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Pestome. I6C 3aHMaeT NUAMPYIOLLME NO3ULMM B CTPYKTYPE MPUYIH
CMEPTHOCTY 11 MHBANMAN3ALNAM B3POCNOrO HaceneHns. B PO otmeyaetca poct
KONMYECTBA XMPYPrYECKIX PEBACKYNAPU3ALMIA, 4TO TPEOYET COBEPLLEHCTBOBAHMSA
METOZ0B UHTPA0NepaLMoHHOr0 KOHTPOAS Ka4eCTBa KOPOHAPHOTO LLYHTAPOBAHNS.
HecmoTps Ha npuMeHeHIe yrsTpasByKoBOil A0NMTEPOBCKOM (DOYMETPUMN KaK «30-
NIOTOr0 CTaHAAPTA> OLIEHKY NPOXOANUMOCTY LLYHTOB, AAHHBI METOZ HE NO3BONSET
0XapaKTepu30BaTb BOCCTAHOBSIEHE NEPEY 3N HA MKDOLMPKYIATOPHOM YDPOBHE,
4TO 0COBEHHO BXHO /151 IPOCUNAKTIKM MEPUONEPALIMOHHOI0 MHKAPKTA MUOKAP-
na. J1a3epHas fonnneposckas ioyMeTpus npeactasngaer coboi nepenekTUBHbIiA
CNOCO6 MHTPAOMEPALMOHHOTO MOHUTOPIHIA MUKDOLMPKYNALMY CEpALa, OOHAKO
00bEM 0MyOMKOBAHHbIX JAHHbIX B 3TOV 06N1ACTI OCTAETCA OrPaHUYEHHbBIM, YTO
onpefenser HeobXoAMMOCTb JaNbHENLLEr0 U3Y4eHIst 0COOEHHOCTEN Nepay3um
MUOKapAa NP1 KOPOHAPHOM LLYHTUPOBAHMN.

Llenb. Yny4LueHne pesynsTatos KOPOHAPHOTO LLYHTPOBAHNS NyTeM COBEp-
LLIEHCTBOBAHNA KOHTPONA A(EKTUBHOCTI PEBACKYNAPN3ALIV METOAOM NPAMON
OLIEHKIN nepapy3un Mrokappa.

Marepuarns! 1 MeToAbl. [N OLEHKN MUKPOLMPKYNALAW NPUMEHSANACH
nasepHas onnneposckas (oyMeTpus C OnpeseneHnemM OCHOBHBIX AWarHo-
CTMHECKMX nokasarenen, Takux kak M (cpedHss nepdy3ust KpoBu B CUCTEME
MUKpOLWPKYnsin), M, (CpejiHee 3HaueHvie HyTpUTUBHOTO KpOBOTOKA WK A0S
KpoBOTOKA MO Kanunngpam) M, _(4acTb kpOBOTOKA N0 apTePIN0-BEHYNAPHBIM
aHacTomo3am). [leHNTIBHbIA KOHTPONb 3QO(EKTUBHOCTY LLYHTUPOBAHWS OCY-
LUECTBAANCH METOLOM YTbTPA3BYKOBOV AONMIEPOBCKON (IoyMETpUM.

Pesynbrarbl. B 60bLLMHCTBE HAOMOAEHNI yBENYEHNE 06LLEN Nepdy3nm
(AM) nocne pesackynspusaumi Muokapa coctasinio 20%. [JaHHbI yMepeHHbIi
NpUPOCT 0GBACHAETCH UCXOAHO HU3KUMM MOKA3aTeNsMu MAKpOLMPKYNALMY B
30HaX NLLEMWU3MPOBAHHOTO MUOKAPAA. [Tpy AETANbHOM aHaNN3e BLIABIEHO, YTO
MOBbILUEHIE NOKA3aTENei HYTPUTUBHOTO (KaNUMSPHOT0) KPOBOTOKA (AMW)
0Ka3a7nocb 60Nee BbIPAKEHHbIM 1 [0CTUINO 60%, YTO CBUAETENLCTBYET O BOC-
CTAHOBEHMIN KPOBOCHAGXEHNS cepALa. B 10 e Bpems nokasateni 06XoaHoro
(LUYHTUPYHOLLLEr0) KPOBOTOKA (me) 0CTaBaNNCh CTabUbHLIMU. COMOCTaBMEHNE
nokasareneil n1asepHoi LONMNEpOBCKON (DOYMETPUN C Pe3yrbTatamin YrsTpa-
3BYKOBOW 10NN/IEPOBCKON (hI0YMETPUIN LLYHTOB NOKA3aso, 410 NPUPOCT CPeHEi
nepdy3un HaBNAANCS UCKNKOYNTENBHO NPY JOCTUXEHN 0GBEMHO CKOPOCTY
KDOBOTOKA MO LUYHTAM >25 MII/MIH.

3akntoyenne. NposeneHHoe UCCreaoBaHue NOATBEPKAAET IPMEKTUBHOCTb
11CMO/b30BaHNA 1a3ePHO A0NMNTIEPOBCKON DOYMETPMN A1 UHTPAONEPALIAOHHON
OLLEHKIN Nepahy3uK MU0Kapaa npit KOPOHAPHOM LLUYHTPOBaHWK. [lanbHeliLLee co-
BEPLLEHCTBOBAHE METOANKI U3MEPEHWI 1 TEXHUYECKOr0 0GECTIEYEHNA NO3BONUT
paccMarpuBarb AaHHbIA METOZ B KAYECTBE BEAYLLEr0 UHCTPYMEHTA KOHTPOMS
Ka4eCcTBa pPeBackynapu3alim Mokapza.

Kntoyesblie cnosa: I6C, kKOpOHapHOE LUYHTUPOBaHNE, MUKPO-
LUPKYNALNA, nasepHas JONNAepoBckas oymMeTpus, ynbTpassy-
KoBas fonnneposckas qioymetpus, apeKTUBHOCTb peBackyns-
pusaumn.
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DIRECT LASER DOPPLER FLOWMETRY IS A METHOD

OF INTRAOPERATIVE ASSESSMENT OF MICROCIRCULATORY
PERFUSION OF THE MYOCARDIUM IN PATIENTS WITH
CORONARY ARTERY DISEASE
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Abstract. Coronary heart disease occupies a leading position in the structure of
causes of death and disability of the adult population. In the Russian Federation, there is
anincrease in the number of surgical revascularizations, which requires improved methods
of intraoperative quality control of coronary bypass surgery. Despite the use of ultrasound
Doppler flowmetry as the “gold standard” for assessing the patency of shunts, this method
does not allow us to characterize the restoration of perfusion at the microcirculatory level,
which is especially important for the prevention of perioperative myocardial infarction.
Laser Doppler flowmetry is a promising method for intraoperative monitoring of cardiac
microcirculation, however, the amount of published data in this area remains limited,
which determines the need for further study of the features of myocardial perfusion during
coronary bypass surgery.

Aim. Improving the results of coronary bypass surgery by improving the control of
revascularization effectiveness by direct assessment of myocardial perfusion.

Materials and methods. To assess microcirculation, laser Doppler flowmetry was
used to determine the main diagnostic parameters, such as M (average blood perfusion in
the microcirculation system), M, (average nutritional blood flow or fraction of blood flow
through capillaries) and Mhypass(part of blood flow through arteriovenous anastomoses).
Definitive control of bypass surgery efficiency was carried out by ultrasonic Doppler
flowmetry.

Results. In most cases, the increase in total perfusion (AM) after myocardial
revascularization was 20%. This moderate increase is explained by the initially low
microcirculation rates in the areas of ischemic myocardium. A detailed analysis revealed
that the increase in nutritional (capillary) blood flow (AM, ) was more pronounced and
reached 60%, which indicates the restoration of blood supply to the heart. At the same
time, bypass blood flow (Mhym) parameters remained stable. A comparison of laser
Doppler flowmetry with the results of ultrasound Doppler flowmetry of shunts showed that
an increase in average perfusion was observed only when the volumetric blood flow rate
through the shunts was >25 ml/min.

Conclusion. The study confirms the effectiveness of using laser Doppler flowmetry for
intraoperative assessment of myocardial perfusion during coronary bypass surgery. Further
improvement of measurement methods and technical support will allow us to consider this
method as a leading tool for quality control of myocardial revascularization.

Keywords: coronary artery disease, coronary bypass surgery, microcircu-
lation, laser Doppler flowmetry, ultrasound Doppler flowmetry, revascularization
efficiency.
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Beseneuue

3aHuMas TUOUPYOLINe MO3UIMKA B CTPYKTYpe MpHU-
YUH CTOWKOM yTPaThl TPYLOCHOCOOHOCTH U CMEPTHOCTH
B3pocioro HaceneHnust, IBC octaercs Hanboree 3HAYMMOI
MEIUKO-COLUATbHOIM 1 9KOHOMHYECKOH Mpo6IeMoit 3apa-
BOOXpaHeHUs BO Bcex cTpaHax mupa [1-3]. O6ias 3abore-
BaeMOCTb 110 IaHHOM Ho3ooruu B PP B 2024 r. cocTaBuia
8076,1 ma 100 ThIC. yemoBeK [4].

[IporpeccuBHOE pa3BUTHE METOIOB KOHCEPBATUBHOTO U
XUpPYyprudeckoro jedeHus 60apHbIX VBC B mocnenHue necs-
THJIETHSI IO3BOJIWJIO 3HAYUTE/TbHO IIOBBICUTH BEBKHBAEMOCTh
M YAYYIIUTH Ka4eCTBO >KU3HM IMAIUEeHTOB [5-7]. Bompeku
POCTy 4MCIa CrydaeB/qHe BpeMeHHOM HETPYHIOCIIOCOOHO-
cTH € 257942/6979446 B 2023 1. 10 265601/7305991 B 2024 1.,
KOJIMYECTBO JIeTa/IbHBIX UCXOMIOB OT ocokHeHui 11IBC, B Tom
yrce nHdapkra Muokapaa (1IM), ymensimmiocs ¢ 307,4 Ha
100 TpIC. yenoBek B 2022 1. 10 297,9 B 2023 1., M COXpaHAETCA
06111a8 mooXKUTeNbHast quHaMuka ¢ 2015 1. (336,6) [4].

B PO nabmonaetcst ycTONYMBAs TEHIEHIUS K YBE/TMTIEHHUIO
KOJIMYeCTBa MalleHTOB, OIePUPOBAaHHbBIX 110 nosoxy VBC
(BpmoHeHUe kopoHapHoro myHTHpoBanus (KII), perrrenss-
TOBACKY/IIPHOU peBacKy/sipusanuu) [8]. HecmoTps Ha coBep-
ILIEHCTBOBAHHUE XUPYPIrHIECKOM TEXHUKH, IEPHUOIIEPAITMOHHBIIN
WM ocraeTcsi onHUM U3 Hanbosiee IPO3HBIX OCTOXKHEHUIT,
YacTOTa KOTOPOTO BapbUpyeT OT 2 1o 19% B 3aBUCUMOCTH OT
XUPYPTUYECKUX KIMHUK U TIPUMEHSIEMbIX THAarHOCTHIECKUX
xputepues [9-14]. CrencTBreM pa3BUTHA JTAHHOTO OCIOKHEHHS
SIB/ISIETCSI BBICOKAsI TOCIIUTA/IbHASI JIETAIbHOCTD, TOCTUIAIOILIAs,
I10 JAHHBIM PasTNYHbIX aBTOPOB, 9-36% [15-17].

B cBs13u ¢ 3THIM 0C060€ 3HAYEHNE TIPHOOPETAeT OO BEKTHB-
Hasi MHTPAOIIePaIOHHasI OIIeHKA KaIeCTBa PeBaCKY/ISIPU3ALIUH
MHOKap/a, [I03BOJISIIOIIIAs CBOEBPEMEHHO BBISIBUTD M CKOPPEK-
THPOBaTh BO3MOXKHbIE 1e(EKThl aHACTOMO30B U KOHIYHUTOB,
0COOEHHO Y ManueHToB ¢ AupY3HBIM HOPaKEHHEM KOPO-
HApHOTO PyCia. «30/I0ThIM CTaHIAPTOM» KOHTPOJISI IIPOXOJIU-
MOCTH ¢(OPMHUPOBAHHBIX IITYHTOB OCTAETCSI Y/IBTPa3BYKOBast
nomuieposckas dpoymerpust (YI®P). OnHako OHa MMeeT IIPHH-
LUIIHaIbHbIE OTPAHUYEHSL: He TPENOCTaB/IsIeT HUH(POPMAIINH O
pacripeneieHu KPOBOTOKA Ha MUKPOLIMPKY/IAITOPHOM YPOBHE
¥ TeM CaMbIM He TI03BOJISIET OIIPENe/IUTh U3MeHeHue Tepdy3nu
II0C/IE BBIIIOJIHEHHOTO BMeIlaTeILCcTBa [18].

B psine riccenoBaHuit IPOIEMOHCTPUPOBAHO, YTO METOJI
JIa3epHOI1 fomuiepoBckoit prnoymerpun (JIID) aBnaerca ad-
(beKTUBHBIM HHCTPYMEHTOM MOHUTOPHUHTA, IIO3BOISIOIINM
B peKUMe PeasbHOTO BPeMEHU PeruCTPUPOBATh TUHAMUKY
MUKPOIUPKYISINHU B yCIOBUSIX H3MEHSIOIIEHCSI TeMOJIMHA-
MHUYECKO HarPY3KU U IIPH Pa3TUIHbIX KIMHHYECKHUX YCII0-
BUAX [19-23]. BMecTe ¢ TeM Ha CETOTHAIIHMI IeHh 00beM
OIyO/IMKOBAHHBIX JTAHHBIX, XapaKTEPUIYIOIIUX COCTOSHIE
rrepdy3uu MUOKapyia, B TOM YUC/Ie UHTPAOTIePAlMOHHO IIPU
nposenennu KIII, ocraeTcst orpannyeHHbIM [24; 25].

MaTepuanbl W METOAbl

B uccnemosanue BxmoyeHs! 30 ITaniMeHTOB, HAXOMUB-
IIHUXCA Ha jledeHuH B KMHMKe TPYIHON U CepHeIHO-COCy-
muctou xupypruu umern Cesroro leoprus OI'BY «HMXI]

Tabn. 1. XapaktepucTtuka uccnegyembix naLuneHToB

Mokasatenu Bce nauueHTbl
(n=30)
Boapact, Me (Q'-Q,) 65 (61-68)
Myxckoi non, n (%) 25 (83,3)
JKenckuin non, n (%) 5(16,7)
Poct (cm), Me (Q,-Q,) 175 (167-178)
Macca tena (kr), Me (Q,-Q,) 88 (75-96)
NHpekc maccol Tena, Me (Q,-Q,) 29 (27-32)
Mnowjaab nosepxHocTy Tena (m2), Me (Q,-Q,) 2,076 (1,920-2,171)
CreHokapgus Hanpspkerns Il ©K, n (%) 26 (86,7)
CreHokapaus Hanpsokerus IV OK, n (%) 4(13,3)
gJXpoa&(Fuzl;u;syb'l\jzo(((;]e:_gi;soro Xenyaoyka no faHHbIM 61 (55-63)
?r:rcT]TOng;l)"wl\;l;o(eQi%aSeHme B NEr04HON apTepum 25 (20-27)
EuroSCORE Il (%), Me (Q,-Q,) 1,96 (0,91-2,28)

um. H.M.TIuporosa» Munsnpasa Poccun, KOTOPBIM BBIIION-
HEeHO KOpOHapHoe IryHTHpoBaHue B 2025 1. (Tabm. 1).

MccnenoBaHue MpoBeNeHO B COOTBETCTBUU C IIPUHIIU-
MIaMU, U3I0’KeHHBIMU B Xe/TbCUHKCKOH IeKJIapallu, ¥ C UH-
dbopmupoBaHHOTO TOGPOBOIBLHOTO COTIACHS MTAI[UEHTOB.

J1st OLleHKM OTMHAMUKH TI0Kasaresel nepdysun Muo-
kapna nocie KIII ucionp3oBacs ananusarop «JIA3MA T1D»
(OO0 HIIIT «JIASMA», perucTpaiiioHHOE YIOCTOBEpeHNe
PocsmpaBHansopa ot 26.11.2018 Ne P3H 2018/7853). B ana-
nusatope «JIASMA I1O» B kauecTBe MeTONA JUATHOCTUKU
COCTOSIHHS MUKPOLIMPKY/IALINH KPOBH peanusoBana JIID [26;
27] (Puc. 1). B xone nccreqoBanusi OLleHUBAIUCh OCHOBHBIE
IMAarHOCTUYeCKUeE [TOKa3aTeNu, Takue Kak M (cpemHsist mep-
ysust KpOBH B CHCTeMe MUKPOLUPKY/ISAIINH), MﬂyTp (cpemuee
3Ha4YeHHe HyTPUTHBHOTO KPOBOTOKA WIN [0/ KPOBOTOKA
0 KallWUISIPaM) U MmyHT (4acTh KPOBOTOKA TI0 APTEPUOIIO-
BEHY/IIPHBIM aHACTOMO3aM).

Crepwinsanys JaTYUKOB IIPOBOJWIACH METONOM CY-
XOTO HU3KOTEMIIEPaTypPHOTO BO3JEHCTBHSA [a30BOM IIA3MbI
nepekucu Bogopona Ha ycraHoBke STERRAD 100S (Johnson
& Johnson, New Brunswick, USA). [Tocte HacTpoiiku mpo-

Puc. 1.

Ananusarop «JTASMA M®».
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rpaMMHOTO obecrieyeHus u IIpOBEPKU UCIIPABHOCTU 060-
PpyAaoBaHHMs HadaTa peaan3anus BKCHePI/IMeHTaHbHOfI qacTu
HCC/ICJOBaHUA.

Puc. 3. Cxematuyeckoe um3obpaxeHue 065nacT M3MepeHUs nokasatenei
nepdy3uu MMOKapza.

HccnenoBanue mapaMeTpoB nepdysuu MHOKapaa ¢
rmomMo1bio ananusatopa «JIA3MA T1P» npu KIII 6es uckyc-
crBeHHOTO KpoBoob6paienus (1K) (n = 21) BeImomHIOCH
[TOC/Te BbIieJIEHNS BHYTPEHHUX IPyAHbIX apTepuii (BIA) u
pacceuenust rrepukapma. [Tpu KIII ¢ K (n = 9) uccnenosanue
MIPOBOIIIOCH MTOC/Ie KaHIO/ISAIIUU a0PTHI, HO JO KaHIOSAIUU
npaBoro npencepaus u Havama UK (Puc. 2).

KpoBocHabkeHHe MHOKapaa U3y4aaoch B OacceiiHe
mepenHeit Mexokenynoukosoit Betsu (IIMJKB) neBoit kopo-
HAPHOI apTepUu B 06/1aCTH repenHe-60KOBOI CTEHKHU JIEBOTO
JKenmymouka Omke K Bepxytiike ceprua (Puc. 3). CkpuHHHTO-
BO€ HCC/IeIOBaHNe IIPOBOINIOCH B TeUeHHe 2—3 MUHYT, 3aTeM
Boinosasiock KIII. TTocte popmupoBanms Bcex aHaCTOMO30B
wiu octaHoBKY VK 1 ekaHIOISI1IMY Tpencepausi oKasaTern
repdysun B MHTEpeCyIOLLIell 30He OPene/IsUIUCh IIOBTOPHO
C TO¥ YKe TIPOIO/DKUTEIBHOCTBIO.

Koutponb addexrusnoctu KIII nmpoBomwics mocpen-
crBoM Y1 KpoBOTOKa B ¢(HDOPMUPOBAHHBIX KOHAYUTAX C
romortpio anmapara MiraQ Cardiac (Medistim ASA, Oslo,
Norway). OueHUBanIuCh CpenHssi 06beMHass CKOPOCTh
(Qmean wi MGF, ml/min), uanexc mynscaruu (PI) u mpo-
LIeHT JUacTONMMYecKoro oobemuoro Hamnondenus (DE %).
Cor1acHO PYKOBOJICTBY IO PeBACKY/IspU3ALMH MHOKapaa
EBpomerickoro O6tectBa Kapauonoros (ESC) u EBporeii-
cxoit Accorranu Kapnno-TopakansHoit Xupypruu (EACTS)
PpeBacKyIApHU3alMs MHOKap/a IPU3HaBa/IaCh YCIICIITHOM ITPU
sHaueHUsaX MGF =20 min/muH., PI B ipenenax ot 1 no 3,a DF
>50% [28-30].

Y P Tax >ke BBIIOMHSIIACH [T0C/Ie GPOPMHUPOBAHUS BCEX
aHactoMo30B niu octaHnoBku MK (Puc. 4).

B xome uccrenoBanust Bce JaHHble 66T 06pabOTAHBI
U MIPOaHAJIMSUPOBAHBI C MTOMOIIBI0 KOMITBIOTEPHBIX IIPO-
rpamm Excel (Version 16.0.10417.20068, Microsoft Inc.,
USA) u Minitab (Version 17.1.0.0, Minitab Inc., USA). Ina
HOPMAaJIbHO paclpele/leHHbIX KOJTHYeCTBEHHBIX BeTUIUH
CpaBHEeHMe 3HaYeHUI MeXX/Y CO60I1 BBIITOTTHEHO C [IOMOILIBIO
CONIPSKEHHOTO t-TecTa, IUIsl BeIMYMH ¢ HEHOPMaJbHbIM
TUIIOM pacIipee/ieHUs — C IOMOIIIBIO HellapaMeTPHIeCKOro
KPUTEPUs1 YUIKOKCOHA.

Puc. 4. Metoanka nposegerus YD (BeHO3HbIA rpadT).
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KonuyecTBeHHble JaHHBIE OMUCHIBAIMCH C ITOMOIIBIO
Menuanbl (Me), 1 MeXXKBapTHIbHOTO HHTepBama (Q-Q,),
KaTeropuaabHbIE — C yKasaHHeM aOCOMIOTHBIX 3HAYeHUIT (1) 1
MPOLIEHTHBIX /1071e¥ (%). Pa3muyus cauTamu CTaTUCTUIECKU
3HayuMbIMU 11pu p<0,05.

Pe3yanaTb| uccnepoBaHua

CoracHO MOTYy4YeHHBIM ITAHHBIM, ITOC/IE BBIITOTHEHUS
KII #a61r0ma10Ch CTATUCTUYIECKU SHAYMMOE YBEIHUCHHE
cpenueit mepdysun muokapna (M) B 6acceitne [IMJKB ¢ 37,47
1o 46,64 (p =0,007) ¥ cpeqHUX 3HAYEHUI HYTPUTHUBHOTO
KPOBOTOKA (MHYTP) ¢ 13,52 mo 21,83 (p = 0,002). ITpu satom
CpeiHue 3Ha4eHNs KPOBOTOKA IT0 apTepHO-BeHY/IAPHBIM aHa-
cromosam (M, ) 10 1 TOC/IE PeBACKY/IAPUSALII 3HATUMO
He omindanmucsk (p = 0,123) (Ta6m. 2).

CrenyeT OTMETHUTD, YTO B GOJIBIIMHCTBE YKa3aHHBIX
CIydaeB BelndMHa npupocrta nepdysun (AM) coctaBuia
20%, BepOsITHO, BBUIY HCXOTHO HUSKHUX ITOKa3aTesIeil MUKPO-
HUPKY/IsiuK KpoBH (M) B U3y4aeMbIX UIIIEMU3HPOBAHHBIX
30HaX. B To >ke BpeMs HNPUPOCT 3HAYEHUI HYTPUTHBHOTO
KPOBOTOKA (AMHYTP) OKasaJIcsi Topasno Belie — 6omee 60%.
YuuThIBas HeM3MEHHbIE T0Ka3aTe I 0OXOMHOr0 KPOBOTOKA
(Mmym) U yIOB/IETBOpUTENbHBIE 3HaYeHuA Y1 Bo Beex ciy-
Yasix, HoTy4eHHbIE TaHHbIE TeMOHCTPUPYIOT XUPY PTHYECKUI
yCIex peBacKy/Isipu3alliy, a He BJIUSHHE MeTUKaMEeHTO3HOM
ITOATEPKKU Ha KPOBOCHAGKEeHIE MUOKapAa.

[pupocr cpenteit nepdysuu KPOBH B CHCTeMe MUKPOLIUP-
Ky/IILMH HaOTIOA/ICS IIPY 3HAYCHUSIX CPEHel 00'beMHOI CKO-
POCTH KPOBOTOKA ITO IITyHTaM =25 Mi1/MuH. [ lo/rydeHHble taHHbIe
COIJIACYIOTCS C KPUTEPUSAMU PYKOBOICTBA I10 PEeBACKY/IIPHU3ALIIH
muokapna ESC/EACTS. T1pu aToM monoxuTenbHast BeIMYMHA
AM nocrre KII peructpuposanacs B 100% Ha6/TIOneHMIT.

06cyxaeHue

CyiecTBylomue MeTonbl olleHku pesynbraToB KIII,
Takue Kak KopoHapoiryarorpacdus, YD, nepdysnonnas
cuuHTUTpaduss MUOKApAa, CTpecc-axoKapauorpadus mno-
Kasanu cBO 3(pdeKTUBHOCTD U MPOYHO BOLIUIH B PYTHH-
HYIO KJIMHUYECKYIO TPakTUuKy. OTHAaKO HU OIVH U3 TaHHBIX
CI10c060B IIPY U30THPOBAHHOM IIPUMEHEHHUH [TO-IIPEKHEMY
He T03BOJISIET OTHO3HAYHO OTBETUTh Ha BOIIPOC KauyecTBa
BBIIIOJIHEHHO peBacKynrspusanuu. Hexoropsle us mpen-
CTaBJICHHBIX TUAarHOCTUYECKUX HCCIICTOBAHUI COTPSKEHBI
C IOIOTHUTE/IbHBIMU PUCKAaMH PAa3BUTHUS OCIOKHEHMUIT, TPY-
IOEMKH U JOPOTOCTOSIIH IIPU BBITIOTHEHUH, HE II03BOJIAIOT
OLICHUTb MUKPOLMPKY/ISITOPHbIE aCIIeKThI Hepdy3uH KPOBH,
a HHTPAOIEPAIHOHHO MOTYT OBITh BBIIIOTHEHBI TOIBKO KO-
ponapouryarorpadus u YD [18].

B maHHOM HCCIenOBaHNH C LIe/bI0 aHamu3a 3 deKkTuB-
Hoctu KIII nmpumensitacs JIIP - meTon O11eHKU COCTOSIHUS
KPOBOTOKA B CHCTEMe MUKPOLUPKY/ISIINH, KOTOPBII OCHO-
BBIBACTCsI Ha OIIpefie/ieHHH ITepdysun TKaHU KPOBBIO Iy TEM
HU3MepeHs IOIIUIEPOBCKOTO CIIBUTA YaCTOT, BOSHUKAIOIIETO
IIPY JIA3€PHOM U3JTyYeHHH, C ITOC/IEAYIOIIeH perucTpamnmeit
OTPa’KEHHOTO OT MMONBMKHBIX U HETIOIBHYKHBIX KOMITOHEHTOB
TKaHU U3aydeHus [31].

Ta6n. 2. Mokazatenu nepdry3umn Muokapaa

Mokasa- | [lo Mocne A (%) p
TenNb

M 37,47 (30,72-45,12) | 46,64 (40,83-53,22) | 20 (11-41) | 0,007*
Muytp | 13,52 (11,20-18,18) | 21,83 (15,54-29,82) | 61 (11-99) | 0,002*
MwyHT | 21,14 (19,31-26,69) |24,98 (19,70-29,43) | 13 (-10-38,5) | 0,123

[pumeyarme: * — CTaTUCTUHECKM 3HAYMMbIE U3MEHeHUs, npu p<0,05.
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Puc.5. Tpadpuyeckoe oTo6paxeHue pesynbTaToB, 3aperucTpupoBaHHbIX
aHanusatopom «JIASMA N®» B o6nactu MVXKB y naunexTa [. go
KLL: JTA®-rpamma (KpacHblid uBeT nuHum) — M = 69,6 nepdy3noHHbIX
eVNHNL; TemMnepaTtypa 0611acTh uccnenoBaHns (cuHuii uset) — 34,2 °C;
MEXaHUYeCKNEe ABIKEHNE TKaHW MUOKapAA (HepHbI LIBET).

374,58

Puc. 6. [padmyeckoe 0To6paXKeHUe PesynbTaToB, 3aperucTpUPOBaHHbIX aHa-
nnzatopom «JJASMA MN®d» B o6nactv MVIXKB y naunenTa [l. nocne KLL:
NO®-rpamma (kpacHbli LuBeT nnHun) — M = 178,0; Temnepatypa 06-
NacTn uccneaoBaHus (CuHuii uget) — 38,7 °C; MexaHNYecKue ABIKEHME
TKaHW MWOKapAa (4epHblil LBeT). MpupocT No Benu4MHe nokasarens
MUKPOLMPKYNALMN Kposm cocTaun 156%, Temneparypa yBennuunach
Ha 4,5 °C.

mi/min

43 mi/min Pl 1,9

Puc. 7. YO®-rpamma (aHactomo3 nesoi BIrA ¢ TIMXKB) y naunenTa [.
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OLIEHKI MUKPOLIMPKYNIATOPHO NEP®Y3IIN MUOKAPLA V BOJIbHbIX UBGC

OnHa U3 IepBbIX 9KCIIEPUMEHTAIBHBIX PabOT 110 UCIIO/b-
3oBanuio JIJI® nHa ceprile >KMBOTHBIX puHamiexutr Ahn H.
C. (1988) [32]. HempepbiBHOE H3MepeHHe PErMOHAIBLHOTO
KPOBOTOKa B MHOKapre BoinonHsut Bierbach B. (2012): B akc-
HepUMeHTe Ha CBHHBSX UM IIPOIEMOHCTPHPOBAHO MHTPAO-
HepaIOHHOe CHIDKeHHe Mepdysun Muokapaa Ha 70% mpu
crerose IIMJKB, ormeueHa 3HAYMMOCTD KOJTAT€PaIbHOTO
kpoBoobOparenus [33]. Mccnenosanue JII® o Bpems K1l y 35
MareHToB mpoBoamiock Karlsson M.G. (2005): 1o ero JaHHbBIM,
He 6bUI0 06HAPYKEHO CYILIeCTBEHHON Pa3HHIIbI MEXX/Y HOOTIIe-
PALIIOHHBIMH U [TOC/IEOIIePALHOHHBIMY [TOKasaTe/siMu [25].
Hellmann M. (2020) B cBOMX HCCIEIOBaHUSIX CBUIETE/IBCTBYET
06 3¢b ek TUBHOCTH KOJUIATePaTbHOTO KPOBOOOPAIIIEHUS JIIs
nongepxanus rnepdysun npu KII na padoraroriem cepaiie.
VIM mpomeMOHCTpUpPOBaHa MTOOKUTENbHAS KOPPEIAIII
MeXIy MHUKpOcoCyaucToi mepdysueit muokapma (JIIP) u
KPOBOTOKOM B KopoHapHoM 1ryHTe (YIP). OnHako 3HAYHMBIM
HEOCTATKOM 3THX HCCIETOBAHMI CYMTAIACh HHBA3UBHOCTD
nporenypsl — st onpenenenys JII® ucronp3oBacs BHyTpH-
MHOKapAHa/IbHbII OIITOBOTIOKOHHBII 30HT, [24].

B HameMm mccienoBaHUM peanu3anys U3BECTHOTO
Mmerona JIIQ B Buze MOPTATUBHOTO jasepHOro ¢oymerpa
«JIABMA TI®», paborarotiero 6e3 ONTUIECKOTO BOTOKOH-
HOTO 30H/Ia ¥ HMEIOIIET0 BCTPOSHHBIN UCTOYHUK [TUTAHUS,
nuIeHa 6OIBIINHCTBA HETOCTATKOB U MOYKET OBbITD YCIIeIII-
HO peajn30BaHa B KapOUOXUPYPTUU HMHTPAOIEPALHOHHO.
YcTaHOB/IEHO, YTO B GOBLINHCTBE HAOMIONEHUI IPUPOCT
o61weit nepdysun (AM) mocie peBacKy/IsIpH3aliiy MHOKap/a
coctaBu 20%. [JaHHBII YMEPEHHBII IPHPOCT 0OBACHIETCS
HCXOTHO HU3KMMHU 3HaYeHUIMHI MUKPOILUPKY/ISALINH B 30HAX
HIIEeMU3UPOBAaHHOTO MuoKapza. IIpu meTanbHOM aHaIu3e
CTPYKTYPBI MUKPOLMPKY/SATOPHOIO PYC/Ia BBIABICHO, YTO
yBeIMYeHe HYTPUTUBHOTO (KaIWUIAPHOTO) KPOBOTOKA
(AM, ) OKasa0Ch SHaYNTENBHO GO/lee BEIPaKEHHBIM M J10-
cTUrI0 60%, YTO CBUIETENIBCTBYET O BOCCTAHOB/ICHIH 3HAYN -
Moro ypoBHs nepdysnuu TKaHeil. B To sxe BpeMs mokasarenu
00X0IHOTO (LIIYHTHPYIOILIETO) KPOBOTOKA (Mmym) OCTaBaIUCh
CTaOWIbHBIMHY, 6€3 CyIIIeCTBEeHHON IMHAMUKH.

Comnocrapnenue gaHHbIX JIII® c pesybTaTaMu HHCTPY-
MEHTa/IbHOI OLleHKH pyHKIuH 1ryHToB (Y P) mokasaso, 4To
IPUPOCT cpenHer nepdy3nuH B CHCTEMe MUKPOLIUPKY/ISIITUN
Ha6/TIOA/ICS UCKTIOYUTEIBHO [P TOCTIDKEHUH 00BEMHOI
CKOPOCTH KPOBOTOKA 10 LIIYHTaM =25 MJI/MHH.

OrpaHUYeHUsIMY HAIIIeTO HCCIeTOBAHNUSA AB/ISIOTCS Ma-
J1ast BBIOOPKa MAIEHTOB U ee TeTePOreHHOCTD (OTCYTCTBHE
cTpatudUKAIUH [TAIIMEHTOB 10 COMYTCTBYIOIIHUM 3a60se-
BaHWSM), IIPOBefieHNE U3MEPEHHIT B MHTPAOIEPALIMOHHOM
nepuone (JoArocpoyHas AUHAMUKA 1epdysun, BIUsSHUE Ha
Hee peMOie/TMPOBaHMs MUOKAPHa, OToa/IeHHbIEe Pe3y/IbTaThl
IIPOXOAMMOCTH LIIYHTOB U KTHHIYECKOE COCTOSIHHE MTallieH-
TOB U He U3yYaJINCh).

3akntoyenue

Pesy/praThl IPOBEIEHHOTO MCCIENOBAHUA JOCTOBEPHO
IeMOHCTPHUPYIOT 3P HEKTUBHOCTD OLEHKH MHKPOLUPKY/IS-
TopHO¥ nepdysun Bo Bpems oneparyu KII metogom 11O,

KOTOprfI 10C/1€ JE€TA/TM3NPOBAHUA ITapaMETPOB I/I3MepeHI/II;I u
YCOBEPIICHCTBOBAHUA alllIapaTy Pbl, MOKET CTaTh BEAYIIIVIM MH-
CTPYMEHTOM OLI€HKM Ka4eCTBa p€BACKY/IAPHU3alIMH MHUOKapaa.

ABTOpBI 3a5ABIIAIOT 06 OTCYTCTBHM KOH()IMKTA HHTe-
pecoB (The authors declare no conflict of interest).
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