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Pesiome

BBepeHme. Pe3ynbtaT peHTreH3HAOBACKYNAPHOrO JIeUYeHUsA OKKIT3MOHHO-CTEHOTMYE-
CKOrO NopakeHUs MarncTpasbHbIX apTEPUI HAXKHUX KOHEYHOCTEN 3aBUCUT HE TONIbKO OT
NPaKTUYeCKUX HaBbIKOB XMPypra U TEXHUYECKON BO3MOXKHOCTU MCMOJIb3YeMOro aHrmo-
rpada, HO 1 OT 3nacTMYECKNX CBONCTB cocyaa. M3meHeHne GuomMexaHNYECKMX CBOMCTB
apTepuanbHO CTEHKN Y MAaLUMEHTOB C aTePOCKNIepo3oM 1 AnabeTmyeckol aHrnonaTmen
MO3BOUT BbIMOJIHUTb M PEHTIEHIHLOBACKYNSPHOE BMELIATENIbCTBO C MEHBLUUM PUCKOM
pa3BUTMA MOCHEoNePaLNOHHbIX OCIOXHEHN, YMEHbLUUT BEPOATHOCTb Pa3BUTUA MOB-
TOPHOro TPOoM603a B 30He onepauun.

Lenb. OueHuTb BANAHME BHYTPUCOCYANCTON YNbTPa3BYKOBON 06paboTKM Ha M3MeHeHune
3M1aCTUYHOCTN apTEPUANbHON CTEHKN 1 onpeaennTb 3¢deKkTBHbIE U 6e3oMnacHble napa-
METPbI BHYTPUCOCYANCTOrO YNbTpa3ByKa AJ1a YyUlleHUs 31acTMYeCcKnx CBONCTB apTepu-
aNbHOW CTEHKM C UMELLMMCA MefuaKkanbLnHo3oMm (anabeTnyeckan aHrmonartums).
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Matepuanbi n metogpbl. O6bEKTOM UCCNeaoBaHUA Gbinn y4acTKN MarncTpanbHOro apTe-
p1anbHOro cocyfa HUXHeln KOHeYHOCTH, B3ATble NyTem npenapauuy amnyTMpOBaHHOM
KOHeuHocTu yepe3 30-60 MuH. nocne onepaunn. CermeHTbl norpyxanncb B 0,9%-Hbin
dusnonornueckun pacteop. JanbHenwee nccnegosaHie NPoBoANIOCh B yCnosum nabo-
paTopuun He no3aHee 3 YacoB nocsie N3bATUA. Hamuy 6b11 pa3paboTaH KOMNPECCUOHHbIN
METOZ in Vitro, OCHOBaHHbI Ha n3mMepeHnn gedopmaLiv Cocyaa Npu BO3AENCTBUN BHELL-
Hel CTaTUYeCKOW Harpy3Km C MOMOLLbIO CleLlnanbHON CO3AaHHOW YCTaHOBKM, COCTOALLEN
13 ABYX MIACTVH TOJMLWMHON No 1 MM, MeXay KOTOPbIMW NMOMeLLanca uccnegyembiin 06-
paseu, 1 rpy3oB KpaTHOCTbio 1 rpamm. Ha nepBom 3Tane nccnefoBaHuAa onpegensanachb
3M1aCTUYHOCTb CTEHKM COCYAMNCTOro pparmeHTa. 3atem, nepes NOBTOPHbLIM MOMeELLEHNEM
B YCTAHOBKY, apTepuarnbHble cermeHTbl NoABepranancb BHYTPUCOCYANCTON YNbTPa3ByKo-
BOW 06paboTKke pasMUHbIMK MOLLHOCTHBIMU Y BPeMeHHbIMK NapameTpamu. MNocne npo-
BeleHHOro 03ByuYMBaHWA (CWH. ynbTpa3BykoBasa 06paboTKa) M MOBTOPHOro onpepene-
HMA 3M1aCTUYHOCTY BbIMOHANOCH FrMCTONOrnYeckoe n mopdonornyeckoe nccnegoBaHne
OnNbITHbIX 06Pa3L0B.

Pesynbrarbl. [IpeacrtaBneHa metognka onpegeneHnsa n3MeHeHUin 31acTMYHOCTU aTepo-
CKNepoTUYEeCKN M3MEHEHHOWN apTepuasibHON CTEHKM MarucTpanbHOro COCYAa HWXKHEW
KOHEYHOCTM [0 1 Nocsie NPYMeHEHNA HU3KOYaCTOTHOMO BbICOKOWMHTEHCMBHOIO BHYTPU-
COoCyanCTOro ynbTpasByKa. BbiaBneHa 3aBUCMMOCTb M3MEHEHUI 31acTUYECKNX CBONCTB
apTepranbHOro cocyaa B 3aBUCMMOCTUN OT Pa3/IMUHbIX MOLHOCTHbBIX XapaKTepUCTUK. Bbl-
ABMeHbl Hanbornee TUMMYHbIE BUAbI U3MEHEHUA N MOBPEXAEHWUI B Pa3INYHbIX COAX CO-
CYQUCTOWN CTEHKM B 30HE 03BYYMBaHUA.

3aknioueHune. [lonyyeHHble pe3ynbTaTbl SKCNEPUMEHTANIbHOMO NCCefoBaHUA NO3BONA-
0T AOMOMNHUTb MMEIOLMNEC 3HAHUA B N3MEHEHMUN BUOMEXaHNYeCKMX CBOWCTB NoJ BO3-
LEeNCTBUEM BHYTPUCOCYANCTOrO ynbTpasByKa 1 pa3paboTaTb MeTOA PeHTreH3HA0BaCKY-
NAPHOrO NeYeHNA OKKIIO3MOHHO-CTEHOTUYECKNX MOPAXKEHNIA MarncTpasbHbIX apTepui
HUMXHWNX KOHEYHOCTEN Y NaLMeHTOB C aTepOCKIepo30oM 1 AnabeTnyeckon aHrmonaTumen B
KNUHNYECKNX YCNOBUAX.

KnioueBble cnoBa: aTepocknepos, fmabeTnyeckasn aHrMonaTus, HU3KOYaCTOTHbIN BbICO-
KOWHTEHCVBHbIN YNbTPa3BYyK, OKKNIO3MA U CTEHO3 MarncTpanbHbIX apTepui, PeHTreHIH-
[OBAaCKyfnApHoe fleyeHne, MegnaKkanbLmnHO3
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Abstract

Introduction. The result of X-ray endovascular treatment of occlusive-stenotic lesions of
the main arteries of the lower extremities depends not only on the practical skills of the
surgeon and the technical capabilities of the angiograph used, but also on the elastic
properties of the vessel. Changes in the biomechanical properties of the arterial wall in
patients with atherosclerosis and diabetic angiopathy will make it possible to perform
X-ray endovascular intervention with less risk for the patient, reduce the number of
postoperative complications and the risk of recurrent thrombosis in the surgical area.
Purpose. To assess the effect of intravascular ultrasound exposure on changes in
the elasticity of the arterial wall. To determine the effective and safe parameters of
intravascular ultrasound to improve the elastic properties of the arterial wall with existing
mediacalcinosis (diabetic angiopathy).

Materials and methods. The object of the study were sections of the main arterial vessel
of the lower limb, taken by preparation of the amputated limb 30-60 minutes after the
operation. The segments were immersed in 0.9% saline. Further research was carried out
in a laboratory condition no more than 3 hours after withdrawal. An in vitro compression
method has been developed based on measuring the deformation of a vessel under the
influence of an external static load using a specially created setup consisting of two plates
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1 mm thick, between which the test sample was placed, and weights with a multiplicity
of 1 gram. At the first stage of the study, the elasticity of the wall of the vascular fragment
was determined. Then, before re-placement in the installation, the arterial segments were
subjected to intravascular ultrasonic treatment with various power and time parameters.
After scoring and re-determination of elasticity, a histological and morphological study of
the prototypes was performed.

Results. A method for determining changes in the elasticity of an atherosclerotically
altered arterial wall of the main vessel of the lower limb as a result of the use of low-
frequency high-intensity intravascular ultrasound is presented. The dependence of
changes in the elastic properties of the arterial vessel depending on various power
characteristics was revealed. The most typical types of changes and damages in different
layers of the vascular wall in the sonication zone were revealed.

Conclusion. The obtained results of the experimental study will supplement the existing
knowledge on changes in biomechanical properties under the influence of intravascular
ultrasound and develop a method of X-ray endovascular treatment of occlusive-stenotic
lesions of the main arteries of the lower extremities in patients with atherosclerosis and
diabetic angiopathy in clinical conditions.

Keywords: atherosclerosis, diabetic angiopathy, low-frequency high-intensity ultrasound,
occlusion and stenosis of the main arteries, X-ray endovascular treatment, mediacalcinosis

B BBEJEHWE

ﬂ,OCTI/I)KEHI/Ie BbICOKOKaA4YeCTBEHHOIO pe3yfibTaTa XNPYPrnyeckoro nevyeHmna OKKI3n-
OHHO-CTEHOTUYECKMX MOPAXEHNI MAarucTpanbHbIX apTePUN HUMXHUX KOHEYHOCTEeN BO3-
MOXHO TOJIbKO C YY€TOM 3/1aCTUYHOCTU COCyAI/ICTOI;I CTEHKWN. I'Ipmqu 3TO KacCaeTCA Kak
aTepOCKNEPOTUYECKOrO MOpPaXKeHUsA, Tak U caxapHoro avabeta [2, 3]. 9ddeKTUBHOCTb
PEHTreH3HAO0BACKYNTAPHOIo Ie4eHNA HanpAMYyto 3aBUCUT OT 6romMexaHNYyeCcKnux CBONCTB
CTEHOK apTepUN.

Bbicokas »kecTKocTb apTepmaanom CTEHKM HE NO3BOJINT BbIMNOSIHNTb MOJIHOLEHHYIO
aHrmonnacTunky, a CTeEHTUPOBaHNE 3TONo CerMeHTa 6WJ,ET VMETb BbICOKUN PUCK nocrne-
ornepaumnoHHoro pecteHosa [1, 5, 6]. 3T0, B CBOIO oyepeab, CAENAET TaKoW MaJlOUHBAa3NB-
HbI PEHTreH3HA0BACKYAPHbIN CNOCo6 peBacKynsapusaunm HedhheKTUBHbIM, U XUPYPT,
BEpOATHeEe BCEro, OTAACT NpeAarnoyTeHme 6onee TPaBMAaTUYHOMY LUYHTUPOBAHUIO apTe-
puanbHoro pycna [4]. Takum 0b6pa3om, n3MeHeHne BUoMexaHNYeCkx CBOMCTB apTepu-
aNbHOWN CTEHKU B CTOPOHY yBeNMNYEHUA SNaCTUHHOCTU N CHXKEHNA XKeCTKOCTN cocyaa 'y
nayneHToB C KaJibLUMHO30M apTepmaanoﬁl CTEHKWM MO3BOJINT BbINOJIHNTb PEHTIEeH3HAO-
BacCKynApHOe BMewWaTenbCTBO C MEHbWKMM PUCKOM ANA NauneHTa, CHU3UT KONn4ecTtso
nocsieonepaumoHHbIX OCNIOKHEHUI 1 PUCK MOBTOPHOrO TPOMO03a B 30HE ornepaLum.

B LEJTb NCCJIEOOBAHUA

OueHUTb BNMAHUE BHYTPUCOCYANCTON ynbTpa3BykoBol (¥Y3) 06paboTku Ha n3meHe-
HMe 3MaCcTUYHOCTU apTepuanbHOl CTEHKM U onpefenutb 3$deKkTuBHble U 6e3onacHble
napameTpbl BHYTPUCOCYAWUCTOrO YNbTpa3ByKa LnA ynyuylleHWA S1acTUYEeCKUX CBOWCTB
apTepuanbHON CTEHKM C UMeOLLMMCA MefnakanbLMHO30M (auabeTryeckan aHrnonatus).

«Xupyprua. Boctounas EBpona», 2023, Tom 12, Ne 4 411



Micnonb3oBaHMe BbICOKOUHTEHCMBHOO HN3KOYACTOTHOTO BHYTPUCOCYAMUCTOrO YbTPa3ByKa B ynyuLieHun
3M1aCTNYECKIX CBOWCTB apTepranbHON CTEHKM NPU aTePOCKIepo3e v A1nabeTMyeckol aHrmonaTum B aKCnepumeHTe

B MATEPWAJIbl W METO/LbI

JKcnepuMeHTanbHasa YacTb paboTbl BKOYaNa M3yyeHre BO3AENCTBUA YNbTpa3ByKa
Ha apTepunanbHyl0 CTEHKY (BHYTPUCOCYAMCTO). icnonb3yembli B SKCNeprUMeHTe ynbTpa-
3BYKOBOW BOJIHOBOA UMeSN TpyOuaTylo CTPYKTYpY, UYTO NO3BOAANO MPONycKaTb MO BHY-
TPeHHeMy NPOCBeTY ero GM3NONOrMUYECKMIN PAacTBOP BO BpeMs paboThbl YIIbTPa3ByKOBOrO
reHepaTopa fns Co3[aHnA Ha KOHLEe BOJIHOBOAA KaBUTaLMOHHON cTpyun. ObA3aTenbHON
3aflauelt 6bINo onpefeneHne XKeCcTKOCTY apTepranbHON CTEHKU [0 1 NOC/e NpoBeaeHUs
¥Y3-06paboTKu.

[na 3TOro Mbl NcNonb3oBany pa3paboTaHHbIN HaMV KOMNPECCUOHHbIA MeTof, OCHO-
BaHHbIN Ha M3MepeHun fedopmMaLmm cocysa Npu BO3AEACTBUN BHELIHEN CTaTUYeCcKon
HarpysKuy ¢ NOMOLLbIO OPUTMHaNbHOM YCTaHOBKM (puc. 1). YcTaHOBKa cocToAna 13 2 nna-
CTVH TONLWMNHON NO 1 MM 1 rPy30B KpaTHOCTbIO 1 rpamm (puc. 1).

O6pa3ubl NonepeyHo cpe3aHHbIX apTEPUN LUMPUHON 5 MM MOMeLLany Mexxay nnactu-
HamW, Ha KOTopble yCTaHaBNMBav rMpuy pasnnyHoro Beca. Becosyto Harpysky Ha obpase,
nosbiwanu ot 0,01 go 0,2 H (HbIOTOH) N oNpeaenany N3MeHeHne guaMeTpa cocyfa C Tou-
HocTbto fo 0,05 mm (puc. 2).

MNMocne Kaxkporo noBblleHUs Harpy3skn dotorpadmpoBany TOPLEBY CTOPOHY COCY-
AmncToro cermenTa. Mpu nomowm nporpammbl Adobe Photoshop 7.0 Ha n3rotoBneHHbIX
doTorpadusax usmepanu guameTtp npoceeTa cocyna. [lanee NnpoBOAUNIM 03ByUMBaHME cer-
MEHTa, NOC/ie KOTOPOrO NMOBTOPHO BbIMOJHANN NCCNIEf0BaHME ero ynpyrmx cBoncTs. Pac-
TAXKMMOCTb, CTeneHb fedopMaLiuK, BbI3BaHHOWM HArpy3Kow, paccumTbiBanv Npu KaxKaom
nepemelleHnn nytem genexusa L daktnuyeckon Ha L ncxopgHyto. MameHeHre xecTkocTu
onpepenanuv no genvra L. [laHHble paccunTbiBany Npu NOMOLLM KOMMbIOTEPHOI Nporpam-
Mbl Origin 6.0.

BennunHy otHocuTenbHom fedopmMaLmm € onpegensany no pasHOCTU UCXOLHOMO Ana-
meTpa d; cocyna v ero anameTpa d*, N3MeHeHHOro B pe3ysnbTaTe AeCTBUA BHELWHeN Ha-
rpysku: € = (d,-d¥) /d,.

Ina conocTaBneHnsa fgepopMaLMOHHBIX XapaKTepUCTUK 06pa3LOoB, MCXOHbIX U Nog-
BepraBwuxca Y3-obpabotke, ctponnun rpadpuueckme 3aBUCMMOCTU AUAMETPA CErmMeH-
Ta cocyfia NMMbo BeNnUMHbI OTHOCUTENbHOWM AedpopmMaLim OT AelCTBYtoWEel Harpy3ku F.

A S
“© O &

a b C

Puc. 1. Cxema npoBefieHNA U3MepPeHNi 31aCTUYHOCTN COCYANCTOrO CerMeHTa KOMNPEeCCMOHHbIM

MeTOZ oM, FAe: a — ICXOAHoe cocTosAAHMe (6e3 Harpysku); b - c Harpy3Koii, Bbi3biBatoLein
npenmMyLIecTBeHHYI0 fledpopMaLIo CTEHKIN COCYAA; € — C HAarpy3Kou, Bbi3blBaloweii o6uyio
Aedopmauuio cocyaa; F - pencreylowas cuna, d, - NCXOAHbIN BHEWHWUI AnameTp cocyaa, d* - auamerp
cocyfa, U3MeHEeHHbII Nog AeiiCTBNEM Harpyskmn

Fig. 1. Scheme for measuring the elasticity of the vascular segment by the compression method, where:
a - initial state (without load); b - with a load that causes predominant deformation of the vessel wall;
¢ - with aload that causes a general deformation of the vessel; F - the acting force, d, - the original
outer diameter of the vessel, d* - the diameter of the vessel changed under the action of the load
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Puc. 2. KomnpeccrnoHHbIli MeToA U3MepeHUNsA KeCTKOCTU COCYANCTO cTeHKu: 1 - 0 rpynna;

2 - 1-arpynna; 3 - 2-a rpynna; 4 - 3-a rpynna; 5 - 4-a rpynna; 6 - 5-a rpynna

Fig. 2. Compression method for measuring the stiffness of the vascular wall: 1 - 0 group; 2 - 1 group;
3 -2group; 4 -3 group; 5 -4 group; 6 - 5 group

HekoTopas ycnoBHOCTb B TaKOM orfpefenieHn oTHOCUTeNbHOM fdedopmMaLmm ceAzaHa ¢
TeM, YTO B HMX Harpyska He HOPMUPOBAHa Ha efIVHUILY NIOLWAaAN, a8 OTHOCUTCA K CErMEHTY
cocyna B Lenom. B cBs3n € 3TM KONMYeCTBEHHOE COMOCTaBEHME MONTYYEHHbIX JAaHHbIX
no BenuurHam gedopmMaLm NMeeT CMbIC/T OrpaHUYMBaTh MO0 OJHMM 1 TEM Xe COCy-
oM (Hanpumep, nofBepraBLMMcs 06paboTke Y3 1 ucxogHoim), nnbo cocygamm 6nmsKo-
ro AuameTpa. STUM 0O6CTOATENBCTBOM ONpeAensasca Bbloop 06pa3LoB A KOHTPOSbHbIX
OMbITOB, @ UMEHHO [A KaX[Oro OnblTa, B KOTOPOM OCYLIEeCTBAsANACh YbTPa3ByKoOBas
0b6bpaboTKa cermeHTa CoCyAia, BHavyane NpOBOAUISICA KOHTPOJbHBIN OMbIT C TEM e cer-
MeHTOM. Kpome TOro, Ans MMHUMM3aLMN HEOAHO3HAYHOCTU B pacyeTax OTHOCUTENIbHOM
nedopmanmm npu conoctaBneHnm aebopmMaLMOHHbIX NapaMeTPOB CErMEHTOB 13 Pa3HbIX
COCY[I0B OCYLUECTBANOCh HOPMUPOBAHKE 3TVX MApPaMeTPOB Ha OAMH U TOT e paguyc
cocypna (Takas npouefypa cuMtanacb NpremMneMon, eCiv 3TM paguychl pasfnmyanmcb He
6onee yem Ha 10-15%).

Bce 3KkcnepumeHTbl MO U3YUYeHUIo BANAHNA SHAOBACKYNApPHOM ¥Y3-06paboTkM Ha co-
CYONCTYIO CTEHKY M OKKIIO3MpPYoLWniA cybcTpaT NPoOBOANAN Ha CNeluasibHO CKOHCTPYM-
pPOBaHHOW CMCTeMe, COCTOALLEeN U3 KIOBETbI, M3rOTOBJIEHHOW 13 NPO3PayHOro OprcTekna,
N WITYLepOB, U3rOTOBJIEHHBIX U3 HEPXKABEOLLeN CTanu 1 pacrnonaralowmxcs B 60KoBbIX
CTEHKaXx KIOBETbl.
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B PE3YJIbTATDI

Ina onpepeneHna BINAHUA Y3 Ha XeCTKOCTb COCYAMCTON CTEHKM B 3aBUCMOCTU OT
aMnInTyAbl nonepeyHbix KonebaHui in vitro B KOHTPOJSIbHOWM rpynne Hamu nposefeH
KOMMPECCMOHHDIN TECT, pe3ynibTaTbl KOTOPOro Obinu cneayowme. Bosgencrame Y3 nHTeH-
CUBHOCTbIO 3,5 BT/cM? 1 amnnuTygoli nonepeyHbix KonebaHu 10 MKM NPUBOAUT K HE3Ha-
YnTeNIbHOMY YBESIMYEHNIO PAaCTAXKUMOCTI COCYAUCTON CTEHKU MO CPaBHEHUIO C ee NepBo-
HavanbHbIM cOCTOAHMEM Ha 5,0+0,5% (puc. 3).

Mpv yBenmuyeHMn NHTeHCMBHOCTU o 8,6 BT/cM? 1 aMnauTyabl nonepeyHbix Koneba-
HWUI go 23 MKM Habnofaetcs ele 6onee 3HaunmMoe (p<0,05) yBennyeHne pacTsaKUMOCTU
CTEeHKM cocypa.

YBenuyeHne NHTeHCMBHOCTY A0 12,9 BT/cm? 1 Bblle cnocobcTBOBANO elle bonee Bbl-
paXeHHOMY YBENUYEHUIO PacTAXUMOCTUA CTEHKU COCyAa MO CPAaBHEHUIO C KOHTPOJEM,
NPV 3TOM NPUPOCT PaCTAXKUMOCTU CTEHKU cocyfa coctasun 7,5+£0,5%.

AHanormyHble 3aKOHOMEPHOCTM Habnhanu Npu yBenuyeHn aMnanTyabl nonepeu-
HbIX KonebaHuin 0o 56 MKm (puc. 4).

Taknm 06pa3om, Bo3gelicTeue Y3 Ha MHTaKTHYIO COCYAUCTYIO CTEHKY MeeT [J0303aBu-
CUMbIN 3P deKT ynyulueHna ee GrIOMeEXaHNYECKNX CBONCTB — CHUXEHNA XKeCTKOCTU.

Kak oka3anocb, 06paboTka BHYTpPeHHel NOBEPXHOCTN CerMeHTOB GeApeHHO apTe-
pUKN HN3KOYACTOTHBIM (26 400 ) ynbTpa3ByKOM C UCMOSIb30BaHNEM TPy6UYaTOro BOSIHO-
BOJa MO3BOJIAET CYLIEeCTBEHHO CHM3UTb XKeCTKOCTb COCYAMCTbIX CTEHOK KaK Af1A NCXOAHO
«MAFKUX», TaK 1 ANA «TBEPAbIX» COCYAoB. Mpr 3TOM CyLlecTByeT BO3MOXKHOCTb 1CMNOJb30-
BaHMA BHYTPEHHEro NpOoCTPaHCTBa BOIHOBOAA ANA Nofaum ¢p13ronornyeckoro pacteopa
nnMbo MHOW XMAKOW Cpefbl B BUE UHTEHCUBHOW CTPYM MUKpPOKanesb (KaBUTaLMOHHasA
CTpyA), HanpaBneHHOW BHYTPb cocyAa, dopmupyoLLeica nog AencTenem Y3.
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Puc. 3. BnusiHne MHTeHCMBHOCTM Y3 Ha AVaMeTp NPOCBeTa coCyAa Mo AaHHbIM KOMNPECCUOHHOro
Harpysou4Horo Tecra

Fig. 3. Influence of ultrasound intensity on the diameter of the lumen of the vessel according

to the compression load test
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Puc. 4. Bhnanne amnantyabl Y3 Ha AMameTp NnpoceBeTa cocyAa no faHHbIM KOMNPECCOHHOTo
Harpysou4Horo Tecra

Fig. 4. Influence of the ultrasound amplitude on the diameter of the lumen of the vessel according
to the compression load test

B pe3ynbraTte 10-MUHYTHOW ¥Y3-06paboTKM MPONCXOAUT MOBbILIEHVIE OTHOCUTENbHOM
fedpopmauum cermeHTa «MArkoro» cocyga B 1,3-1,4 pa3a no cpaBHEHWUIO C UICXOLHbIM CO-
cypom. A B pesynbrate Y3-B034elCTBUA B TeUeHME Takoro »Ke BPeMeHHOro NpomexyTKa
Ha CerMeHT «TBEpPAOro» cocyfa cTeneHb ero gebopmMrpyemocTy nosbiwaerca B 2,3-3,9
pa3a npu Harpy3ke B 0,01 HbloToHa 1 B 1,5 pa3a npu Harpy3ke 0,2 HbloTOHa. lNoBbiwwe-
HMe 31aCTUYHOCTM COCY0B NocC/e NpMMeHeHnA Y3 Hanbonee BblpaXeHOo ANA «TBePAbIX»,
XPYNKMX, CUNbHO KanbLMdULMPOBaHHbIX COCYAOB, MO CPABHEHMIO C <MATKNMMW» COCyAaMMm.

Wcnonb3oBaHne BONMHOBOAOB Tpy6UaToro Tvna No3BonsAeT BO34eICTBOBATb Ha KaJlb-
UMHaTbl CpeaHell 06010UKN apTepuasibHOM CTEHKN, He MOBpPEeXAas Npu 3TOM UHTUMY,
npuyem cTeneHb ApobieHNA KanbLNOUKATOB HaNPAMYIO 3aBUCUT OT MOLLIHOCTHBIX XapaK-
TepucTuK Y3-o06paboTku. Mpn yBenmyeHnn MHTEHCMBHOCTM Ao 12,9 BT/cm? n amnnutyabl
[0 23 MKM JOCTOBEPHO CHUMAETCA KOMMYECTBO COMel KajbLuA, YTO NoaTBepXxAaeTca
MopdomMeTpryeckmMmm n3mepeHmamm (p<0,05).

Hanbonee 3ddekTBHBIMY NapameTpamu ¥Y3-06paboTku No pesynbraTam NpoBefeH-
HOrO MCCrefoBaHMA ObUIN: MOLHOCTb BO3gencTBus 12,9 BT/cm?, amnnutyaa 23 MKM npu
BpemMeHu 03ByunBaHuA 10 MUHYT.

B 3AK/TKOYEHNE

Pe3ynbTaTbl NpoBeAEHHOro SKCMEePUMEHTANIbHOTO NCCNefOBaHWA NO3BOMAOT [OMON-
HUTb UMeloLMEecA 3HaHNA B UBMEHEHNN BUOMEXaHNYECKMX CBONCTB MOA BO3AENCTBUEM
BHYTPVCOCYAUCTOTO HW3KOYACTOTHOFO BbICOKOMHTEHCMBHOIO YnbTpasByka U paspabo-
TaTb MeTO, PEHTreH3HA0BACKYIAPHOTO SleUeHNA OKKO3MOHHO-CTEHOTUYECKIX Nopaxe-
HWIA MarncTpasbHbIX apTEPUA HUXKHUX KOHEYHOCTEN Y NMaLMEHTOB C aTEPOCKIEPO30M U
AnabeTnyeckomn aHrmonaTmen B KNMHUYECKMX YCITOBUAX.
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Micnonb3oBaHMe BbICOKOUHTEHCMBHOO HN3KOYACTOTHOTO BHYTPUCOCYAMUCTOrO YbTPa3ByKa B ynyuLieHun
3M1aCTNYECKIX CBOWCTB apTepranbHON CTEHKM NPU aTePOCKIepo3e v A1nabeTMyeckol aHrmonaTum B aKCnepumeHTe

l JINTEPATYPA/REFERENCES

Adzeriho 1., Chur S. The use of high-intensity ultrasound in improving the biomechanical properties of the arterial wall in patients with DFS.

Proceedings of the XV Congress of Surgeons of the Republic of Belarus: topical issues of surgery, Brest, October 16-17, 2014. P. 345. (in Russian)

Antsiferov M., Galstyan G., Tokmakova A., Dedov I. Diabetic foot syndrome. Diabetes mellitus. 2001;4(2):2-8. (in Russian)

Beard J.D. Amputation versus reconstruction for critical lower limb ischaemia. Angiology and vascular surgery. 1998;1(4):72-82.

Grishin 1., Chur N. Sindrom diabeticheskoy stopy. Minsk: Tovarischestvo Hata, 2000;171 p. (in Russian)

Abbot A.N. et al. Prosthetic above-knee femoropopliteal bypass grafting: Results of a multicenter randomized prospective trial. Journal of

Vascular Surgery. 1997;25:19-28.

6.  Bakken A.M., Saad W.E,, Davies M.G. Cryoballoon angioplasty broadens the role of primary angioplasty and reduces adjuvant stenting in
complex superficial femoral artery lesions. Journal of the American College of Surgeons. 2008;206(3):524-532.

7. Baril M. et al. Outcomes of endovascular interventions for TASC Il B and C femoropopliteal lesions. Journal of Vascular Surgery. 2008;48:627-33.

uopwN

416 "Surgery. Eastern Europe", 2023, volume 12, N2 4



