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Beeoenue. Ilposedenue xoponaproeo uiynmuposanus (KILI) y nayuenmos ¢ uwemuyeckou 60ne3Hbl0 cepoya
(UEC) mosrcem npusooums K pazgumuro pasHolX OCI0HCHEHUN 8 NOCIe0NnepayuOHHOM nepuooe.

Lenv uccaedosanus. Yemanogums cé43v unmpaonepayuonnozo eemonusa (MOI) ¢ passumuem apummuil y-nayu-
enmos ¢ U5C nocne KIII 6 ycnogusix uckyccmeennozo kposooopauwenus (UK).

Mamepuan u memoowr. I[lo cmenenu UOI” nayuenmer Oviiu pazoenenvl Ha 3 epynnul (2p.) 6 COOMEEMCMaUL ¢ ypPos-
Hem c80000n020 2emoenoouna [Hbca.] 6 nnasme kposu (ananuzamop HemoCue Plasma/Low Hby Illseyus): epynna
1 —<0,1 2/n; epynna 2 —>0,1 o/n u <0,5 2/a; epynna 3 — 20,5 e/1. Hcnonvzyemvie memoosl. S1eKmporapouocpaus,
cymounoe monumopuposanue IKI'. Ocywecmenanca ananus 4acmomvl apummuil 8 u3y4aemuix epynnax nayueHmos ¢
onepayueti KL ¢ pasnvim yposuem HOI 6 nepuonepayuonnom (60 spemsa onepayui i 6 medeHue nepebix cymox nocie
Hee) u 6 pannem (00 1 mecaya) nepuodax.

Pesynomamoi. Apummuu nadnodanruce y 2,3% nayuenmos 1-ii epynnet, y 11,9% — 2-epynnet,y 52,6% — 3-ii epyn-
not. Ommeuanucs accoyuayuu medxcoy [Hbcs.] 6 niasme kposu 6 konye UK u apummuamu (Rs=0,70, p<0,001).

Bv1600b1. Yemanosnena a3 uHmMpaonepayuoHHo20 2eMoIu3d 8 YCl08UAX UCKYCCMBEHHO20 KPOBOOODAUeHUs ¢
paseumuem apummuil nocie KOPOHAPHO2O ULYHMUPOBAHUA Y NAYUEHTNOS ¢ UMeMUYecKoll 00ne3HbIO cepoyda.

Kniouesvie cnosa: koponapnoe wynmuposamue, 2emMonu3, apummui.
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Beeoenue

IIpoeenenue KIII y nanueHToB ¢ HIEMUYECKOU
6onesnbto cepana (MBC) MoxeT npuBOaUTh K pa3-
BUTHIO B IIOCJICOTICPAIIIOHHOM TIEPUOJIC, pa3HBIX
OCIIO’)KHEHHH, Cpeli KOTOPBIX apUTMHH — B. YUCIIE
Bemymux [1, 2]. Hanbosmee gacTeIM M TOCTATOYHO
OTMACHBIM BHJIOM TIOCJICOIICPAITHOHHEBIX apUTMHUI
spisietcss Gubpwusinus npexacepauii [3], koro-
pasi, 10 JTaHHBIM pPa3HBIX aBTOPOB, BCTpEYacTCs Yy
25-65% mnanueHToB. Y MaUMEHTOB. ¢ (HUOPUILISAIN-
et npencepanii mocne KII otmeuann ysenndenne
CMEPTHOCTH BCJIEACTBHE HAPYIIEHWH MO3TOBOTO
KpoBooOpaineHus: u mHpapkra Muokapya [4]. Cuu-
TaIOT, YTO PA3BUTUE APUTMHUI B TEPUOIICPAIMOH-
HOM U panHeM niepuonax mocie Kl — 3to peaknus
MIPOBOJIAIIECH CHCTEMBI CepAlla Ha BO30OHOBJICHHE
B HEM KPOBOTOKA ITOCJ]IE XOJIOIOBOH, a B TIOCTIENY-
I01lIEM — TEeIUIOBOM Kapauoruieruu. Kak ciencrsue,
peoKecUreHaIsl MUOKapa Mocjie BOCCTAHOBJICHUS B
HEM BEHCYHOI'O KPOBOTOKA M IPUBOJUT K PA3BUTHUIO
OKHUCITUTENEHOTO CTPecca, a TakKe K KIECTOYHBIM U
MeTabOoIMYEeCKIM HapyIIEHUSM, CIIOCOOCTBYIOIIAM
BO3HHKHOBEHHUIO JJICKTPHUECKONH TETEPOTCHHOCTH
Muokapzaa [5]. Jlanapie nurepaTypsl JalOT OCHOBA-
HUE TPEJAIOJIOKNUTh, YTO YCYT'yOJICHUE OMUCAHHBIX
BEIIIIE TIPOIIECCOB MOXET OBITh BBI3BAHO Pa3py-
IIIEHHEM DPUTPOIUTOB B KOHTypax ammaparta UK,
MCTIOJB3yEMOTO BO BpeMsI KapAHOXHPYPTUUECKUX
omepanuii I TOIJACPKAHUS KPOBOOOPAICHUST B
OpraHax M TKaHsIX U CO3/IaHHUs ONTUMAJbHBIX YCIIO-
BUU IS BBITIOJIHEHUSI OTIEPAIMU Ha «CYXOM» CepJ-
ue. U3BectHo, uTo ucnons3oBanue MK nmeer psg
HETaTUBHBIX TOCJEICTBUI: THUIIEPOKCHUS, TUIIOTEP-
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MU, HEIYJIbCUPYIOIIUI KPOBOTOK, I'€MOIMIIIOLIHS,
pPEe3yNIbTaTOM KOTOPBIX SIBIISETCS MEXaHUYEeCcKoe
OBpEXkIeHUE (POPMEHHBIX 3JIeMEHTOB [6]. OTieins-
HBIE€ aBTOPBI CUUTAIOT, YTO T'€MOJI3 MOXKET MPHBO-
JWThH K OCIIOKHEHHUSM CO CTOPOHBI CEpACYHO-COCY-
JUCTON CHCTEMbI U IPEACTAaBIISATh HEIOCPEACTBEH-
HYIO yrpo3y Ui >KM3HH TMAI[eHTOB, MEPEHECIINX
oneparuio KIII [7, 8]. OnHako gaHHbBIE TUTEPATYPHI
HE /Ial0T OTBETA Ha BOIIPOC O BIMSIHUH TOH MM HHOM
crennenn MOl Ha 4acTOTy U CTPYKTYpy apUTMHIA.
ILleny uccnedosanus — yCTaHOBUTH CBSI3b WH-
TPaoIEePaMOHHOTO TeMOJIN3a C Pa3BUTHEM apHT-
MU y IAIMEHTOB C UIIEMUYECKON OO0JIE3HBIO Cep/I-
11a 1Mociie KOPOHAPHOTO IIYHTHPOBAHUSI B YCIOBHUSIX
HCKYCCTBEHHOT'O KPOBOOOpAILICHHSI.

Mamepuan u memoowt

UccnenoBanust mpoBeneHsl y 123 manueHToB ¢
UBC yupexnenus 3npaBooxpaHeHus «lpoaHeH-
CKHUI1 00JIaCTHOW KIIMHUYECKHH KapAUOIOTHYECKHH
LEHTP» W OJOOpPEHBl ATHYECKUMH KOMHUTETAMHU
JMAHHOTO YUPEXKICHHS U yUPEeKICHUSI 00pa30BaHUI
«I'pOAHEHCKUI TOCYyIapCTBEHHBIH MEIUIMHCKUN
YHUBEPCUTETY.

Onenka crenenn MOI" ocymiecTBieHa o ypos-
HIO cBOOOmHOTO TremoriobouHa [Hbce.] B mimasme
KpOBH ¢ TToMotIpio aHanmm3aTopa HemoCue Plasma/
Low Hb, IlIBeuust B Hayaje ¥ 110 OKOHYAHUHU OIIE-
parmu KIII [9]. [Jns mocTwkeHHs Ienud UCCIeno-
BaHMUS B COOTBETCTBUU C JAHHBIMU JIUTEPATYpPHI
U ypoBHeM cBoOoaHoro remorioouna [Hbcs.]
B TUIa3Me KpOBU IO OKoH4YaHWH orepanuu KII
chopMupoBaHbl 3 TPYIIIBI MAMEHTOB: Tpymnma 1
(n=43) — manueHTsl, y KOTOphIX He BbIsBIeH MOI
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(6e3 MOI') — [Hbes.<0,1 r/im; rpynma 2 (n=42) — ¢
Huzkum MOIN (HMOT) — [Hbeg.] >0,1 /0 u <0,5
r/i, a Taxke rpynna 3 (n=38) — ¢ BeicokuM UOI'
(B1OT") — [Hbcs.] >0,51/n. B uccrnenoBanne Obum
BKJtoueHb! nanuentsl ¢ IBC oboero nona B BO3-
pacte 10 75 ner. B uccnenoBaHue HE BKIHOYAIUCh
MalMEHTHI C HATMYUEeM reMaToJIOTHYecKHX 3a0oe-
BaHU, NPUHUMAIOIINX IPENapaThl 3pUTPONOITHHA
WM JKeJie3a, ¢ HaJIMYUEeM COITYTCTBYIOUIUX OCTPBIX
BOCTIAJTUTENFHBIX 3a00JICBAaHUN WM XPOHUYIECKOM
MATOJIOTHH B CTAaJUU OOOCTpPEHHSA, CaXapHBIM [H-
aberom I u Il Tima, maToorueii MUTOBUIHOMN XKe-
JIe3Bbl, MOATPOH, OCTPOH M XPOHUYECKOM OOJIE3HBIO
MOYEK, OHKOJIOTHYECKUMU 3200JI€BaHUSIMHU, KOTHU-
TUBHBIMH PacCTPOHCTBAMH, ITPETSITCTBYIOMIE KOH-
TaKTy C MAI[MEHTOM, a TaK)Ke HAIMYMEM B aHAMHE3e
OCTPOT0 HapyIIEHUS MO3TOBOTO KPOBOOOPAIIEHHMS.
Bcewm nanmentam n1o 1 nocne K11 npoBoaumucsk uc-
cleZloBaHNE OMOXMMHMYECKHX IIOKa3aTelied KpOBH,
CTaHJIapTHas AJIEKTpoKapauorpadus, a TaKxke Cy-
TouHoe MoHHuTOpupoBanne DKI'. M3ydenne gacto-
TBI ¥ CTPYKTYPBI apUTMHUI B TPpyNIax NalyueHTOB ¢
KIII ¢ pa3ubiv ypoBHeM MOI BeIMONHSIN B MepH-
OIEepaLMOHHOM (BO BpeMsl OINEpald U B TEUCHUE
MIEPBBIX CYTOK TOCTIE Hee) U B paHHEM (10 1 Mecsa)
nepuonax [1]. B COOTBETCTBUU C EIBIO HCCIIEI0-
BaHUS BBITIOJIHEH aHAJIN3 YacTOTHl M KIMHUYECKON
CTPYKTYpbl apUTMUI B IIEpU- U B PAHHUM [1OCIIE0-
nepanuonnsie neproas! K1 y manmenToB ¢ pazHoi
CTEINEHbI0 HHTPAONEPaMOHHOr0 remousza [10].

Craructudeckass 00padoTKa AHHBIX OCYIIECT-
BIISIJIACh C MCIOJIB30BAHMEM IIpOrpaMMbl Statistica
10.0 mis Windows (StatSoft, Inc., CIIA). Yuu-
ThIBasi HErayCCOBCKMH THII pPacHpelesIeHusl TNpH-
3HAKOB, Ul 00pPaOOTKHU MOJyYEHHBIX PE3yJIBTaTOB
HCIIOJIb30BAJIM HENapaMeTpU4eCKue METOABI OIH-
CaTeNbHOW CTAaTHCTUKH: KOJHMYECTBEHHBIC TaHHBIC
npeacrasiieHsl B Buae Me [LQ;UQ], rme Me — Me-
nuana, LQ — 3HaueHue HrokHero kBaptuisi; UQ —
3HAUEHUE BEPXHEro KBAapTWIA, a KaTeropuajibHble
— B BUjC aOCOJIOTHBIX M OTHOCHUTENIBHBIX YacTOT
npu3HakoB. [Ipu cpaBHeHHN MeTMaH KOJMYECTBEH-
HBIX MTEPEMEHHBIX HECKOJIBKHAX HE3aBUCUMBIX TPYTIIT
ucnosab3oBaiics Tect Kpackena-Yosica, st cpas-
HEHUs KaTerOpUalbHbIX JaHHBIX — TOYHBIN KpHTe-
puit ®umepa, kputepuil ¥2, ¢ nomnpaskoi Herca
— TIpHU MaJbIX_"acToraxX. Cuily B3aMMOCBSI3H ITOKa-
3areneil OleHUBANIN C MOMOINBI0 KOPPEISIIHOHHO-
ro aHaJlM3a Ha OCHOBE KOX(PHIIMEHTa acCOUAINN
(xpurepui Kenpanna) o ero 3Hadenuio (Rs <0,25
= cmabas; 0,25<Rs<0,75 — ymepennas u Rs >0,75 —
cuipHast). C Lenbio NPOBEPKHU THIIOTE3bI 3aBUCUMO-
CTH YaCTOTHI pa3BUTHSA apuTMui oT cteneHu MOI,
OTIpeAETIIEMON 110 YPOBHIO CBOOOTHOTO TeMOTII00H-
Ha, MPOBOJUIMN JIOTUCTUYECKUN PErpECCUOHHBIA U
ROC-ananu3 B cratuctuueckoit mporpamme SPSS
Statistics 21.0 (SPSS, CIIA). Paznuyust cuurtanuch
noctoBepHbiMU Tipu p<0,05.

Pezynomamut u o6cyrcoenue

Knunuueckas xapakTepucTHKa NAIlMEHTOB C
Pa3HOIi CTETIEHBI0 UHTPAOTICPAIIHOHHOTO TeMOJIH3a,
nepeHecmux omeparuto K11, nana B Tadnme 1.

[TarimenTsl ¢ UBC Bcex rpyIin cOMOCTABUMBI TI0
BO3pacty, noiy, npoaomkutensuoctn MbC, kmac-
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caM CTEHOKapJIWH HampspKEHHs, YacTOTE MOCTHUIIIE-
MHYECKOT0 KapAMOCKIIEpO3a U YacTOTE HapyILICHUH
put™Ma cepaua B aHamHese, p>0,05. Cpeau apur-
MW B aHAMHE3€ BCTPEUAITNCH (PUOPHIUIAINS TIPEI-
cepauii, Ha/KEITYA0YKOBBIE U JKEITYyAOYKOBBIE IKC-
tpacucronuu (IC), a Taxke OJI0Kaga MpaBor U Je-
BOM HOXKHM mydka ['mca (p>0,05). [TannenTs! Bcex
rpymil ObIIM COMOCTAaBUMBI 10 HATMUUIO aPUTMHUH 1
COTYTCTBYIONUX 3aboneBanuii (p>0,05).

[Ipu mpoBeneHnn peBacKyIspU3aA MHOKApaa
y nanueHToB ¢ UBC Hanbonee yacThIMU OCIIOMKHE-
HUSIMH ObUTM apUTMHUH KakK B MEPHUONEPALHOHHOM
Nepuoje, TaKk U B TEUCHUE TIEPBOrO Mecsila Ha0JIto-
JIEHUS — B paHHeM Tiepuoe (Tadm. 2).

[Tocre omeparuu B mepBBIi Mecsl (mepuore-
pPAIMOHHBIA M paHHUNA TEepUOIbl) apUTMHUH pas-
BuBanuch y 27 (21,95%) naumentos. CornacHo
knaccugukanuu aputmuid Ceipkuna A. JI. [2], paz-
BuBLIMecs y 6 (4,86%) manueHToB aputMuu (pu-
OpHILIALUS KETYIO0UKOB, JKEILyAOUYKOBasl TaxuKap-
Jus) OBUIM OTHECEHB! K-apUTMUSIM, OTACHBIM IS
Ku3HU, y 7 (5,7%) nalueHToB — K reMoJMHaMuye-
CKH 3HaYMMbIM-@puTMusiM (puopmiutsiuums npencep-
I, TpeneTaHue MpeICcepAni U HaJHKEIyJ0UKOBas
TaxXUKaAPIHS).

Cpemn HAOMIOZAEMBIX OIACHBIX I KU3HU
ApPUTMHK: 'y 3 MafeHTOB AMArHOCTUPOBaIN (u-
OpWIUIALMIO JKEITyIOYKOB U Y TaKOTo e KOJnde-
CTBa JIPYTUX MAIMEHTOB — MapOKCH3MAIbHYIO JKe-
JMyIJOYKOBYIO Taxukapauio. M3 remonmHamuueckn
3HAYMMBIX apUTMHA HamOoJee 4acTo HaOJIFOIaIn
(GUOPHILTAIUIO TIpeICepIni, KOTOpasl 3aperucTpH-
poBana y 7 mareHTos (5,7%, p<0,001), uto corma-
cyercs ¢ JaHHBbIMU JuTepaTypsl [Omer S., 2016].

Hapymenns putma cepaua (HaIKelyZ04YKOBbIC
U KemyJ04ukoBble 3KcTpacuctonuu I-I1 kimaccos,
AV-6nokana 1-it u 2-i cTeneHn), OTHOCAIINECS K
JIpyTuM BHJaM aputMmui, Habmonam y 11 (9,0%)
MAIMEeHTOB, YTO COCTABUJIO MEHEE IOJIOBUHBI OT
pasBuBIIKXCS BO Bpemsi u mocie omepauun KL
aputMuil. Cpenu AaHHBIX ApPUTMUNA KEITyJOUYKO-
Boie (p<0,001) m mamxemymoukosbie (p<0,05) sxc-
tpacucromuu I-1I xi1accoB HaOmomanu yamie, yem
AV-0mokans! 1-i1 u 2-1i cTeneHu.

B urore y o0ciegoBaHHOM KOTOPTHI MAllMEHTOB
B MEPHONCPALMOHHOM M PaHHEM IMEpHOJaxX IOcIe
KII >xu3HeonacHble apUTMUU PETUCTPUPOBAIHUCH
pexe (4,9%), 4yeM TeMOAMHAMHUYECKH 3HAYMMBbIE
(8,1%, p<0,05) m mpyrue Buasl aputmuil (9,0%
(p<0,001).

HauOonee Bbicokast yacToTa apUTMuUil B U3yvae-
mbii iepuo/ ocie KII yctanoBieHa y nmaiueHToB
¢ BeIcoko# crenensto MOT (Taba. 3).

Tax, B 3-if rpynne y nmauuentos ¢ BUOI apur-
MUU BBISBICHBI y 52,6%, 4T0 0OJiee YeM B YEThI-
pe pasa yarie, 4eM BO 2-# rpymnmne y MauieHToB ¢
HUOI" (p<0,001) u Gonee yem B JecsATh pa3 daile,
geM B |- rpynme y marmenToB 6e3 MO (p<0,001).

B utore B 3-i1 (BUOI) u Bo 2-i1 (HMOI') rpymnmax
apUTMHU, HAOIIOAaeMble Y ONEPUPOBAHHBIX Malld-
€HTOB, BCTPEYAJIMCh Yalle, 4eM B 1-if rpymme (6e3
HOr’), p<0,001, a y nanmenToB 3-¥ rpynmnsl ObUIH
gare, 4eM Bo 2-i rpymre, p<0,001 (tabm. 3).

B nepseie cytku nocne KIII apurmun auarso-
ctupoBanbl y 14 uenosex (11,4%), p<0,001, Tabmn. 2.
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Tabnuya 1. — Knuauyueckas XapakTepUCTHKA MAlUEHTOB C Pa3HOW CTETEHbI0 HHTPAOTIEPAIIMOHHOTO TeMO-

mm3a (MOT')
Table 1. — Clinical characteristics of patients with different degrees of intraoperative hemolysis (IOH)
Hoxasareirs (6e3F11/31§(’)HrH)? e (H;I%yly)?1£42 (BII:I%}?)I,T?lz%

Bo3pacr, 1xet 60 (56; 63) 64 (58; 66) 66 (60; 68)
Ton (my»x), n (%) 36 (87,8) 32 (78,0) 31 (78,0)
TToxn (xen), n (%) 7(12,2) 10 (22,0) 7(22,0)
IIponomxkurensuocts UBC, et 8,5(4,2;11,4) 8,9 (4,6; 10,8) 9,5 (6,2;12,1)
TlocTrHpapKTHBII KapaAHOCKIepo3, n (%) 37 (86,1) 36 (85,7) 33 (86,8)
CCH @K, n (%) 9(20,1) 11(26,2) 6(15,8)
CCH @K, , n (%) 34(79,9) 31(73,8) 32 (84,2)
ComyrerByromast Al', n (%) 36 (87,8) 38 (90,2) 38 (92,7)
IIponomxkurensuocts AL, et 10 (6; 11) 8 (5; 10) 11,5 (95 15)
@®K NYHA II, n (%) 36 (83,7) 31(73,8) 33(86,8)
®K NYHA III, n (%) 7(16,3) 11(26,2) 5(13,2)
XpoHudeckuit OpoHXHT, pemuccus, n (%) 7(16,3) 9(21,4) 12 (31,6)
T'actponarwus, n (%) 18 (41,9) 17 (40,5) 20 (52,6)
MouexameHnHas 001e3Hb, n (%) 6(13,9) 9(21,4) 7(18,4)
Ocreoaprpos, n (%) 0(0) 3(7,1) 1(2,6)
KpeatunuH, MMOJIB/IT 99 (89; 104) 105 (98; 110) 106 (99; 112)
HMT, ex. 27,8 (24,7; 29,2) 27,7 (24,8; 29,2) 29,1 (25.,9; 32,2)
36pITOuHas Macca Tena 1 oXupeHue, n (%) 36 (83,7) 31(73,8) 33 (86,8)
W30sITounas macca tena, n (%) 22 (51,2) 18 (42,9) 18 (47,4)
Osxupenue, n (%) 14 (32,6) 13 (31) 15(39,5)
Hb .t/ 0,05 0,30°° 0,900

cs? (0,01; 0,10) (0,20; 0,30) (0,705 1,20)

Ipumeuanue: konruuecmeennvle dannvle npedcmasienvl 6 sude Me [LQ; UQ], 20e Me — meouana, LQ — snauenue nHudicrHe2o Kéap-
muna, UQ — 3nauenue 6epxne2o K6apmuis, a Kame20puanbHvle — 6 6uoe adCoNMHbIX U OMHOCUMENbHBIX YACTOM NPUSHAKOS,
HUOI" — nuskuii UOI'; 6OI" — svicoxuti MOI'; Hbcs. — yposens c6ob600H020 cemoenobuna 6 niasme kposu nocie KIII; paznuuus
cmamucmu-yecku 3naqumst (p<0,001) x: °° — I-u epynne (6e3 UOI') u ** — 2-1i epynne (HHOI).

Tabnuya 2. — YactoTta u cTpyKTypa aputmuii y nanuentos ¢ MbC nocie KopoHapHOTO ITYHTUPOBAHUS B

nepuoreparmoraoM (I1I1) u paraem (PIT) meprnomax

Table 2. — Frequency and structure of arrhythmias in patients with coronary artery disease after coronary bypass
surgery in the perioperative and in the early periods

U YacToTta apuTMHUI
Buzp! apurmMu IIIT + PIT TIIT PIT p
n % n % n %

Bcero apurvuit 27 22,0 14 11,4 13 10,6 NS
DUOPHIITIHS HKEITY I0IKOB 3 2,43 2 1,63 1 0,81 NS
Kemyaoukopas TaxuKapaAus 3 2,43 3 2,43 - - NS
Dub puBIIEs Ipeacepauit 7 5,70 3 2,43 4 3,25 NS
Tpeneranue npeacepauii 2 1,62 1 0,81 1 0,81 NS
Hamkermy1oukoBast TaXUKapIust 1 0,81 - - 1 0,81 NS
Hpyrue: 11 9,0 5 4,07 4 3,25 NS
AV 6nokana 1-2 cr. 2 1,6 - - 2 1,6 NS
Kenynoukosas DC 4,1 4 3,25 3 2,43 NS
Haxenynoukosas 5C 3,3 1 0,81 3 2,43 NS

HpuMeltaHue.’ oaHmuble npe()cmaeﬂeﬁbl 6 8UO0e AOCONIOMHBIX U OMHOCUMENbHbIX YaACMOm NPU3HAKO6,

AV 6noxkada — ampuoseHmpuxyisapras 610kada
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Haubonee yacto apuT™Muu niepruonepariiOHHOTO
nepuona (26,3%) HaOMOAIN Y MAUEHTOB B 3-H
rpymme ¢ BeicokuM UOT, p<0,001, Tabnuua 3.

Yacrora OmMacHBIX A KU3HH W TeMOIMHAMU-
YECKM 3HAYMMBbIX APUTMHUHI Yy TNAlUEHTOB JIaHHOU
TPyNIBI COCTaBMJIa 0oJiee TIOJOBHUHBI OT BCEX pas-
BUBIIUXCSI apUTMHIA, 4TO OoJibIe, 4eM B 1-U u 2-i
rpymnax, p<0,001, rabnuua 4.

B pannem nepuone nocine KII aputmuum pas-
BUBANCH y 13 wenoBek, umu y 10,6%, p<0,001 ot
00cie10BaHHON KOTOPTHI MAIIMEHTOB U MX YacTOTa
He OTiIMYajach OT 3HaYeHUH B MEePHOINEPALMOHHOM
nepuoae (p>0,05) (Tadm. 2).

B rpynne nanuenros ¢ BUOI' aputmun panne-
ro nepuojaa Habmogamm y 10 (26,3%) manuenTos,

Tabnuya 3. — Yactora apuTMuil Tocjae onepaluyd KOPOHAPHOTO
UIYHTHPOBAHMS y MAIIMEHTOB C Pa3HOH CTENeHbI0 HHTPAOTIEPALH-
onHoro remonu3za (MOI') B nepuonepanmonnsiii (I111) u pannuit

(PIT) meprombt

Table 3. — Frequency of arrhythmias after surgery with various degrees
of intraoperative hemolysis (IOH) in the perioperative and early periods

B rpymne ¢ HUOI' — tonbko y 3 yenoBek, WM y
7,14%, p<0,001, a B rpymnme 6e3 MOI" onu He peru-
cTpupoBaiuch (Tadm. 5).

VY manuenToB 3-i rpymnisl (10 cpaBHEHUIO ¢ 1-i
u 2-i rpynmamu) B PI1 mpeoGmamany remoqnHaMu-
yecku 3HaunMebIe (10,5% (p<0,05) u apyrue apur-
muu — 7,89% (p<0,05) u He HaOJIIOIAIM ONACHBIX
JUIS1 )KU3HU apPUTMUH.

Hpyrue Buawl aputMmuil y namueHtoB ¢ BUOI
OBLTH TIPEICTABIIEHBI JKETYOYKOBBIMHU U HAJKEITy-
JIOYKOBBIMU 3KCTPACHCTONUSAMHU U aTPHOBEHTHUKY-
JSIPHBIMU OoKazamu 1 1 2 cTerneHH.

BrinosiHeHHBIM KOPPEJIALMOHHBIN aHAJU3 C HC-
MOJIb30BAHUEM  HETapaMeTPUUECKOrO . KPHUTEpPHUs
Kenmamna (Rs) BBISIBII HATMYUE aCCOMMMANHA MEXK-
Iy TIOKa3aTelleM, XapaKTepU3YIOMINM
crenieib MOI' — [Hber.] ‘B miasme
KpOBH € 4acTOTON apuUTMMI B mocie-
onepanroHHoM tnepuoge (Rs=0,70,
p<0,001), B TOM umcie B mepuornepa-
nroaHOM (Rs=0,46; p<0,001) u B pan-
meM- (Rs=0,33; p<0,001) mepmomax.
Ha ocHOBe JI0ruCTHUECKON perpeccuun

n ROC-ananm3a monydeHbl JaHHEBIE,

pgmats | (Figppmir 2 (iprmnts 3 CBUJICTENBCTBYIOIIUE O 3HAYMMOCTH

Bunr ocnoxderuit (E1H0) (HHOT) (s1I0T) nokasarens [Hbcs.] B onenke BeposT-
n % n % n _L‘ HOCTH Pa3BUTHA apUTMUH (PUCYHOK).

Apurvnn 2 4, 7% 5 11,9%* 20 52,6 HpI/I pacy€THOM 3HAYCHUUN [HbCB]
>0,85 r/n y naruentoB ¢ UBC mocie

Apurmin B TITT 2 4,7% 2 4,8% 10 26,3 KUI onpeaensiercss BEICOKUI PUCK UX
- Pa3BUTHSA: YYBCTBUTEIBHOCTh JIAHHO-

Aypmira o ) i 8 7,14 10 26,3 0 METO0J1a TUArHOCTUKU apUTMHUHN CO-

Ipumeuanue: nMOI" — nuskuii 1OI'; éOI" — evicokuti HOI'; 0annvie npeo-
cmasinenvl 6 8ude abcoaromuou (n) u omuocumenvrot (%) yacmom,; ** — cma-
mucmuveckue pazauuus 1-ii u 2-ii epynn no cpasnenuio ¢ 3-epynnoti, p<0,001

Tabnuuya 4. — Yactota U CTPyKTypa apuUTMHUH B IepuoIepalu-
OHHBIN Tepuo y narueHToB ¢ UbC ¢ pa3sHeIM ypoBHEM HHTPAO-
neparonnoro remonuza (MOI@') mocie onepanuyu KOPOHAPHOTO

LIYHTUPOBAHUS

Table 4. — The frequency and structure of arrhythmias in patients with
coronary artery disease after cardiopulmonary bypass surgery in the
perioperative period with-different levels of intraoperative hemolysis

(I0H)

craBuia — 86,4%, cnenupuuHOCTh —
92,7%, PPV (mpornoctuueckasi IcH-
HOCTh TIOJIOXHUTEIHHOTO pe3yJIbTaTa)
= 96,9%, NPV (mporrocruueckas
IIEHHOCTh OTPHIIATEIIEHOTO Pe3yJIbTa-
ta) = 70,4%, mnomaas mog ROC-kpu-
Bot (AUC) cocraBuna 0,892 (0,803-
0,981) ¢ mpuBeAeHHBIM B CKOOKax
95% noBepHUTEIbHBIM HHTEPBAJIOM.
CornacHO  JaHHBIM  JIUTEpaTy-
pBI, Pa3BUTHE TIOCIEOTIEPAITMOHHBIX
apuTMuil  00yCIIOBJIEHO BOCCTaHOB-
JICHHEM KpPOBOTOKA B 30HE WIIEMUH,
BCIICJICTBHE YETr0 BO30OHOBIICHUE OK-

pymna 1 I'pyrma 2 I'pyrma 3 CUTCHALIMM B MHUOKApAE MHHULHMHUPYET

(Ges MOT') (H1OT) (811OT) pasBUTHE OKHCIHTEIBHOTO CTpecca.

n % n % n % AXTUBHBIE (DOPMBI KUCIOPOa TIPUBO-

T 5 4650 | 5 | 119% | 20 | 526 ST K CTPYKTYPHO-METa0OINYEeCKUM
- HapyLICHUsIM, MHPOSBISIIOIINAMCS I10-
Dropggiquynoskos | - - ! 2,38 2 | 3% BPEXKICHHEM KICTOYHBIX MeMOpaH,
Keny 1ouKoBast TaXHKApIHs - - - - 3 7,89 BO3HUKHOBECHHEM  BIIEKTPOJUTHOTO
OUEPUILTALHS TIpeAcepauit 1 2,32 1 2,38 5 15,8 ﬂnc6anaHga, (bOpMPIpOBaHI/IeM DJICK-
S — - - | 338 | 2 63 TPUUECKOIN TeTepOreHHOCTH MHOKap-
’ ’ Jia, HApyLUICHUEM BO30YAUMOCTH U Te-

Hapxenynouxosast . . . . I 263 HEpallu HMMITYJIbCOB B TIPOBOJISIICH
TaXHKaAp/HA ' cucreMme cepjaia. Pa3zButuio aputmuit
Jpyrie 1 2,32%% | 2 | 480% | 8 23,7 B TIOCJICOTNIEPAIMOHHOM TEPHOIE MO-
Tpunevanus: YT CHOCOOCTBOBAaTh IOCTTpaBMa-

HHOI — nuskuu 1O, e MO — gvicokuti 1OI;

OaHuble npedcmasienvl 6 ude abcomomuou (n) u omuocumenvrou (%)

yacmom,

** — cmamucmuueckue pazaunus 1-11 u 2-ii epynn no cpasHeruio ¢ 3-il 2pynnot,

p<0,001
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TUYECKOE PEMOJIEIMPOBAHUE KaMep
cep/la, HeaJeKBaTHas 3alluTa MHO-
Kapza BO BpeMs omepanuu, o0ycioB-
JICHHAsl COCTAaBOM  HCIIOJIb3yEMOTO
KapAMOIUIETHYECKOTO pacTBopa, Ha-
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Tabnauya 5. — YactoTta U CTPYKTypa apuTMHUH y TIAIIUEHTOB B PAaHHEM TIe-
pHo/ie KOPOHAPHOTO IIYHTUPOBAHUSL C Pa3HOU CTENEHbIO HHTPAOIEpallu-

oHHOro remojuza, UOI'

Table 5. — The frequency and structure of arrhythmias in patients with coronary
artery disease after cardiopulmonary bypass surgery in the early period with

different levels of intraoperative hemolysis (IOH)

OpI/IF HWHAJIbHBIC UCCIICAOBAHUA

MOKa3aJIi MaTOreHHOE BIINSA-
Hue MOT" Ha cocTosiHuEe pUT-
MOTCHHOM (YHKLHUHU MPOBO-
JAIIeld CHCTEMBI cepaua H
BO3OYIMMOCTh  MHOKap.a.
Haubonpmas gacrora aput-
MHUHA B TIpYyIIE C BBICOKHUM

Bubt I'pymmna 1 I'pymma 2 I'pymma 3 Bcee YPOBHEM I/IOF, a TakKXXe Ha-

apuTMHi (6e3 UOT') (HMOT) (8MIOI) JUYME aCCOLMALMA MEXIY

n % | n % n % n % 4acTOTON apUTMUN U ypPOB-

ApHTMHH 0 0| 3 | 714 | 10 |263]| 13 | 106 HEM CBOOOJHOIO Temorio-

= 0 0 X 233 0 0 1 e OMHa B TUIa3ME KPOBHU ITOCIIE

L LR ’ ' KIII noka3bIBaeT CBSI3b BO3-
)I(eHyHO‘—IKOB o

HUKHOBEHMS apUTMUN B MO-

DuOpUILILHS IpeAcCepanit 0 0 1 2,38 3 7,89 4 3,25 CJIe0NEpPAIINOHHOM  TIEPHOJIE

Tpeneranue npejacepanii 0 0 0 0 1 2,63 1 0,81 C BBIDLKGRHOCTIRO SQTPdO0-

NepaluoOHHOr0 T€MOJIN3a BO

Jlpyrue apurMuu 0 0 1 2,38 3 7,89 4 3,25 BpEMA KOPOHAPHOTO LIYHTH-

poBaHus. O‘leBI/II[HO, 4TO I10-

Ipumeuanusn: nMOI" — nuskutt UOI; 6éHOI — gvicoxuu UOI; dannvie npedcmagienvi 6
suode abcontomuot (n) u ommnocumenvroi (%) uacmom; ** — cmamucmuyeckue paznudus

1-1i u 2-u epynn no cpasnenuro ¢ 3-ii epynnou, p<0,001

Kpuebie ROC

JyYCHHBIE TaHHBIC CIEIyeT
YUYHTBIBATh B KIMHHYECKOH
MPaKTUKE Ui CBOCBPEMEH-
HOW 1 3P PeKTUBHOM IpodHu-
JAKTUKH HeOIaronpusiTHBIX
ncxogos KIII.

0,5

0,6

0,41

qVE CTBUTENEHOCTE

0,21

Buvieoowt

1. Ilocne onepannn KII
y 22% ot o0meil KOropTbl
00CJIeIOBaHHBIX MALMEHTOB
(n=123)  nWarHocTHpOBa-
T pa3Hble BUJIBI apUTMHU.
Haunbonee Bricokas yacrora
aputmuii (52,6%) ycTaHOB-
JIeHa B TPyMIe MalUeHTOB C
BBICOKMM YPOBHEM MHTpa-
OIIEPALMOHHOTO  I'eMOJIM3a
(Hbce.>0,5 1/, p<0,001).
B nanno#i rpynne y 13,2%
(p<0,05) mnauuenroB 3ape-

0.0 T T T
0,0 032 0.4 0,6

1 - CneuncpUHHOCTE

,D,MaI'OHaJ'IbeIB CermMeHTEl qJOpMMp}I’I—OTCH coEnageHWAMK.

Pucynok — ROC-kpueas, xapaKmepu3sylouiaa 4yecmeumenbHoCmy u cneyuduunocms
OUeHKU PUCKA PA36UMUA HOCTEONEPAUUOHHBIX APUMMUIL C HOMOU{bIO KOHUEHMPayuu
C80000H020 2eMO2I0OUNA 8 NIIA3ME KPOGU NOCIE OKOHYAHUA ONEPayUU KOPOHAPHOZ0

WYHMUpoeanun

Figure — ROC curve characterizing the sensitivity and specificity of assessing the risk of
postoperative arrhythmias using the concentration of free hemoglobin in the blood plasma in the

end of coronary artery bypass surgery

IIPaBJICHUEM €T0 BBEACHUS, TEMIIEPATY PO, a TAKKE
MIPOAOKUTEIEHOCTBIO KapAHOIUIETHH.
HpOBCI[eHHI)Ie HCCJICA0BaHuA MO0 U3YUCHUIO Ya-
CTOTHI U CTPYKTYpBI apuTMuil nocne onepaunu KIII
BBISIBUJIM HAJIMYHE 3aBUCUMOCTH YacTOTbI apUTMUI
OT YPOBHSI HMHTPAONEPAllMOHHOIO I'E€MOJIM3a, KOC-
BEHHOE OTPaXXEHUE KOTOPOro — YpPOBEHb CBOOOIHO-
rO TeMOTTIO0MHA B TUIa3Me KPOBH ITOCIIE OKOHYAHUS
orepalyy KOpOHapHOTO IIyHTHpOBaHus. Pe3ynbTa-
Tl MCCJICAOBAHUN MO M3YYEHHIO CBSI3M BO3HUKHO-
BeHust aputMui y nanueHTos ¢ K u crenenn MOT!
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THUCTPUPOBAHbl  ApPUTMMH,
NPEACTaBISAIOLINE  YIPO3y
UIS X KU3HHA (uOpHILIs-
IIUS JKETYZ0YKOB, KeIly104-
KOBasg Taxukapaus), B TO
BpeMsi KaKk  TeMOJMHAMU-
yecku 3HaunMble (21,1%) u
npyrue Buabl (23,7%) aput-
MUl BcTpewanuch  Ooiee
4acTo.

2. B oOme# koropre
00CJIeIOBaHHBIX ~ METOAOM
KOPPEJSIIMOHHOTO  aHalu3a
YCTaHOBJIEHA CBS3b HMHTpa-
OTIEepaIiOHHOT0  TeMOJu3a
¢ pa3BuTHeM aputMuil y nanuentoB ¢ MbC nocne
KII B ycnousax UK. O6 3TOM CBHAETENBCTBYIOT
acconuanuu, peanu3oBaHHble Mexay [Hbcs.] B
[J1a3Me€ KpPOBHM C 4YacTOTOWM apuUTMHUH B IOCIEOIEe-
parmonHom niepuone (Rs=0,70, p<0,001) u (8 Tom
yucne) B nepuonepannoHHom (Rs=0,46; p<0,001),
u B parHeM (Rs=0,33; p<0,001) nepuonax.

3. YpoBeHb CBOOOAHOTO reMOrao0nHa B IIa3Me
kpoBu y narueHToB ¢ UBC Bo Bpems omepartiu KI1I
ClIeyeT HCIOJb30BaTh B KIMHUYECKOW MpaKTHKE
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OpI/IFI/IHaJ'IBHLIe HCCIICIOBAHUA

JUISL pAaHHETO TPOTHO3MPOBAHUS BEPOATHOCTH Pas3-
BUTHS apuTMUi. OJHUM U3 BAXKHBIX HalpaBiICHUI
NpO(QUIAKTHKY PAa3BUTHS ApPUTMHUHA Yy IallMEHTOB
¢ BC nocne onepauuy KOPOHAPHOTO IIYHTHUPO-

10.
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(hakTopel pucka, nporro3 / JI. A. bokepus [u np.] //
Kpearusnas kapauonorus. —2011. —T. 5, Ne 1. — C. 41-60.
Outcomes in patients undergoing coronary artery bypass
graft surgery in the United States based on hospital volume,
2007 to 2011 / L. K. Kim [et al.] // J. Thorac. Cardiovasc.
Surg. — 2016. — Vol. 151, iss. 6. — P. 1686-1692. — doi:
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OpI/IFI/IHaJ'IBHHe HCCIICIOBAHUA

ARRHYTHMIAS IN PATIENTS WITH ISCHEMIC HEART DISEASE

AFTER CORONARY SHUNTING AND INTRAOPERATIVE HEMOLYSIS
Pronko T. P. ,*Maksimovich Ye. N. , 2Yanushko A. V., 'Snezhitskiy V. A.,
‘Maksimovich N. A.

!Grodno State Medical University, Grodno, Belarus,
2Grodno Regional Clinical Cardiology Center, Grodno, Belarus

Background. Cardiopulmonary bypass surgery in patients with coronary artery disease can lead to the development
of different complications in the postoperative period.

Objective. To establish the relationship between intraoperative hemolysis (IOH) and the development of arrhythmias
in patients with coronary artery disease after cardiopulmonary bypass surgery.

Material and methods. According to the degree of IOH, the patients were divided into 3 groups-based on:free
Hb level: group 1 —<0.1 g/l; group 2 —> 0.1 g/l and <0.5 g/ I; group 3 —>0.5g/l. We used electrocardiography and
24-hour ECG monitoring to assess the patients. The frequency of arrhythmias in the studied groups of patients with
cardiopulmonary bypass surgery and different levels of IOH in the perioperative (during the operation and the first
day after it) and early postoperative period (up to 1 month) was analyzed.

Results. Arrhythmias were observed in 2.3% of patients of the Ist group, in 11.9% of patients of the 2nd group and
in 52.6% of patients of the 3rd group. Associations between free Hb in plasma at the end of cardiopulmonary bypass
surgery and arrhythmias (Rs = 0.70, p<0.001) were noted.

Conclusions. The relationship between the development of arrhythmias in the postoperative period of coronary
artery bypass surgery and the degree of intraoperative hemolysis was established.
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