUCTON XUPYPruu Hepacca-
CBIBAIOIIECTOCS IIIOBHOTO MaTepHaia IOJUIIPOITIIcHA
(TITIJT) nist co3maHus COCYAUCThIX aHACTOMO30B, MpU
MIPUMEHEHUHY TTOCICTHETO B PSHMITMEHTHBIX JI0XAaX OT-
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MeUJeHa CTaTUCTHYECKU JOCTOBEPHO O0Jiee BEIpaKeHHAsI
BOCIIaJIATENIbHAS peakuns [18, 19], mommepkuBaemast
KaK MPUCYTCTBUEM MHOpoOHOro marepuana [20], Tak
W KpaeBOM MIIEeMHUEN TKaHEel LEeHTPAJIbHOTO U IEpU-
bepruecKoro KOHIIOB COCYIOB M3-3a OTHOCUTEIHLHO
MPOIOKUTETBHOTO CTITUBAHUS WX IUIOTHBIM TSKEM
[21, 22]. OnmcanHOE BocHaJIeHHE, B CBOIO OYepelb,
OPUBOIWIO K MUTPALIUU TIAAKOMBIIIEYHBIX KJIETOK,
TPYOBIM CKIIEPOTUYCCKUM N3MEHEHUSIM, THATMTHOBOMY
TePEePOXICHNIO, KaTbIN(PUKAIINN, peTPAKIINN TKaHEe
" geopMalii aHACTOMO3a B 30HE COCYIUCTON peKOH-
crpykunu [23]. Ho Ha 3TOM HeraTUBHBIE TTOCIEACTBUS
npumenenus III1JI vHe ucuepneiBaroTcss. B omHOM
SKCIIEPUMEHTAJIBHOM MCCJICIOBAaHNM, CPAaBHUBAIOIIEM
pe3ynbTaThl puMeHenus [TC c ITIJI, nmmranranmns
HepaccachIBAIOIICTOCS IITOBHOTO MaTepuraja COIPOBO-
XIajlach HapyIIeHNEM COOTBETCTBHS JacTell (KOMII-
JlacHCca) B aHACTOMO3¢ 3a CUYEeT PUTUIHON JIMHUU IIIBa
[24], 9TO B COBOKYITHOCTH C TIPEABITYIINMU SIBJICHUSIMU,
B KOHEYHOM CYETE ITOBBIIIAIO PUCK pa3BUTHUSI pECTCHO-
30B [25-27].

Onupasick Ha pe3yJabTaThl OIBITOB UMILIAHTAIINN
I[TJIC B cocynbl XXMBOTHBIX, HUCCIIEIOBATCIN HaYaIHl
MIPUMEHSTh JaHHBIN IIOBHBIM MaTepHal B cocymax I0-
OPOBOJIBIIEB, IIPU AYTOJIOTUIHBIX PEKOHCTPYKIUSX, T. K.
TpaHCIDIaHTaT He MMeeT (PYHKIINH CpAaCTaHUSI C XKUBOM
TKaHblo. Uctopus npumenenusa I1JJC B cepaedno-
COCYIMCTOM XUpyprum OepeT cBoe Hadasno ¢ 1984 r.,
xorga Harjola P.T. ¢ coaBT. cooO111eHO O BHIIOJTHEHUN
10 6enpeHHO-TIOIKOJEHHBIX IITYHTUPOBAHWI, 5 aopTO-
TOIB3IOITHBIX SHAAPTEPIKTOMHUI M 5 a0pTO-KOPOHAP-
HBIX myHTupoBanuii (AKII), a Tuchmann A. n Dinstl
K. — 3 0enpeHHO-TTONKOIEHHBIX (TUOUATBHBIX) IIYH-
THPOBAHUI C TeM Xe IMIOBHBIM MaTepHualioM. B cpoku
3—6 Mec. y Bcex, KpoMe 00abHBIX, repeHecimnx AKIII,
ObLTa BBHITTOTHEHA aHTHOTpadusl, IO TaHHBIM KOTOPOM
He OBUIM BBISIBIICHEI CIIy4aW PECTCHO30B M aHEBPHU3M
B 30HE PEKOHCTPYKIMIA [28, 29].

[IsaTBIO TODAMM TIO3XE TIepBas TPYIIa aBTOPOB CO-
o6muia yxe o 50 BermosrHeHHBIX AKII (B ToM unciie 33
MaMMapO-KOPOHAPHBIX ITYHTUPOBAHUIX) C MCIIOIb30-
BanueM [11C. HabmoaeHe ocyIecTBISAIOCh B TeUeHNE
2,5 €T, OCHOBBIBAJIOCH HAa KIIMHNICCKUX TaHHBIX, TIPU
peluarBe CTEHOKApAUU, OTMEUYEHHOM B 6 ciydasx,
MIpOBOAMIACh KOHTPOJIbHASI KOpOHaporpadus, Ipu
KOTOPO#1 TOJIBKO B OMHOM HAOJIONCHNU ObLJIA BEISBIIC-
Ha OKKJTIO3MS TUCTAJIbHON MOPIIUY CEKBEHIIMAIBHOTO
ayToBeHO3HOoTO 1IyHTa [30].

HanbHeimue 3apydexxHbie padOThI B paMKax U3yde-
HUS pe3yabpTratoB mpuMeHeHus [T C B cepmedHo-coCcy-
IVCTOI XUPYPTUH IIPEACTaBICHEI B Ta0. 1 1 2.

B 2003 r. 6bp1a ommyoIMKOBaHa IepBas pabdbora
o mpuMeHeHuto I1JIC B cocyaucToit xupypruu B Poc-
CHMU, BKJIIOUMBINAS 34 apTepHaIbHBIX PEKOHCTPYKIINH
(28 BMemIaTenbCTB HAa COHHBIX apTepusIX, 5 OemapeH-
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Tabnnya 1
KnuHnyeckue uccnepnoBaHus NpUMeHEHNs paccacbiBaloLLerocs WOBHOr0 MaTepuasna B CEpAEYHO-COCYAUCTON XUPYpPruu
AsTOp N/Bo3pact* Buo pEKOHCTPYKLMIA Cpok YacTtoTa YacTtoTa
HabNOeHNs : PeCcTEeHO30B NOXHON
aHEBPU3MbI
Arenas J.D. 15/37T. peseKLUNs KoapKTaLun aopTbl C GOPMUPOBAHMEM 23 Mec. 0 0
C coasT, 1991 [31] aHaCTOMO3a M0 TUMY «KOHEL B KOHEL»
Spector M.L. 18/9 mec. pe3eKuuns 06LLIei COHHOM apTepun ¢ GOPMUPOBAHUEM 6 mec. 0 He ykasaHa
¢ coasr, 1991 [32] aHACTOMO3a M0 TUMY «KOHEL, B KOHEL»
Merrell SW., 21 NHOPaANHIBUHANbHbIE LLYHTUPOBAHWS, TPOMB3MBONIKTOMMS, 72 Mec. 0 0
Lawrence PF, 1991 bOopMMPOBaHNS apTEPUOBEHO3HOI GUCTYNbI AN
(33] reMoamannaa 1 pa3o6LieHne NocTTpaBMaTUYECKO
apTEPUOBEHO3HON GUCTYAbI
lkeda S. ¢ coasr, 7 (hOpMUpOBaHINE 3KCTPA-MHTPAKPaHNaNbHOro aHacToMo3a 8,5 Mec. 0 0
1993 [34]
Wang Z-G. 21 apTepuasbHble PEKOHCTPYKLMKA: TPOMB3MBON3KTOMNUS 42 mec. 0 0
¢ coasr, 1994 [35] yepes BefpeHHyYI0 apTepuio, befpeHHO-ANCTaNbHbIE
LUYHTMPOBAHWS, NPOdyHAONNACTIKa, apTepUanm3aLms
NOBEPXHOCTHbIX BEH CTOMbI, N1ACTUKA NOAKONEHHOM
apTepuu, NpoTe3npOBaHMs MIeYeBoil apTepum
1 PEKOHCTPYKLNN COHHOW apTepui
35 BEHO3HbIE PEKOHCTPYKLMM: KaBO-aTpUanbHOE, IrynspHo-
aTpuanbHoe, 6e3bIMIHHO-aTPUaNbHOe, Me30-aTpuanbHoe,
CNeHoaTpUaNbHOE, ME30KaBabHOe, CadeHO-0rynsipHoe
LYHTUPOBAHWE, onepauus ManbMa, XbloCCHI, HUXHNE
KaBoTOMMU, UneodemopanbHas TPOMB3KTOMS, Nepecaaka
BEHO3HbIX K/1anaHoB
Sarioglu T 53/371T. HenpsiMas CTMONNAacTuKa 34 mec. 0 0
¢ coasr, 1996 [36]
Yetkin U. ¢ coagr, 1 knaccuyeckas K3A3 ¢ nepsuyYHbIM LIBOM 2 Mec. 0 He yKasaHa
2007 [37]
Maclver R.H. 1416, bopMupoBaHNe [BYHANPaBNEHHbIX KaBOMYbMOHANbHbIX 31 Mec. 0 He ykasaHa
¢ coasT, 2008 [38] aHaCTOMO30B
Yasa H. ¢ coasr, 5 knaccuyeckast KIA3 ¢ nepeuyYHbIM LLIBOM 3 Mec. 0 He ykasaHa
2009 [39]
* - BO3pAcT yKa3aH TO/IbKO y feTen
Tabmmya 2
Knunuyeckue cpaBHUTENbHbIE UCCIEA0BAHUS NPUMEHEHUS paccachiBaloLLErocs
M HepaccacbIBalOLLErocs WOBHOI0 MaTepuana B CepAeYHO-COCYANCTON XUPYPrumn
AsTop N/Bo3pact Bua pekoHCTpyKumit Cpok HabntomeHns KoHeuHas Touka Pesynbrar Cratuctnyeckas
3HauMMOCTb, P
Hawkins J.A. ¢ coaBT, i 32 ¢ NN/ 54 (hopMMpPOBaHMe aHaCcTOMO3a 60 mec. Yacrtora 17% <0,05
1995 [40] CyT. MEX[y NEro4HbIM KOHDEHCOM OKK/H03UM
350 ﬂﬂ,C/ 15 1 nesbIM Npefcepanem JIEr0YHbIX BEH 3%
CyT.
Yoshimura N. Hcnnn/3 LLYHTUPYIOLLME Onepaumm 12 Mec. CpeaHui 3,1+0,2 MM <0,001
¢ coaBT, 1998 [41] Mec. no Blalock-Taussig BHYTPEHHMA
(bopMupoBaHMe NOAKNIYMYHO- amameTp
40 ¢ MIC/ 18 NeroyHoro aHacTomosa) NOAKIYMYHO- 4,6:02 MM
Mec. NIEroyHoro
aHacToMo3a

HO-IVCTAJBHBIX IIYHTHPOBAaHUM U 1 COHHO-TIICYEBOE
myHTHpoBaHKe). Ha TOT MOMEHT B 3TOI paboTe OBLIT
IIPOIEMOHCTPUPOBAH CaMbIii OOJIBIIION OIBIT B MUpPE
IIPUMEHEHUSI JAHHOTO IIIOBHOTO MaTepHalia B XMPYPTUH
COHHBIX apTepuii. MI3yamB pe3yabTaThl 11 BMeImaTebCTB
Ha BHYTpeHHe# coHHoi apTepun (9 9KDAD u 2 pekoH-
CTPYKIMH 110 moBoxy KUHKMHTa BCA) IIyTeM BETHOTO
nymiekcHoro ckanmpoBanus (LI C) 3a mectuMmecsd-

HBIU TIEpHOI aBTOPHI MOKAa3aJHd TOJBKO 1 cirydail pe-
CTEHO3a 30HBI PEKOHCTPYKIINI IIPU COCTOSITCIIBHOCTH
AHACTOMO30B BO BCEX CIy4YasiX K MOMEHTY IOJHOTO
paccachIBaHUS IIIOBHOTO MaTepuaia [42].

TakuMm obpazoM, UCXOIS M3 IKCIIEPUMEHTAIBHO-
KIIMHIUIECKMX UCCIICTOBAHNI PE3yIbTaTOB IPUMEHEHHUST
IT11C B cepmeyHO-COCYIMCTOMN XUPYPTUH, TIPSICTABIISICT-
¢ uto Be16op ITJ1C BMecTo ITITJI MOXeT UTpaTh HEMAJIO-
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BaXXHYIO POJIb B IJIaHE BO3MOXKHOTO IIPOTHO3UPOBAHUSI
pucka pa3BuTusa pecreHo30B BCA. OmHako yTBepXKIaTh
9TO ITOKA HEBO3MOXKHO, TIOCKOJIBKY CTATUCTUICCKU KOP-
peKTHEIe cpaBHUTeNbHBIE nccienoBanus [T C ¢ TTTTJT
B CEPICYHO-COCYIUCTON XUPYPTUH IIPOBOIIINICE TOJIBKO
y neteit. lllupokoe pacrnpocrpanenue I1I1JI B cepmeu-
HO-COCYIHCTOM XUPYPIUU U B TO K€ BPeMsI OTCYTCTBHUE
TaHHBIX OTHAJICHHBIX CPaBHUTEIBHBIX PE3YyJIbTATOB
npuMeHeHus I[1C n ITITJI y B3pocabIX 3aTpyaHSIeT
BHEIpPEHME paccachblBaloOIlEerocsi IIOBHOTO Marepuaia
B KIIMHNYECKYIO IPAKTUKY. BocmorHeHME 3TOTO IIpohe-
JIa ¥ IBWJIOCH ILIEJIBIO HAIIIETO MccaenoBaHus. s HeTo
MBI BBIOpain 3BepcMoHHO MeTon KDAD n3-3a oTcyT-
CTBUSI HEOOXOAMMOCTHU MCTIOIb30BAHMS MJIACTUYECKOTO
(MHOPOITHOTO0) MaTepHraja Py €ro IIPUMEHEHIH.

MATEPHUAIJIBI 1 METObI

B otnenenuu xupyprum cocynoB MHCTUTYTa XApyp-
run uM. A.B. Bummnesckoro 3a iepuon ¢ 2002 o 2007 r.
OBUTH BBHITTOTHEHBI 408 KapOTUIHBIX PEKOHCTPYKIIUIA
10 BEPCUOHHOMY METOJIy, M3 KOTOphiX B 171 ciaydae
st perantanun BCA B pacmmpeHHOE YCThe OOIIeH
COHHOI1 apTepun ucnojb3oBaau I C ¢ MmeTprdecKnMU
pasmepamu 5—0 1 6—0, a B 237 — I1I1JI ¢ MeTpryecKUM
pasmepom 6—0. B maHHOi1 paboTe MPOBOIUTCS CPABHU-
TEJbHBIN aHaINU3 pe3yabTaToB 3 KDAD, B 3aBUCUMOCTH
OT HCITOJIb3yeMOTr0 IMOBHOTO MaTeprana. [1ocKOIbKy
ITJ1C K MOMEHTY BEITIICKH (B CpeIHEM 8 THEI ¢ MOMEHTA
oIepallii) COXpaHsSIeT MOYTU OpUTHMHAIBHYIO (6oiee
85% B TeueHue 14 qHeit) IepBOHAYAIBHYIO IIPOYHOCTD, a
peakiIns TKaHeil Ha pa3HbIe BUOBI ITOBHBIX MaTepHAIOB
HayMHaeT MaHU(eCTUPOBATh TOLKO uepe3 10—15 cyrok
[43], yrCcTO TUITOTETYECKI MBI CUUTAEM Helleiecooopas-
HBIM MICCJICIOBATh HEITOCPEICTBEHHBIC CPAaBHUTEILHBIC
PE3YIIBTATHI, T. K. BIMSHHAE 3TUX IIOBHBIX MaTepHaIOB
Ha COCYIUCTHIE CTEHKY MaJIO ObI OTJIMYAJIOCh OT TAKOBBIX
npu [1I1J1. B 3T0ii CBSI3M MBI COCPETOTOYMIIM BHUMaHUE
Ha M3YyYCHUU W CPaBHCHUU OTHAJICHHEIX PE3YIbTaTOB
3KDAD. IIpu 3TOM B KadyecTBe 0A3MCHOTO KOHEUHOTO
KpUTepUsT IPUHUMAJIN COCTOSTHIME PEKOHCTPYUPOBaH-
HBIX COHHBIX apTepuii, oueHnBaemoe myrem LIJIC. Mbl
aKICHTHPOBAIM BHUMAaHNE TOJIBKO Ha TeMOIUHAMM-
YeCKU 3HAYMMBIC TTOPAXEHMSI, KOTOPBIMU CUUTAINCH
pecteHo3bI >70% oT 001Iero nuamerpa. I'eHes pecreHo3a
TPaKTOBAJICSI B KAYECTBE aTepOCKICPOTHUECKOTO, CCIN
BBISIBIISUIACH SKCIICHTPUYHAS M JIOKAJIbHASI CTPYKTypa,
6onpire HanmoMuHatotas 1mo LJIC reTeporeHHyro aTe-
pockirepotndeckyto oKy (ACB) ¢ mpeobiamanuem
TUTIO3XOTEHHOTO KOMITOHEHTA, JINOO B KAYECTBE CICACT-
BUSI MUOMHTUMAJILHOU TUTIEPILIA3UH, €CJIH BEISIBIISUIOCH
KOHIICHTPUUYECKOEe TOMOTEHHOE, 3XOHETaTUBHOE, KaK
MIPaBUJIO, IIPOJIOHTUPOBAHHOE 00pa30BaHNE, C TJIATKOMN
BHYTPHUIIPOCBETHOM ITOBEPXHOCTHIO.

Crnenyet OTMETUTD, YTO 13 408 OOJILHBIX B OTHAJICH-
HOM IIEpUOJie HaM CTajla M3BECTHa Cyab0a JUIlb 256
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(63%) 6onbHBIX. s cpaBHEeHMS pe3yabTaToB 9 KDAD
B 3aBUCHMOCTH OT MCITOJIb3YeMOT0 IIIOBHOTO MaTepraia
TIpY JAaHHOM BMEIIATEIbCTBE, BCE OOJIbHBIC OBLIN pa3-
JIeJIEHBI Ha 1BE TPYIIIILL:

IlepBag rpynma — 60abHBIC, KOTOPHIM ObIJIa BHITIOI-
HeHa 9KDAD ¢ UCIOIb30BaHNEM PACcCaCHIBAIOIIETOCS
mosBHoro Matepuana [1/1C. B aty rpymimy BKioueHbI 121
nauneHT. CpaBHeHME pe3yabTaToB 9KDAD rpoBoanIoch
TaKKe C YIETOM METPUUCCKUX pa3MEpOB paccachiBalo-
1IEToCcs IIOBHOTO MaTepurana, IUisl YeTO TaHHAs rpymIa
B 3aBUCHMMOCTH OT METPHUUECKOTO pa3Mepa IOBHOTO
MaTepuana pacripeneiaeHa Ha mogrpymiry [TJ1C 5—0— 79
60sbHbIX 1 Toarpymny IIJC 6—0 — 42 nauueHTa.

Bropas rpynma — 601bHbIE, KOTOPBIM ObLIa BHITION-
HeHa 3 KDAD ¢ ucrop30BaHNEM HepacCaChIBAIOIIEeTOCs
moBHoro Matepuasna INTITJT — 135 JemoBek.

DT1a padbora ObUIAa OMOOpPEeHa METUIIMHCKUM STHYC-
CKUM KOMHUTETOM I10 KJIMHUYECKUM HCCIICTOBAHUSIM,
WHGOPMHUPOBAHHOE COTIACHE TTOJYYEHO Y BCEX MallM-
CHTOB.

Br100p KOHKpPETHOU METOOMKHN KapOTUIHOI pe-
KOHCTPYKIINU OIpEIeIIsJICSI MHTPaoIlepalliOHHBIMUI
nokKaszaHUSIMU. Tak, I BHEITIOJHEHUSI 9BEPCUOHHOMN
METOIUKHA HeoOXommma OBIIa «aHaTOMHUYecKasl II0-
crymHOCTE» BCA, TOIepaHTHOCTh TOJIOBHOTO MO3Ta
K nepexatuto BCA, ompenensiemast ITyTeM U3MepeHUS
peTpOrpagHOro HaBieHUS (IIOTPAaHUYHBIM CUUTAIOCH
1/3 ot mipsiMmoro, HO He MeHee 40 MM pT. CT.), OTCYTCT-
BUE BBIPAXXCHHOTO KaJIbIIMHO3a M COYCTAaHME CTEHO3a
u u3Butocty BCA [44].

B parHEeM moOcCeoIepalliOHHOM IIEPHOIE BCEM
OOJIBHBIM 00€WX TPYIIN JICUCHNE IIPOBOIMIOCH COTJIac-
HO cTaHIapTHOMY ajroputmy. [Ipm BEITHMCKE BceM
BBDKUBIINM ITallHEHTAM PEKOMEHIOBAIN IIPOBEICHUE
LIJC BIIA exeromHo, 0TKa3 OT KypeHUsI, TOCTOSTHHYIO
AHTHATPETAaHTHYIO TepaIluio, KOHTPOJIb JIUIHIHOTO
npoduias M apTepualIbHOTO JaBJIeHUs, a OOJIbHBIM,
CTpaJamIIM caXapHBIM IMA0ETOM, eIlle M KOHTPOJIb
YPOBHS TIMKEMUM C JIEKapCTBEHHOM KOppEeKIMeH TIpr
HEOOXOIUMOCTH.

Cratuctraeckass 006paboTKa IMOJTYYCHHBIX Pe3yiib-
TaTOB IIPOBOAMJIACH C TTOMOIIBI0 MAaTeMaTHYECKOTO
mmakera «Statistica 7» kommaauu «StatSoftInc» (CILA),
IIJIsI oTTepallMoHHOM cructeMbl «Windows 7». HenpepbiB-
HBIC TaHHBIC TIPEICTABICHBI B BUIEC CPETHNUX 3HAYCHUA
T+ cTaHmapTHOE OTKJIOHEHHE, a TAKKe B aOCOJFOTHBIX
Yucaax W IMporeHTaxX. I cpaBHUTEIBHOTO aHalM3a
JMAHHBIX Kcoab30Baau U-TecT MaHHa—YUTHH, X2-TeCT
IMupcona, Tounbrit kpurepuit uiepa, TecT Brrkok-
coHa. Pasnuumne cunramock 1ocToBepHBIM I1pu p<0,05.

PE3VYJIBTATHI
HMcxomHo B M3ydaeMBbIX TPYIIIAX MPOBEACH aHAIN3
IeMorpaduIecKnx IMpU3HaKoB (BO3pacT, I10J), pe-
3yabTaToB LIJIC (cTereHb cTeHo03a UIICHIaTepaIbHON
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BCA, mmnaa ACB, Tun ACB, pacrpocTpaHeHHOCTh
MOpaxeHus1), MHTPAOoIePalMOHHbIX JaHHBIX (I1aTOJIO-
ruaeckasi m3Butoctb BCA, muamerp BCA), mposiBienmin
COCYOMCTO-MO3TOBO HEIOCTATOYHOCTH, HATWIUS
B aHaMHe3€e COIIYTCTBYIOIIMX 3a0ojieBaHUil (apTepu-
ajJibHasl TUIEPTEH3MUsI, UllleMUYecKas 60JIe3Hb cepilia,
caxapHBI OuabeT, TUIICPIUTTUICMUS, TTOpaKeHUE
U PEKOHCTPYKLUU APYTUX apTepHalbHBIX 6ACCEHOB)
¥ BPEIHBIX IPUBBIUEK (KYpPEHHE).

McxomHO cTaTUCTUYECKU JOCTOBEPHO 3HAYMMO Pa3-
JIMYAIOIIKMECS MIPU3HAKU [Jis1 IEPBOM U BTOPOIi TPYIIII

Tabnnya 3 Tabmmya 6
WcxoaHble KAMHMYECKMe NoKa3aTtenu 60/bHbIX WcxoaHble KNMHMYECKUE NOKa3aTenn 60/bHbIX
ANs NepBoil M BTOPON rpynn ans noprpynnbi NAC 6-0 u BTOpOI rpynnbl
MpusHak Pesynbrat Pesynbrar Cratuctuve- MpusHak Pesynbrat Pesynbrat Cratuctuye-
(nepsas rpynna : (BTopag rpynna i ckas 3Hauu- (noarpynna NAC ¢ (sTopasi rpynna : ckas 3Hauu-
nac - 121) Mnn - 135) MOCTb, P 6-0 - 42) Mnn - 135) MOCTb, P
Mon: HecTabunbHas ACh 22 (52%) 102 (76%) 0,003
MYXUMHbI 88 (73%) 82 (61%) 0,04
XEHLLHbI 33 (27%) 53 (39%) WNHbapKT Muokapaa 4 (10%) 47 (35%) 0,002
HecrabunbHas ACB (LAC) 76 (63%) 102 (76%) 002
. . Tabmmya 7
fivamerp ) 19 [16%) 10 (8%) 005 OtaaneHble pesynbrarbl 3K3A3
uncunatepanbHoit BCA st y noarpynnbi NAC 6-0 u y BTOpoi rpynnb
MM [MHTDBDI’IEpaLI,VIDHHbIE
[aHHble) [okasatenb Pesynbrar Pesynbrar Cratuctuye-
(nogrpynna N/AC (sTOpag CcKag 3Haum-
6-0 - 42) rpynna MM - mocTb, P
Tabnmya 4 135)
OTaaneHHble pe3ynbratbl 3K3A3 -
y NepBoii U BTOPON rpynn CpenHui cpok 7037 mec. 6140 mec. 013
Habnionenms (LAC)
lokasatenb Pesynbratbi Pesynbratbl : Cratuctuye-
(nepsas rpynna (sTOpagn cKas 3Hauu- NoxHas aHespuama 0 0 10
ac - 121 e P Pecretos BCA, 00 12(89%) 0,05
- B T.4. OKK/H031s BCA 5(3.7%) 0,22
Eggﬁmﬁﬁ;m o) 6038 Mec. 61440 wec. 088 VincunatepanbHblit MHCYNLT 0 2 (15%) 044
NoxHast aHespu3Ma 0 0 10 PecreHos- 0 1(075%) 057
aCCOLLVII/IDOBaHHbIl;I WHCYNbT
PecTeHo3 BCA, 10 (8,3%) 12 (8,9%) 086 , .
BT 4 OKKioaHs BCA 3025%) 5 (37%) 058 BbiXvBagMOCTb 38 (90,5%) 113 (83,7%) 028
VncunatepanbHblit UHCYNLT 6 (5%) 2 (15%) 012 TIpeACTaBIEHBI B Ta0JI. 3.
PecTeHO3- 2 (165%) 1(075%) 051 B o6enx rpymnax nepesec ObLI Ha CTOPOHE MYXYKH,
aCcCOLMMPOBAHHbIM MHCYT HO B IIEPBOI I'PYIIIE OH 0KA3aJICSI HACTOJbKO BHICOKUM,
BbiX1BaeMoCTb 98 (81%) 13 (83,7%) 053 4TO CTATUCTUYECKHU HOCTOBEPHO 3HAYUMO MYXXUYMHBI
yaiie, a XXEHIIMHBI pexXe BCTPeYaJIucCh B IIEPBO IpyIIIe
Tabmuya 5 IO CPABHEHUIO CO BTOPOW TPYITIION.
OTﬂaﬂeH"%BSPg?aY"bTaTb' 3K3¢|3 C 6.0 B nepBoii rpymnmne unciaeHHOCTb 60oabHBIX ¢ ACH
it 11D 30 L Ll DS S HecTabuiabHOro xapakrepa Bo BCA craTuctuueckn
Mokasarens Pesynbar Pesynbrar  Cratuctuse- | 1o eroBepHO 3HAYMMO YCTYTIATA TAKOBOM AHATOTMYHBIX
(noarpynna (noarpynna § ckas 3Hauu- .
NAC5-0-79)  NAC6-0-42) 1 Mocs, P OOJIBHBIX BO BTOPO¥I TpyTIIIE.
CpenHutit Cpok 53437 Mec. 70+37 Mec. 002 Huametp uncunatepansHoii BCA okaseiBanca <4
HabnioneHns (LC) MM CTaTUCTUYECKM AOCTOBEPHO 3HAYMMO 4Yallle y TexX
JIOXHas aHeBpU3Ma 0 0 10 nalnKeHTOB, KOTOPHIE ITPUHAJIEXKaIU K TIEpBOI TpyIIIe.
PecTonos BOA 10 (127%) 0 002 B otmanenHoM mepuonae B o0eux rpyIax aHaau-
B T4, OKKI03Us BCA 3(38%) 0 020 3UPOBAJIUCh PE3YJIbTAaThl COOTBETCTBYIOIINX KOHEUYHBIX
MncwnaTepanbHbiil UHCYnLT 6 (76%) 0 0,07 TOYEK — YacTOTa Pa3BUTUS JIOXKHOU aHEBPU3MBI B 30HE
S 2 (25%) o 030 peKOHCTpYKIIMU, pecTeHo30B BCA, uncuiarepajibHOTO
ACCOLMMPOBAHHbIIT MHCYNET ' ' UHCYJIbTAa, PECTEHO3-aCCOLMUPOBAHHOTO MHCYJIbTA,
BoXuBaEMOCT 60 (76%) 38 (905%) 0,05 1 BbIKMBACMOCTD.

OtnaneHHbIe pe3ynbTaThl 5 KDAD 1i1d 11epBoii 1 BTO-
PO TPYIIII IIPeaCTaBIICHHI B Ta0. 4.

Kak BumHO 13 Ta0I1. 4, 110 OTIAJICHHBIM pe3yIbTaTaM
53KBAD rpynmwt ¢ ITC u I cTaTncTUYeCKA JOCTO-
BEPHO 3HAYMMO HE pa3IndaincCh.

Torma 66110 IPOBEACHO COMTOCTABICHUE OTIAICHHBIX
pe3yabTaToB 3KBDAD B 3aBUCUMOCTH OT METPUIECKOTO
pa3mepa TTIC, xoTopoe TpencrasieHo B Tabdi. 5. Mc-
XOITHBIC KIMHIYECKIE XapaKTepUCTUKH N3YJIaeMBbIX IO -
TPYIITI OKA3aJIMCh COITOCTABUMBIMH IO BCEM IIPH3HAKAM.

Kaxk ciemyer u3 ta6u. 5, npu npumernenuu [1C 6—0
g 9KDAD B oTmajeHHOM ITepHoae OTMEYCHO CTaTH-
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CTUYECKN TOCTOBEPHO 3HAUMMOE OoJice IIUTEITbHOE
HaOMIoACHNE, CHIDKCHNE YaCTOTHl PAa3BUTHUS PECTCHO-
30B BCA, yyumieHmne mokasartejieil BEKMUBACMOCTH, a
TaKKe YCTaHOBJICHA TCHACHIINS K CHIDKCHHIO YaCTOTHI
pa3BUTHUS UTICUJIATePATBHOTO MHCYIIBTA, 110 CPABHEHUIO
¢ mpuMeHeHueM I11C 5—0 nyig maHHOTO BMENIATeILCTBA.

3aKITI0YNTEIEHOE CPAaBHEHHE OBIIIO ITPOBEICHO MEXK-
oy ITJC 6—0 u ITITJI.

McXomHO CTaTUCTHUYECKHU ITOCTOBEPHO 3HAUYMMO
pasnuyaloiyecs npusHaku i noarpymimst [1JC 6—0
U BTOPOI IPYIIIbI IIPeACTaBIEeHBI B Ta0. 6.

B mmoarpyrme ITJC 6—0 1Mo cpaBHEHUIO CO BTOPOM
TPYIIIOi, OOJBHBIC ¢ MpU3HAKAMU HECTAOMILHOCTH
ACBD, a TakKe TTocTpagaBIIre OT MH(papKTa MHOKapaa
CTATUCTUIECKH JOCTOBEPHO 3HAYMMO peKe BCTPEIAIHCH.

OrtpaneHHbIe pe3yabTaThl 5 KDAD 171 mMoarpyIms
ITJIC 6—0 1 BTOpOii TPYIIIbI IIPEACTABIEHBI B TA0II. 7.

Kak BugHO u3 Ta6a. 7, 60JbHBIE, KOTOPHIM ObLIN
BeInoHEHBI 9 KDAD ¢ mpumenenunem [1J1C 6—0, nmenn
CTaTUCTUYECKU NTOCTOBEPHO MEHbIIIE PUCKOB pecTe-
Ho30B BCA, yeM GOJbHBIE, Y KOTOPHBIX TIPU JTaHHOM
oreparu npuMensuicst ITITJT 6—0.

OBCYXJIEHHWE

[Ipuctynas K 00CyXIeHU0, HEOOXOIMMO OTMETHUTD,
YTO B IOCTYITHOI HaM JIMTEpaType MBI HE BCTPETUIIH
WCCICIOBAaHNN, MTOCBSIICHHBIX CPABHEHHUIO PAacCaChI-
Batomerocs mosHoro Marepuaina I1C ¢ Hepaccachl-
paromumMmcs I1ITJI B cepaeuHO-COCYaUCTON XUPYyPruu
cpeny BO3PACTHBIX 00JBHBIX. [IprMedaTesIbHO, 9TO
cpaBHUTENIbHBIE aHanu3bl pe3yabratoB ITJ1C ¢ TITIJI
OCYIIECTBJICHBI Ha OOJIBIIIOM KIIMHUYECKOM MaTepuaje
¥ B JOJITOCPOYHOM TIEPHOJE.

Ha ceronnusmamii nens npeamnoutenue [TJ1C o0bpraHO
oTmaetcs Ipu (OPMHUPOBAHUU COCYIUCTBIX aHACTOMO-
30B Yy pacTyllero opraHusma, T. €. y gereit [31, 32, 36,
38, 40, 41], TOCKOJILKY IO MEPE pOCTa OTJHOBPEMEHHO
C IPYTMMHU OpraHaMU pacTeT U caM COCyd. DTO O3Haya-
eT, 9T0 (h)OpMUPOBAHNE PUTUIHON JTMHUY IIIBa JIIOOOM
HepaccachlBalOIIECa HUTBIO B 00JJaCTH aHACTOMO3a
MOXET ITOBJIEYH 32 CO00I (hopMHUpoBaHKe cTeHO30B [40,
41]. Y B3pOCHBIX XXe& 3T HUTU B OCHOBHOM SIBJISTIOTCS
IIpeaIMEeTOM BBEIOOpA TTPU MH(MEKIIMOHHBIX OCIIOKHECHU-
SIX aHACTOMO30B, T. K. IIPU UX paccachlBAaHUN MHQEK-
LIMOHHBINA o4ar OoJblle He Toauep:kuBaercs [45, 46].
B npyrux ciydasix 60JIBITMHCTBO XUPYPTOB OITACAIOTCS
IIPUMEHEHUS X B CEPIEUHO-COCYIUCTOM XUPYPIUH.
CroJb ciep:kaHHOE OTHOIICHHE K PacCachIBAIOIIMMCS
IIOBHEIM MaTepuajiaM, 32 NICKITIOUCHNEM ITPUBBIYKI XM -
pypra Kk npumMeHeHnuto I111J1, cBsizaHo B 11IepBYyIO ouepenb
C OITaceHMEM PACXOXKICHUS CIMNTHIX TKaHeH ¢ JaabHel-
M 00pa3oBaHUEM JIOXHOI aHeBPU3MBI aHACTOMO3a
W3-3a paccachkiBaHMsI HUTe. Ho 3To, Kak BBISICHSIECTCS,
HEOOOCHOBAHHO, MTOCKOJIBKY B OTHOM M3 9KCHEPUMEH -
TaJIbHBIX UCCIICAOBAHMNI Ha XKMBOTHEIX, B XOI¢ KOTOPOTO
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CpPaBHUBAINCHh OOWH U3 BUAOB pPaccachIBAIOIIECTOCS
IIOBHOTO MaTepuajia ¢ MeHbITUM yeM I1/1C BpemeHeM
ouonerpagauuu u II1J1, ObUIO IPOAEMOHCTPUPOBAHO,
YTO COCTOSITCIILHOCTh AaHACTOMO3a 3aBUCHUT HE OT IIPOY-
HOCTH IITOBHBIX MaTEPHUAJIOB, a OT 3aXKUBJICHUSI aHACTO-
MO03a, KOTOpOe ITPOUCXOAMIO JIIIle U OBICTpee IIpH
MPUMEHEHUU PAacCACHIBAIOIINXCA LIOBHBIX MATEPUAIIOB
BCJICACTBUE OTCYTCTBHUSI BOCIIAJIUTEIHFHOTO IIpollecca
[47]. Bonee Toro, B CyIIECTBYIOIIMX Ha CETOMHSITHUIA
IIeHb KITMHUYECKNX UCCIICIOBAHUSIX HA B OMHOM CITydae
He OBIIO 3aI0KYMEHTHPOBAHO (POPMUPOBAHUE JIOKHOMN
aHeBpHM3MHI [28, 29, 33—35, 42]. AHajoTUYHBIC TaHHBIC
TOJIy4eHBI U B HAIlIEM MCCIIEIOBAHUM: Cpear 00CIeno-
BaHHBIX OOJIBHBIX TICPBO¥A TPYIIITHI, PABHO KaK BO BTOPOii
TPYIIIe, CIyYad JIOXKHON aHEeBPU3MEI B OTHAJICHHOM
TIepUO/IEe BBISIBIICHBI HE OBIIIH.

XoTs ObLJIO MPEeaOCTaBIEHO A0Ka3aTeIbCTBO 6€30-
TACHOCTH PACXOXKICHMS IIIBOB ITpHU McIToNb30BaHum [1J1C
MIPU KapOTUIHBIX PEKOHCTPYKIIMSIX, COOTBETCTBEHHO
aHaJIM3Y UCIOJIb30BaHUSI PacCcachIBaIOIIETOCS IITOBHOTO
MaTepHana, B HallleM MCCIeAOBaHNM OIICHKA COCTOSI-
TEJIbHOCTH aHACTOMO30B He SIBJISIaCh IJIaBHOM 3aMaueid.
Ha mepBbIii mIaH BBEICTYIIAIO BIMSHHNE paccachiBaio-
IIerocs IOBHOTO MaTepraja Ha pa3BUTHE PECTEHO30B
COHHBIX apTepHii, TaK KaK B OCHOBE 3(p(PeKTUBHOCTH
KapOTUAHBIX PEKOHCTPYKIINM JIEKAT OTHAJeHHAs TIPO-
XOIUMOCTb X M B3aMMOCBSI3b €€ C PHCKOM Pa3BUTHS
HUIICHIATePAJIbBHOTO WHCYJIBTa M BEDKMBaeMOCThI0. OT-
CYTCTBHE BOCTIAJIMTEIIFHOM peaKIINy TKaHEH BOKPYT IIIBa
¥ ONITUMHU3ALINSI KOMIUTIa¢HCa B COCYIMCTOM aHACTOMO3€
npu ipuMeHeHnn [1J1C mo3Boaman 1oOUTHCS B IIPeIbI-
IYIIVX KTHHIIECKUX UCCICIOBAHUSIX CHIKEHIS 9acTO-
THI pa3BUTHS pecTeH030B BCA B oTHaseHHOM Ireprone
[35, 37, 39, 42]. B coOCTBEeHHOM X¢ HCCICIOBaHUM,
H3yJasi IPOXOAMMOCTb 30H KapOTUIHBIX peKOHCTPYKITHIA
C KOHIIa TICPBOTO MeCSIIIa ITOCJIe OITepaIiH (T. K. pa3BUTHE
pecTeH030B HaUMHAETCS IIPUMEPHO C 3TOTO IIepHUoaa
M KpaiiHe BBICOKO B IIepBbIe 6 MECSLIEB), Mbl OTMETHIIN
CTAaTUCTUUECKU ITOCTOBEPHO COIOCTABUMYIO 9aCTOTY
pa3BuTus pecteHo30B BCA B oTmaseHHOM IIepUoOIe
B 00CHX IPYIIIaX, BOIIPEKU OXXMNIaeMOMY IIPEUMYIIECTBY
B TPYIIIIE C IIPUMEHEHNEM PacCachIBaIOIIETOCs IITOBHOTO
Mateprana. M, Kak cieIcTBre, 9acTOTa NIICHIATePaTh-
HOTO UHCYJIbTA, PECTEHO3-aCCOLMUPOBAHHOTO MHCYJIBTA
¥ BBDKMBAEMOCTh B 00€MX TPYIIIaX CTATUCTUICCKI OKa-
3QJIMCH TOCTOBEPHO COMTOCTABUMBIMHU.

B xome mpoBeneHHOTO UCCIeIOBaHNS BHISICHIIIOCH,
YTO, TOMHUMO (paKTa MCITOIB30BaHUS paccachIBarole-
rocsI MIOBHOTO MaTeprasa, Ha OTIaJICHHbIC pe3yIbTaThl
MOTYT ITOBIUSATH TaKXKE MX METPUUECKHE pa3MepHI.
B cBs3M ¢ 3TUM pelIeHO TPOBOOUTH CPaBHUTEIbLHBIN
aHaJIM3 OTHAJICHHBIX pe3yabTaToB 3KDAD ¢ mpuMeHe-
HueMm I[TJ1C 5—0 u ITAC 6—0. B 3ToM cirydae oKa3aaoch,
yrto IT1JIC 6—0 o cpasuenuto ¢ [TJIC 5—0 craructuye-
CKHM JOCTOBEPHO 3HAYMMO B 00Jiee IMPOIOJLKUTEIIHHEIC
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CPOKM CHIXAeT 9acCTOTy pa3BUTHs pecTeH030B BCA.
Bonee Toro, mpu npuMmenenun I[1J1C 6—0, B cpaBHeHUN
¢ ITJC 5—0 oTMedaeTcs TeHASHIMS K CHIDKEHUIO Ya-
CTOTHI UTICWJIATEPAJIbHOTO MHCYJIBTA, M, KaK CJICICTBUC,
CTAaTUCTUYECKM JOCTOBEPHO 3HAUYMMOE YBEIMICHUE
BBDXKMBACMOCTH.

BrIsgBNIEHHBIE pa3Iuyrs B OTIAJIEHHBIX PE3yJIbTaTax
MOATPYMII, B CBOIO OYE€PENb, OTKPHLIM HOBbIE MEPCHEK-
THBEI B I3Y4EHUU BOIIPOCA O BIMSTHUM PacCcachIBaoIIe-
rocsI IIOBHOTO MaTepuaja Ha OTHAJICHHBIC pe3yIbTaThl
3KBAD. B yacTHOCTH, IPOBENEH CPaBHUTEIBLHBIN aHa-
JIN3 OTHAJIEHHBIX pe3ynbratoB noarpyimsl ITJC 6—0
CO BTOPOIi TPYIIIIO, COTJIACHO KOTOPOMY IIPEUMYIIECTBO
OBUIO Ha CTOPOHE IIEPBOTO 3a CYET CTATUCTUYECKH HO-
CTOBEPHO 3HAYNMO PeKe BBISIBICHHOTO pecTeHo3a BCA,
YeM B ITOCIICTHEM.

TakuM ob6pa3oM, B HaIlIeM MCCIIEIOBAHUM OTHAJICH-
HBIC pe3ynbTaThl 3dKDAD B mepBoii 1 BTOPOIT rpyIImax
0Ka3aJIMCh COMTOCTAaBUMBIMH OJIaromapst ICIIOJIb30BAHHIO
B OOJIBIIMHCTBE CJIy9acB B MIEPBOM TPYIIIIE HUTEH ¢ Me-
TPpUUYECKUMHU pazmepamu 5—0.

IToyeMy MBI TaK 3a0CTpsSIEM BOIIPOC Ha THMAMETpPE
HuTH? JleI0 B TOM, 9TO 4eM OOJIbIIIe METPUUCCKUI pa3-
Mep IIOBHOTO MaTepHraja, TeM O0JIbIIee ITOBPEXKIAIoIIee
BO3JIEMCTBME OH OKa3bIBAaET HA CTEHKU cOCyaa, 1, Kak
CIICICTBHE, CO3MAIOTCS MPEAIIOCHUIKN IJI 3aIePKKU
KpOBU B 3TUX BKoJax [48]. B maHHOM ciiyyae KpOBb BbI-
CTyMaeT B Ka4eCTBE «3HIOTEHHOTO» MHOPOTHOTO Tea.
IToMuMO HETTOCPEACTBEHHOTO TPaBMAaTUUECKOIO 3h-
(bekTa, NCIIOIb30BaHME IOBHBIX MATEPHAJIOB KPYITHBIX
pa3MepoB MOJIpa3yMeEBAET OCTABICHUE B TKAHSIX CTEHKHU

COCyI 0B 0OOJIBIIIETO TI0 Macce MHOPOAHOTIO T€JIa, XOTb

¥ BpeMEHHO, KaK B JIUTaTYPHBIX KaHAaJIaX, TaK U B y3J1aX,
a 3TO O3HayYaeT YIIMHEHHUE IIpolecca Omomerpagalinm

[49]. Yka3aHHBIE OOCTOSITEIBCTBA B KOHEYHOM CUETE

TIPUBOISAT K YCHJICHHIO (HAaCTaBaHUIO BOCTIAINTEIIEHOM

peaKIny Ha HUTh Ha paHEeBOE BOCITAJICHUE) W pacIIype-
HUIO 30HBI BOCITAJINTEIIFHOTO IIpollecca TKaHel BOKPYT

paccachIBaloIIerocs IITOBHOTO MaTepHalia, a 3To, B CBOIO

odepenb, MOBHIIIIACT PUCK PECTEHO30B ITOCIC apTepralb-
HBIX BMCIIIATEIIbCTB.

[MToueMy ke B OONBIIMHCTBE CIyJ4acB B ONBITHOM
rpynite npuMeHsutnch [TJIC 5—0? YuuteiBag ToT axT,
YTO MBI paHee He BIAACIN OIBITOM IIPUMEHEHUS 3TOTO
IIIOBHOTO MaTepHayia ¥ TOJBKO SMIIUPUICCKH TIPEATIO-
JIarajim, 4To 4eM OOJIBIIIe THaMeTp IITOBHOTO MaTepHaia,
TEM OH IIPOYHEEe, 1 B CBA3M C 3TUM M3HAYATIBLHO IIpUME-
HSUTM BO BpeMSI KapOTUAHBIX PEKOHCTPYKILIMKA TOJBKO
ITJ1C 5—0, Hagesch, YTO TaKOM METPUYECKUI pasMep
6oJree 6e30MaceH U CHIZKAET PHCK PACXOXICHMS IIBOB.
OnHako, IpoaHAM3WpPOBaB OIMXKaNIINe pe3ysbTa-
THI (CIIyCcTs 6 Mec. MOcCJie OIepalun), Mbl YOeaIUIUCh
B IOCTATOYHOM IIPOYHOCTH 3TOTO IIOBHOTO MaTepHraia
¥ TIOCTETIEHHO HAaYaJIh KCITOIb30BaTh HUTH 6—0 [42].

B 3akimodyeHME MOXHO YTBEPXKIAaTh, 9YTO BBEIOOD
paccacheIBatomierocst mosHoro mMarepuana I1C ¢ me-
Tpudeckum pasMmepom 6—0 Bmecto ITTTJI aBusercs
BITOJTHE OOOCHOBAHHBIM U ITO3BOJISIET YCTPAHUTH WIIN
3HAYUTEIFHO YMEHBIINUTH YACTOTY Pa3BUTHS PECTCHO30B
BCA mocire 5KDAD.

Kongpauxm unmepecosé omcymcmeyem.
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REMOTE RESULTS OF EVERSION CAROTID ENDARTERECTOMY
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of Postgraduate Education under the RF Ministry of Public Health, Moscow, Russia

Background. It is known that namely long-term presence of suture material as the only foreign body
in autologous conditions may lead fo restenosis in the remote period. Such hypothesis was put forward based
on good results of reconstructive cardiovascular operations in case of using absorbable suture material.

Objective. Our study was aimed at comparative analysis of remote results of using absorbable suture material
polydioxanone and non-absorbable suture material polypropylene in eversion carotid endarterectomy.

Patients and methods. Over the period from 2002 to 2007, at the Department of Vascular Surgery of the
Institute of Surgery named after A.V. Vishnevsky performed a total of 408 carotid reconstructions according to the
eversion technique. The study was based on comparative analysis of the remote results of this procedure in two
groups of patients: the first group consisted of 121 patients in whom replantation of the internal carotid artery
into the common carotid artery was performed using absorbable suture material polydioxanone with the metric
sizes 5—0and 6—0 and the second group comprising 135 patients in whom similar manipulations were performed
using non-absorbable suture material polypropylene with the metric size 6—0. In the course of the study it turned
out that the remote results might also be influenced by the metric size of polydioxanone, therefore the first group
was further subdivided into subgroups: polydioxanone 5—0— 79 patients and polydioxanone 6—0— 42 patients.

Results. At baseline, with statistically significant differences by the gender, incidence of unstable atherosclerotic
plaque, diameter of the ipsilateral internal carotid artery <4 mm, the groups of patients turned out to be
in the remote period statistically significantly comparable by such parameters as frequency of the development
of a pseudoaneurysm, restenosis of the internal carotid artery, ipsilateral stroke, restenosis-associated stroke,
and by survival. However, when comparing the subgroup of patients wherein polydioxanone 6—0was used and the
second group with the initially statistically significant differences by incidence of unstable atherosclerotic plaque
and myocardial infarction, in the remote period there was a statistically significant decrease in the incidence
rate of restenosis of the internal carotid artery in the first case.

Conclusions. The obtained findings suggested that the absorbable suture material polydioxanone with the metric
size 6—0 might be considered as quite a substantiated alternative to the used in cardiovascular surgery non-
absorbable suture material polypropylene. Polydioxanone with the metric size 6—0 made it possible to remove
or considerably decrease the incidence rate of the development of restenosis of the internal carotid artery after

eversion carotid endarterectomy.

Key words: eversion carotid endarterectomy, restenosis, absorbable suture material.

Acute impairments of cerebral circulation (AICC) are
currently of both medical and social concern [1]. Suffice
it to say that annually in Russia there occur approximately
400 thousand new cases of strokes, of which up to 90%
end with permanent disability [2].

Today it is known that amongst all types of strokes
dominating are ischaemic ones (80%). Their main cause
is considered to be an atherosclerotic narrowing of the
extracranial portions of the internal carotid artery (ICA)
[3]. According to the data of multicenter studies it was
determined that the risk for the development of ischaemic
strokes in patients may statistically significantly be
decreased by performing carotid endarterectomy (CEA),
rather than medicamentally [4—6]. But it should be
mentioned that in spite of considerable clinical success,
as with any arterial reconstruction, performing CEA
may be accompanied by the development of restenosis
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occurring in a portion of patients during both first days
after operation and within months and even years
thereafter. Special attention to prevention of this problem
is dictated by probability of the appearance or recurrence
of neurological symptomatology [7].

Todaythere is evidence confirming that the appearance
of these alterations in the arterial wall is mainly associated
with high activity of aseptic inflammatory process
[8], the final of which is considered to be myointimal
hyperplasia [9] or progression of atherosclerosis
in the zone of arterial reconstructions [10]. Therefore,
the measures on prevention of restenosis should be
aimed primarily at decreasing the degree of inflammation.
It means that first of all every effort should be made to rule
out the use of foreign materials in vascular reconstructive
interventions or to maximize their autologous nature
[11, 12]. The latter in due time served one of the reasons



Beloyartsev D.F, Talybly 0.L. Remote results of eversion
carotid endarterectomy depending on the suture material used

why many vascular surgeons of the world’s leading !

clinics use eversion carotid endarterectomy (eCEA)
[13, 14]. As a result, the risk for the development
of restenosis decreased, not however disappearing
completely — according to the latest data the incidence
rate of restenosis development at 7 years amounts to 5%
[15]. Along with it, it is known that namely long-term
presence of suture material as the only foreign body
in conditions of autologous reconstruction may lead
to restenosis in the remote period. Such hypothesis
was put forward based on the reports of good results
of reconstructive cardiovascular operations in case
of using absorbable suture materials.

Absorbable suture materials in cardiovascular surgery
started to be used since the 1950s [16]. Nevertheless, this
trend received rapid development after the appearance
in 1980 of synthetic absorbable suture material
polydioxanone (PDS) principally differing from other
absorbable suture materials by slower destruction:
it preserves after use more than 85% of its original tensile
strength during 14 days, 60% by day 28, with complete
absorption thereof occurring within 180 days [17].

In a series of experimental studies on laboratory
animals, carried out since 1984, when comparing
the results of using PDS and widely used in cardiovascular

surgery non-absorbable suture material polypropylene
(PPL) for creation of vascular anastomoses while
using the latter, the recipient beds demonstrated
statistically significantly more pronounced inflammatory
reaction [18, 19] maintained by both the presence
of a foreign material [20] and marginal ischaemia
of tissues of the central and peripheral ends of vessels
due to relatively prolonged tightening with a dense
cord [21, 22]. The described inflammation, in its turn,
resulted in migration of smooth-muscle cells, coarse
sclerotic alterations, hyaline degeneration, calcification,
retraction of tissues and deformation of the anastomosis
in the zone of vascular reconstruction [23]. But
the negative consequences of using PPL are not confined
thereto. In an experimental study comparing the results
of using PDS with PPL, implantation of non-absorbable
material was accompanied by impaired compliance of the
parts in the anastomosis at the expense of a rigid line
of the suture [24], which along with the previous events,
in the long run, increased the risk for the development
of restenosis [25—27].

Relying upon the results of experiments of implantation
of PDS into vessels of animals, researchers began using
this suture material in vessels of volunteers, in autologous
reconstructions, since the transplant does not have

Table 1
Clinical studies of using absorbable suture material in cardiovascular surgery
Author n/age* Type of reconstructions Follow-up Incidence Incidence
duration of restenosis i of pseudoane-
urysm
Arenas J.D. etal, 15/3.7 years resection of aortic coarctation with formation of an end-to-end 23 months 0 0
1991 [31] anastomosis
Spector M.L, et al,, 18/9 months | resection of the common carotid artery with formation of an end- 6 months 0 not mentioned
1991 [32] to-end anastomosis
Merrell SW, 21 infrainguinal bypass procedures, thromboembolectomy, formation 72 months 0 0
Lawrence PF, 1991 of an arteriovenous fistula for haemodialysis and disunion of post-
(33] traumatic arteriovenous fistula
lkeda S, et al., 1993 7 formation of an extra-intracranial anastomosis 8.5 months 0 0
(34]
Wang Z-G., et al,, 21 arterial reconstructions: thromboembolectomy via the femoral 42 months 0 0
1994 [35] artery, femoral-distal bypass procedures, profundoplasty,
arterialization of superficial veins of the foot, repair of popliteal
artery, grafting of the brachial artery and reconstruction of the
carotid artery
35 Venous reconstructions: cava-atrial, jugular-atrial, innominate-
atrial, meso-atrial, spleno-atrial, mesocaval, sapheno-jugular
bypass grafting, Palma's operation, Hussni's operation,
inferior cavatomies, iliofemoral thrombectomy,
transplantation of venous valves
Sarioglu T, et al, 1996 : 53/37 years indirect isthmoplasty 34 manths 0 0
[36]
Yetkin U, et al., 2007 1 classical CEA with primary suture 2 months 0 not mentioned
(37]
Maclver RH. etal, 114/1.6 years formation of bi-directional cava-pulmonal anastomoses 31 months 0 not mentioned
2008 [38]
Yasa H., et al., 2009 5 classical CEA with primary suture 3 months 0 not mentioned
39]
* - age indicated for children only
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Table 2
Clinical comparative studies of using absorbable and non-absorbable suture material in cardiovascular surgery
Author n/age Type of reconstructions Follow-up duration End point Result Statistical
significance, p
Hawkins J.A, etal., 32 with PPL/54 | formation of an anastomasis 60 months frequency of 7% <0.05
1995 [40] days between the pulmonary occlusion of
35 with PDS/15 confluence and left atrium pulmonary veins 3%
days
Yoshimura N., et al., 41 with PPL/3 bypass operations according 12 months average inner 3102 mm <0.00
1998 [41] months to Blalock-Taussig (formation diameter of
of a subclavian-pulmonary the subclavian-
40 ¢ MAC/ 18 anastomosis) pulmonary 4,6:0,2 MM
Mec. anastomosis

the function of cohesion with live tissue. The history
of using PDS in cardiovascular surgery stems from
1984 when Harjola P.T., et al. reported performing 10
femoropopliteal bypass graft procedures, 5 aortoiliac
endarterectomies and 5 coronary aortic bypass grafting
(CABG) procedures, while Tuchmann A. and Dinstl
K. reported 3 femoropopliteal (tibial) bypass grafting
procedures using the same suture material. During
the follow-up from 3 to 5 months, all except those
subjected to CABG underwent angiography whose
findings showed no evidence of either restenosis or
aneurysms in the reconstruction zone [28, 29].

Five years later, the first group of authors reported as
many as 50 CABG procedures (including 33 mammary-
coronary bypass grafts) using PDS. The duration of the
follow-up period amounted to 2.5 years, based on clinical
findings, in recurrence of angina pectoris observed in 6
cases, they performed control coronarography revealing
only in one case occlusion of the distal portion of the
sequential autovenous shunt [30].

Further foreign studies within the framework
of studying the results of using PDS in cardiovascular
surgery are presented in Tables 1 and 2.

2003 saw the publication of the first work on using
PDS in vascular surgery in Russia, including 34 arterial
reconstructions (28 interventions on the carotid arteries,
5 femorodistal bypass graft procedures and 1 carotid-
brachial bypass grafting). That work demonstrated
the world’s largest experience of using this suture
material in surgery of carotid arteries at that time. Having
examined the results of 11 interventions on the internal
carotid artery (9 eCEA procedures and 2 reconstructions
for kinking of the ICA) by means of colour Doppler
scanning (CDS) over a six-month period, the authors
demonstrated only one case of restenosis of the
reconstruction zone with competent anastomoses in all
cases by the moment of complete resorption of suture
material [42].

Hence, proceeding from the findings of experimental
and clinical studies of using PDS in cardiovascular surgery,
it seems that the choice of PDS instead of PPL might play
an important role in respect of possible prognosis of the
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risk for the development of ICA restenosis. However,
this cannot so far be affirmed, since statistically correct
comparative studies of PDS with PPL in cardiovascular
surgery have hitherto been carried out in children only.
Wide application of PPL in cardiovascular surgery and at
the same time lack of data of remote comparative results
of using PDS and PPL in adults hampers implementation
of absorbable suture material into clinical practice.
Bridging this gap was the purpose of our study, for which
we selected eversion CEA due to lack of the necessity
of using plastic (foreign) material in its application.

PATIENTS AND METHODS

At the Department of Vascular Surgery of the Institute
of Surgery named after A.V. Visnevsky over the period
from 2002 to 2007 carried out a total of 408 carotid
reconstructions according to the eversion technique.
Of'these, there were 171 cases of replantation of ICA into
the the common carotid artery using PDS with metric
sizes of 5—0 and 6—0 and 237 cases of using PPL sized
6—0. The present work contains a comparative analysis
of the outcomes of eCEA depending on the suture
material used. Since PDS by the moment of discharge
(averagely 8 days after surgery) retains nearly original
(more than 85% during 14 days) initial strength, while
the reaction of tissues to various types of suture materials
begins to manifest itself only after 10—15 days [43], we
purely hypothetically consider it inexpedient to study
the immediate comparative results, because the effect
of these suture materials on vascular walls would hardly
differ from those for PPL. In this connection, we
concentrated our attention on studying and comparing
the remote results of eCEA. In so doing, as the basic end
criterion we assumed the state of reconstructed carotid
arteries, evaluated by means of CDS. We concentrated
our attention only on haemodynamically meaningful
lesions which were considered to be restenoses >70%
of the overall diameter. The genesis of a restenosis was
interpreted as atheroscletrotic if an eccentric and local
structure was revealed, more resembling by CDS
a heterogeneous atherosclerotic plaque (ASP) with
predominance of a hypoechogenic component, or as
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a consequence of myointimal hyperplasia, if revealed
was a concentric homogeneous, echonegative, as a rule,
prolonged formation, with smooth intraluminal surface.

Mention should be made that of the 408 patients,
in the remote period we knew the fate of only 256 (63%)
patients. To compare the results of eCEA depending
on the suture material used in this type of intervention
these patients were divided into two groups:

The first group included 121 patients subjected
to eCEA with the use of absorbable suture material PDS.
The obtained results of eCEA were also compared with
regard for the metric parameters of the absorbable suture
material used, for which purpose this group, depending
on the metric size of the suture material, was further
subdivided into a subgroup of PDS 5—0 comprising 59
patients and subgroup PDS 6—0 consisting of 42 patients.

The second group was composed of 135 patients
subjected to eCEA with the use of nonabsorbable suture
material PPL.

This work was approved by the Medical Ethics
Committee on clinical trials, with the informed consent
being obtained from all patients.

The choice of a particular technique of carotid
reconstruction was determined by intraoperative
indications. Thus, to perform the eversion technique
required an “anatomical accessibility” of the ICA,
tolerance of the brain to ICA cross-clamping, determined
by measuring retrograde pressure (the borderline one
considered to be 1/3 of the direct one, but not less
than 40 mm Hg), lack of pronounced calcification
and combination of stenosis and tortuosity of the ICA [44].

In the early postoperative period, all patients of both
groups received treatment according to the standard
algorithm. At discharge, all patients who survived were
given recommendations to undergo CDS of the BCA
annually, to give up smoking, to receive permanent
antiaggregant therapy, control the lipid profile and arterial
pressure, and those with diabetes mellitus to additionally
control glycaemia with drug correction, if necessary.

The obtained results were statistically processed
with the help of the mathematical package “Statistica 7”
manufactured by the Company “StatSoft, Inc” (USA)
for the operating system “Windows 7”. Continuous data
were expressed as means % standard deviation, as well as
in absolute numbers and percentage. The comparative
analysis was made using the Mann—Whitney U
test, Pearson's chi-squared test, Fisher’s exact test,
and Wilcoxon signed-rank test. Differences were regarded
as statistically significant if p<0.05.

RESULTS
At baseline, in the studied groups we analysed
the demographic parameters (age, gender), CDS results
(degree of stenosis of the ipsilateral ICA, length of ASP,
type of ASP, dissemination of the lesion), intraoperative

Table 3
Baseline clinical parameters of patients
of the first and second groups

Parameter Result Result Statistical
(first group : [(second group ! significance,
PDS - 121) PPL - 135) p

Gender: 0,04

males 88 (73%) 82 (61%)

females 33 (21%) 53 (39%)

Unstable ASP (CDS) 76 (63%) 102 (76%) 0.02

Diameter of the ipsilateral 19 (16%) 10 (8%) 0.05

ICA <4 mm (intraoperative

findings)

Table 4
Remote results of eCEA in the first and second groups

Parameter Results (first Results Statistical
group PDS - 121) © (second group : significance,
PPL - 135) p
Mean duration of follow 60+38 months : 61+40 months 0.88
up (CDS)
False aneurysm 0 0 1.0
ICA restenosis 10 (8,3%) 12 (8,9%) 086
including ICA occlusion 3(2,5%) 5 (3.7%) 058
Ipsilateral stroke 6 (5%) 2 (1.5%) 012
Restenosis-associated 2 (1.65%) 1(0.75%) 051
stroke
Survival 98 (81%) 113 (83.7%) 0.53

data (pathological tortuosity of the ICA, diameter of the
ICA), manifestations of cardiovascular insufficiency,
a medical history of accompanying diseases (arterial
hypertension, coronary artery disease, diabetes mellitus,
hyperlipidaemia, lesion and reconstruction of other
arterial basins), as well as harmful habits (smoking).

The initially statistically significantly differing
parameters for the first and second groups are shown
in Table 3.

In both groups, superiority was on the men’s side,
but in the first group it turned out to be so high that men
statistically significantly more often, and women less
often, were encountered in the first group as compared
with the second group.

In the first group, the number of patients with
an unstable-pattern ASP in the ICA was statistically
significantly less than that of analogous patients in the
second group.

The diameter of the ipsilateral ICA measuring <4 mm
turned out to be encountered statistically significantly
more often in patients belonging to the first group.

In the remote period, in both groups we analysed
the results of the respective end points — frequency of the
development of a false aneurysm in the reconstruction
zone, ICA restenosis, ipsilateral stroke, restenosis-
associated stroke and survival.

The remote results of eCEA for the first and second
groups are shown in Table 4.
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Table 5
Remote results of eCEA in the PDS 5-0 subgroup and PDS 6-0
subgroup
Parameter Result (PDS 5-0 Result Statistical
subgroup - 79) (PDS 6-0 significance,
subgroup - p
42)
Mean duration of follow 53+37 months 7037 0.02
up (CDS) months
False aneurysm 0 0 1.0
ICA restenosis 10 (12.7%) 0 0.02
including ICA occlusion 3(3.8%) 0 020
Ipsilateral stroke 6 (76%) 0 0.07
Restenosis-associated 2 (25%) 0 030
stroke
Survival 60 (76%) 38 (90.5%) 0.05
Table 6
Baseline clinical parameters of patients
for the PDS 6-0 subgroup and the second group
Parameter Result (PDS 6-0 Result Statistical
subgroup - 42) (second significance,
group PPL - p
135)
Unstable ASP 22 (52%) 102 (76%) 0.003
Myocardial infarction 4 (10%) 47 (35%) 0.002
Table 7
Remote results of eCEA in the PDS 6-0 subgroup
and in the second group
Parameter Result (PDS 6-0 Result Statistical
subgroup - 42)  (second group : significance,
PPL - 135) p
Mean duration of follow 70+37 months i 61+40 months 013
up (CDS)
False aneurysm 0 0 10
ICA restenosis 0 12 (8.9%) 0.05
including ICA occlusion 0 5(3.7%) 0.22
Ipsilateral stroke 0 2 (15%) 044
Restenosis-associated 0 1(0.75%) 057
stroke
Survival 38 (90.5%) 113 (83.7%) 0.28

As can be seen from Table 4, the groups with PDS
and PPL did not statistically significantly differ by the
remote results.

We then compared the remote results of eCEA
depending on the metric size of PDS, which are shown
in Table 5. The baseline clinical characteristics of the
examined subgroups turned out comparable by all
parameters.

As can seen from Table 5, the use of PDS 6—0
for eCEA was in the remote period associated with
statistically significantly longer follow up, decreased
incidence of ICA restenosis, improved parameters
of survival, as well as a tendency toward decreased
incidence of the development of ipsilateral stroke as

134

compared with the use of PDS 5—0 for this intervention.

The final comparison was carried out between PDS
6—0 and PPL.

The initially statistically significantly differing
parameters for the subgroup of PDS 6—0 and the second
group are shown in Table 6.

In the PDS 6—0 subgroup compared with the second
group, the patients with signs of an unstable ASP, as
well as those suffering from myocardial infarction were
encountered statistically significantly less often.

The remote results of eCEA for the PDS 6—0 subgroup
and the second group are shown in Table 7.

As can be seen from Table 7, the patients subjected
to eCEA with the use of PDS 6—0 had statistically
significantly fewer risks of ICA restenosis compared with
the patients in whom PPL 6—0 was used for this operation.

DISCUSSION

Before entering into a discussion, mention should
be made that in the available literature we came across
no studies dedicated to comparing absorbable suture
material PDS with nonabsorbable PPL in cardiovascular
surgery amongst adult patients. It is noteworthy that
comparative analyses of the results of PDS with PDL
were carried out on amplitudinous clinical material and in
the long-term period.

To date, preference to PDS is usually given
in formation of vascular anastomoses in a growing body,
i.e., in children [31, 32, 36, 38, 40, 41], because as
the body grows, simultaneously with other organs also
grows the vessel itself. This means that formation of a rigid
line of suture with any nonabsorbable thread in the area
of an anastomosis may entail formation of restenosis
[40, 41]. In adults, these threads are, mainly, a subject
of choice in infectious complications of anastomoses,
because after their resorption the infectious focus is no
longer maintained [45, 46]. In other cases, many surgeons
refrain from using them in cardiovascular surgery. So
restrained attitude to absorbable suture materials,
with the exception of the surgeon’s habit to use PPL,
is primarily connected with fear of dehiscence of the
sutured tissues to be followed by formation of a false
aneurysm of the anastomosis because of thread resorption.
But this has turned out to be unsubstantiated, since in an
experimental study on animals during which the authors
compared PPL and one of the types of absorbable
suture material with the time of biodegradation less
than that of PDS demonstrated that the integrity of an
anastomosis was dependent on healing rather than
on the permanent strength of the suture material and that
the absorbable suture maintained vascular integrity long
enough to permit this healing to occur [47]. Moreover,
the currently available clinical studies reported not a single
case of formation of a pseudoaneurysm [28, 29, 33—35,
42]. Analogous data were obtained in our study: amongst
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the examined patients of either the first group, or in the
second group, there were no cases of a false aneurysm
revealed in the remote period.

Although there was evidence of no danger of suture
stitch dehiscence in using PDS in carotid reconstructions,
according to the analysis of using absorbable suture
material, in our study the assessment of competence
of anastomoses was not the main task. Put in the
forefront was the effect of absorbable suture material
on the development of restenosis of carotid arteries,
since efficacy of carotid reconstructions is based
on remote patency and its interrelation with the risk
for the development of ipsilateral stroke and survival.
Absence of inflammatory reaction of tissues around
the suture and optimization of compliance in a vascular
anastomosis in using PDS made it possible to decrease
in previous clinical studies the incidence rate of ICA
restenosis in the remote period [35, 37, 39, 42]. In our
study, examining patency of the zones of carotid
reconstructions from the end of the first month after
the operation (because restenosis starts to develop
approximately from this period on with extremely
high incidence during the first 6 months) we noted
statistically significantly comparable incidence of the
development of ICA restenosis in the remote period
in both groups, contrary to the anticipated advantage
in the group with the use of absorbable suture material.
And, as a consequence, the frequency of ipsilateral stroke,
restenosis-associated stroke and survival in both groups
turned out to be statistically significantly comparable.

In the course of our study it appeared that apart form
the fact of using absorbable suture material the remote
results may be influenced also by their metric parameters.
In this connection it was decided to perform a comparative
analysis of the remote results of eCEA with the use of PDS
5—0and PDS 6—0. In this case it turned out that PDS 6—0
versus PDS 5—0 statistically significantly during longer
terms decreased the incidence of the development of ICA
restenosis. Moreover, using PDS 6—0 versus PDS 5—-0
demonstrated a tendency towards decreased incidence
of ipsilateral stroke, and, consequently, a statistically
significant increase of survival.

The revealed differences in the remote results of the
subgroups, in their turn, opened new perspectives
in studying the problem of influence of absorbable suture
material on the remote results of eCEA. In particular,
we carried out a comparative analysis of the remote
results of the subgroup PDS 6—0 versus the second group,
according to which the advantage was on the side of the
former at the expense of statistically significantly less
often revealed ICA restenosis as compared with the latter.

Thus, in our study, the remote results of eCEA in the
first and second groups turned out comparable owing
to using in the majority of cases in the first group threads
with metric sizes 5—0.

Why do we concentrate attention on the suture’s
diameter? The thing is that the larger metric size
of suturing material the greater damaging effect it exerts
on the vascular walls, and, consequently, creating
prerequisites for blood retention in these needle-insertion
sites [48]. In this case, blood acts as an “endogenous”
foreign body. Apart from a direct traumatic effect, the use
of large-size suture materials implies leaving in tissues
of vascular wall a larger in mass foreign body, although
temporarily, both in ligature channels and nodes thus
meaning prolongation of the process of biodegradation
[49]. The mentioned circumstances, eventually, lead
to enhancement (layering of inflammatory reaction
to the thread on wound inflammation) and widening
of the zone of the inflammatory process of tissues around
absorbable suture material, and this, in turn, increases
the risk of restenosis after arterial interventions.

Why then in the majority of cases in the experimental
group did we use PDS 5—0? Taking into consideration
the fact that we had previously had no experience
with using this suture material and only empirically
supposed that the larger the diameter of suturing material
the stronger it is, and in this connection we initially used
during carotid reconstruction only PDS 5—0, hoping that
such metric size was safer and decreasing the risk of suture
dehiscence. However, having analysed the immediate
results (6 months after surgery), we were convinced
of sufficient strength of this suture material and gradually
began using 6—0 sutures [42].

In conclusion, we may state that the choice
of absorbable suture material PDS with metric size 6—0
instead of PPL is quite substantiated and makes it possible
to eliminate or considerably decrease the frequency
of ICA restenosis after eCEA.
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