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Yacts 1: Metoguku DKI

CCTOJ'IeTI/Ie, HauyuHas ¢ BBeJEeHUs cTpyHHOro ransBaHoMerpa Willem Einthoven (1), anextpokapauorpamma (OKI')

cTasia 0OBIYHO IIPOBOIMMON CepACYHO-COCYUCTON JUArHOCTHYECKOH POLEAYPOi B (hyHIaMEHTAIBHBIH HHCTPYMEHTOM
KIMHUYeCKOM npakTuku (2,3). OKI" o0s3aTenbHa A1 AMaTHOCTUKU U OBICTPOro Hayaja Tepanuu y NalyueHTOB C OCTPhIM
KOPOHAPHBIM CHHAPOMOM U SIBJISICTCS CAMBIM TOYHBIM CPEICTBOM AUATHOCTUKH BHYTPHIKETYIOYKOBBIX HAPYIICHHUIT
MPOBOAUMOCTH ¥ apuTMUi. Ee HHTepIpeTanys MOXKeT IOMOYb B PACIIO3HABAHUH 3JIEKTPOJIUTHBIX HAPYIICHNH, 0COOCHHO
KaJIusi CBIBOPOTKH U KaJIBILHs, H TIOMOYb OOHAPY)KHUTh HEKOTOPBIE (POPMBI TEHETHYECKH 00YCITOBICHHBIX TEKTPHICCKHAX
WY CTPYKTYPHBIX CeplIeyHbIX oTKIoHeHHI. DKI' pyTHHHO UCIIONB3yeTcsl A1k KOHTPOJIS JICYCHUS aHTHAPUTMUKAMH U
JIPYTUMH IpernapaTamy, B PeIOIepaliMOHHON OLCHKE MAMeHTOB, TOABEPTalOIIIXCs HECEPICYHON Ollepaniy, B
CKPHMHHHTE JIMI] ONACHBIX MPO(ecCHil U, B HEKOTOPBIX CIIydasiX, I JIOIYyCKa K CIIOPTUBHBIM COCTs3aHmsIM. Kak
HHCTpyMeHT uccnenoBanust, OKI' HCIonbp3yercs B ITTMTENBHbIX MOMYJIIIIOHHBIX HAOJII0IaTeIbHBIX HCCICIOBAHHAX U B
9KCHEPUMEHTANIBHBIX HCIBITAHMUAX IPENapaToB ¢ N3BECTHBIMH HIIH IIPEANOIAaraeéMbIMH CEPJCYHBIMHU JICHCTBHSAMH.

IMokazanus OKI uccnenoBanuto 0butH cymmupoBassl B coBMecTHOM AHA)/ACC coobiiennu B 1992 (4). Beuay
LIMPOKOT0 IPUMEHEHUs, OYCHb Ba)KHA TOYHAs perucTparys u Tounas uaTepnperanus DKI'. Co3naHue cTaHIapTOB,
po(heCcCHOHATBEHO PA3BUTHIX M JOKA3aTEIBHO MTOATBEPIKACHHBIX JUIs BeexX (a3 DK™ mpoueaypsl, - BayKHBIN [Iar B
00ecIeueHNH BRICOKOTO YPOBHSI TOYHOCTH, TPEOYEMOI U 0)KMAaeMON KIMHHUIMCTAMHU | UX nmarmenTam (5). OqHako, He
OBLIIO BCECTOPOHHETr0 00HOBIIeHHsI cTanAapToB U kputepueB IKI ¢ 1978 (6—-14). C tex nop (1978) 6b110 MHOTO
JIOCTIDKCHHI B TEXHOJIOTUH 3JIEKTPOKapAHorpaduy; B MOHUMaHHN aHATOMUYECKOH, ITATOJIOrNYECKOM,
ANEKTPODU3NOIOTHIECKOH 1 reHeTnIeckoi nHdopManus pe3ynbraTtoB DKI'; B KIIMHUYECKOH KOPPEIALMY OTKIOHSHHH
OKT'. OnHO U3 caMbIX BaXKHbIX U3MEHEHUI! B 3JIEKTPOKapAMOrpa(uu: MUPOKO PaCIpOCTPAHEHHOE UCII0JIb30BAHHE
KOMITBIOTEPU3UPOBAaHHBIX CUCTEM JUISl XpaHEHHE M aHau3a. MHorue, ecin He 6onpumucTBo DKI™ B CIIA ceifuac
PerucTpUpyroTCes U(GPOBEIMH, AaBTOMATH3HPOBAHHBIMH TPUOOPaMH, 000pYIOBaHHEIMH IIPOrPAMMHBIM 00ECIICUCHUEM,
KOTOpOE U3MepsieT HHTepBasbl 1 aMIuInTyael DKI, obecrieurnBaeT GpakTHIeCKd MTHOBEHHYIO HHTEPIPETALHIO, H YaCTO
CpaBHHUBAET C 3aperucTpupoBanHbIMU paHee DKI Toif sxe camoil ciucteMoi. OHAKO, pa3IMYHbIC aBTOMATH3UPOBAHHbIC
CHCTEMBI MOT'YT UIMETb Pa3JIMYHbIC TEXHHYECKHE XapaKTePUCTHKH, KOTOPBIC IPUBOJT K CYIECTBEHHBIM Pa3IHYUsIM
H3MEPEHNS aMIUIUTYA, MHTEPBAJIOB U IUarHOCTUUECKOro 3akmodenus (15,16).

ITo stum npuunzam AHA uHHUIMHEpoBasia 0OHOBJICHNE PYKOBOLIMX IIPUHIIMITOB JUTS CTAaHIAPTU3ALUN 1
nnTepnperammu IKI'. TIpoekt 6611 moarBepxkaeH American College of Cardiology, Heart Rhythm Society, u
International Society for Computerized Electrocardiology. I{emu sToro npoekta ciaeayromue: (1) paccMOTpeTh COCTOSTHUE
METOJI0B, HCITONB3YEMBIX B HACTOSIIEE BpeMs JUls 3amucy 1 nHTepnperanun DKI' 1 onpeaenuTs BO3SMOXHOCTH
MOU(UKALNN THX METOJO0B; (2) YIPOCTHTh 1 OOBEIHHNUTH B HACTOSIIEE BPEMsI HCIIOJIB3yeMBIC Pa3IniHbIC
omHcaTebHbIE, THaTHOCTHYECKUE W MOU(HUIIMPOBAHHBIC TEPMUHOIOTHH, YTOOBI CO31aTh OOLIHI 1 Ooree
HPYCIIOCOOJICHHBIN K IPAKTHKE CI0Baph; U (3), OpeNeInTh HETOCTATKH OIHCATENbHBIX, OOBACHUTEIBHBIX H
CPaBHUTEJIBHBIX aITOPUTMOB U PEKOMEH/I0BaTh H3MEHEHHMS, KOTOPBIC BKIIIOYAT HEAABHO IPH3HAHHBIC (DaKTOPHI,
YHOMSHYTBIE BBIIIE.

Ipencenarens (L.S.G). 6611 oTo6pan Electrocardiography and Arrhythmias Committee of the Council on Clinical
Cardiology of the AHA. OH chopMHpOBa KOHCYIETATHBHYIO IPYIITY JUIS IOMOIIM B YCTaHABJIMBAHUH LIEICH U
PEKOMEH/I0BATh IPYTYIO TPYIILY aBTOpPOB. KomMuTeT BCTpeTmiics 5 pas, 4ToObl 00CYANTB 1IENH, ONPEACIUTE ONPE/IeTICHHbIC
obsacty, KOTopble TpeOoBany 0OHOBIEHUS. MeHbIlas rpymnmna aBTopoB Obula BEIOpaHa A1 KXJ0H TeMbl. DTO IepBas 13
6 crareii mo mannaty AHA. IIpuBoanTcs rioccapyii ONMCATENbHBIX, THATHOCTHYCCKUX U CPABHUTEIBHBIX YTBEPKICHHIA,
YTO SIBJISICTCS IIONBITKOH MHHUMH3UPOBATh OBTOPHBIC U HEMH()OPMAaTHBHEIC YTBEp)KACHU. [IOMOIHUTEIBHEIC CTAThH,
KOTOpBIE OyIyT OIyOIMKOBaHEI I03ke, 00cyasT DKI' HHTepIpeTanuio BHYTPHIKETYI0YKOBBIX HapyIICHHUIT
HPOBOUMOCTH, OTKIIOHCHHS JKEYTOYKOBOH PEIOIIpU3aliy, THISPTPODHIO U HIIEMUIO/HH(APKT.

OKI 1 ee meToauka

Lenu sroro coobmenust (1) uccnenoars 3aBucuMocts DK 1OKost OT MeTOAMKH, (2) YIy4IIUTh IOHUMAaHHUE TOT0, Kak
npoucxoxieHus coppementoi OKI™ u ee peructpauuu u (3), BoIpaboTaTh CTaHIAPThI, KOTOPbIE MTOBBICAT TOYHOCTh

u nosne3nocts OKI' B npaktuke. CrieluanbHbIi aKIEHT OyneT cheiaH Ha HUGPOBLIX METOAAX PErUCTPALUU U
KOMITBIOTEPHOH 00paboTKe CHIHAJIa, KOTOPBIC HCIIOIB3YIOTCS B COBPEMEHHBIX JIEKTpoKaparorpadax s
ABTOMAaTH3UPOBAHHBIX U3MEPEHUH U TaJIbHENIIET0 (OPMUPOBAHUS KOMIBIOTEP-TEHEPHPYEMBIX JMArHOCTHYECKUX
JaKIIl04YeHui. ['pyna aBTOpOB NpHU3HAET, YTO TeXHUYECKUe AeTanu o0pabotku u perucrpanuu OKI™ Moryt ObITh
HE3HAKOMBI KIMHUIMCTaM. COOTBETCTBEHHO, TJ1aBHAasl LIETb 3TOr0 JOKYMEHTA COCTOUT B TOM, YTOOBI IIPEJOCTABUTD
KJIMHULKCTaM o0llee TOHUMAaHUE HEJOCTAIOIIEr0 3B€Ha MEXly METOAUKON U €€ MOCIECTBUAMU U1l KIMHUYECKON
unrepnperanuu OKI'. Pazsutue u npuxiiaaHoe uenonb3oBanue Meronuky JKI uMeer riry0okoe KIMHUYECKOE 3HaYEHME,
YTO WUIIOCTPUPYETCS TEM, YTO U3MEPEHUS], CEaHHbIE PA3IUUHBIMUA aBTOMATU3UPOBaHHBIMU cucTeMamu DKI' oqHoro u
toro e OKI'-curnana, MOryr OTJIMYaThCsl HACTONBKO, YTO U3MEHUTCS 1MarHoctuueckas uarepnperanus (15,17).
YyBCTBUTEIBHOCTE U CHICHU(YUIHOCTh KOMITBIOTEPHBIX IUATHOCTHYCCKUX YTBEP)KICHUH YITyqIIaloTCs, HO

B TO XK€ CaMO€ BPEMs, 3TO OUEBUJIHO, YTO TpeOyeTcsl Bpay Ul YTEHUS U IOATBEP K ICHUs KoMIboTepHbIX DKI -
3axumouenuit (15,16,18).



Mpeablaywme ctaHaapTbl U 0630pbl

MHorue peKoMeHAAIMH Ul cTannapTusanuu peructpanuy OKI u pykoBosiie NpuHIMIIBL U1 MHTeprnperanuu KT
MOSIBWJIMCh B TEYEHUE IPOLIIBIX HECKOIBKUX AECATUWIECTUH KOMIbIOTEpHOMH 3pbl. Hanbomee BcecTtoponHne
pexomennanuu AHA 1o ctanaapTu3aluy OTBEIeHUH 1 00IIne TeXHUYeCKUue TpeOoBaHUs K IeKTpoKapauorpadam obuiu
n3aansl B 1975 1. (5). B 1978 r. nenessle rpynnsl American College of Cardiology BbIIYCTHIIN CepuIo COOOLIEHUI
OTHOCHUTENIBHO ONTHUMAJIBHOM 31eKTpoKapauorpaduu (7), KOTOpble HallpaBjIeHbl HAa CTAHAAPTU3ALUIO TEPMUHOIOIMU U
unrepnperanuu (13), passurue 6a3 naHHbIX (6), kauecTBO 3aKmodeHuit DKI (12), KoMIbIOTEPHI B TMArHOCTUYECKOM
kapauonoruu (9), ucnonszoBanue IKI' B npaxtuxe (10), pertabensHocts DKI (11), u obcyxnenue Oyaymumx
pykoBoncts (14). B EBpone mexyHapoassie oOmue ctanaaptsl 1 konnuectseHHoi DKI™ (CSE) nosBuiuck nocie
pa6otsr Willems u coasr. (19-22). Uccnenosanust CSE Obutn pazpaboTaHbl Ui YMEHBIICHUS] HIMPOKOro pa3dpoca
JIAaHHBIX B NOJIYYEHHBIX 3HAUEHUAX 3yOLI0B IPY KOMIIbIOTEpHOH 00paboTke DKI , OLIEHKH U yiydlleHus
JMarHocTH4YecKoi kinaccudukammu nporpamm uaTepnperanuu OKI (22). YunTteiBas paclinpsIomeecs UCIoIb30BaHue
KoMIbTepu3upoBaHHbIX cucteM DKI' 1 pa3BUTHE TEXHOIOIUH, PEKOMEH ALK AJIs YaCTOThI U OLM(POBAHUS CUI'HANA B
npolecce cTanaapTHoil aBTomatusuposanHoil OKI' 6b11a chopmynuposansl B 1990 r. komurerom AHA (23). B 1991 r.
pexomennammu AHA 1975 r. u 1990 r. 6bu1n BKITFOUEHBI B 00000 JOKYMEHT 110 IMarHOCTHYECKUM ITpUOopam
KT, xotopsiit 0611 moarotToBieH Association for the Advancement of Medical Instrumentation (AAMI) u ogobpen
American National Standards Institute (ANSI) (24). Otot noxymenT 6611 noaTBepkaeH ANSI B 2001 r. Ipyrue
peKoMeHIaluu 00paIlaikuch K POJCTBEHHBIM IpobiieMaM ucnonb3oBanusd DKI' 1 KOMIETEHTHOCTY Bpaua B
nnrepnperamusa DK (16,18,25-27).

Cwurnan QKT n ero obpaboTka

ABTOMaTH3MpOBaHHbIH aHanu3 1 poBoit IKI' B 12 0TBeNCHUSIX BKIIIOYACT aHAJIN3 CUTHAIA M THarHOCTHYECKYIO
knaccudukanmiod (28). O6padorka DKI' mponcxomuT 3a HECKOIBKO 1IaroB, Kax/Iblii U3 KOTOPBIX TpeOyeT

COOJII0/IEHUST METOI0JIOTMYECKUX CTAaHAAPTOB. DTH IIary BKI0YaioT (1) BBOJ cUrHaia, BKiIoYas Guibtpanuio; (2)
npeoOpa3oBaHKe JAHHBIX, MM ITOATOTOBKA TAHHBIX IS JAJIbHEHIIe 00paOOTKH, BKI0YAs TOVCK KOMILUICKCOB,
KJIaccu(pUKaLUIO KOMIUIEKCOB Ha "IOMUHMpYIOLKE" U "HeAOMUHHUpYIOIUe" (3KTOMUYECKUE) TUIIbI, U

(hopMHpOBaHHE CPEAHETrO MK CPEIMHHOIO KOMILIEKCa JJIsl KaKJ0ro oTBeieHus; (3) ono3Hanue Gopmbl 3y01ia, KOTOpoe
SIBJIICTCS TIPOLIECCOM MICHTU(HUKAIINK Havala ¥ OKOHYAHMS AUarHOCTHYECKHX 3yOI0B; (4) XapakTepHoe
9KCTparupoBaHue (CKaTHe), KOTOPOe SBIIETCS M3MEPEHHEM aMIUTHTY/ M MHTEPBAJIOB; U (5) AMarHoCTHYeCKast
Ki1accudukanys. JlnarHocTieckas KiacCu(pHUKaIys MOXKET OBITh IBPUCTHYECKON (TO €CTh, ACTEPMHUHHUPOBAHHOM, HIIH
OCHOBaHHOM Ha MPaBUIIaX, B3STHIX U3 ONbITA) WU CTaTUCTUYECKOH (29).

IKI curnana

Cranpaptrast OKI' B 12 oTBeieHHAX 3aNMCHIBACT MOTCHIMAI PA3IMYHBIA B ONPECICHHBIX YYaCTKaX Ha IIOBEPXHOCTH
TeJa, KOTOPBIH M3MEHSETCS BO BPEMsI CEPACYHOr0 IIMKIIA; 3TO OTPaXKaeT PA3JINyMs B TPAHCMEMOPaHHOM

HAaIPsDKEHUS B MUOKAPIUAIIBHBIX sYCHKaX, KOTOPBIE POMCXOAT BO BpeMsl JCTIONAPU3ALIMI U PEHOJLIPH3AIMs B IIPEaenax
kaxcoro rukia. IKI 6pu1a onpenenena Einthoven u np. (30), kak BO30y)XJ€HHE € IOCTOSHHOM BPEMEHHOM
3aBUCHMOCTBIO OJIHOAUIIONBHOIO UCTOYHHKA, KOTOPBII MOXKET OBITH IIPEICTaBICH BEKTOPOM, CEpICYHBIM BEKTOpOM. B
9TOM MOJZIENH BOJNBTAX (aMIUIUTY/a) 3yOLIOB B JTF0OOM OTBE/ICHUH OOBSCHSIICS IPOCKIHUEH CEPICYHOr0 BEKTOpa Ha
HPSIMYIO JIMHHIO OCH OTBefeHu. Burger n npyrue (31,32) pacmupunm 3To MOHSITHE, pacCMaTpUBast OCH OTBEICHUN KaK
BEKTOPBI. BEeKTOp OTBECHNS HMEET ellie M HAIPBIICHHE, KOTOPOTO HET Y OCH OTBEACHHMES, U MMECT UIMHY. BonbTax B
OTBEICHHUH HE IPOCTO MPOCKIINS CEPACYHOI0 BEKTOPA Ha OCh OTBE/ICHU, HO TAK)KE U €r0 NPOSKIMs Ha BPEMEHHOI
BEKTOp JJIMHEI (TO ecTb, "cuia') BekTopa oTBeneHuil. HanpagieHne u cria BEKTOpa OTBEACHMIT 3aBHCHT OT FEOMETPHH
Tela U OT U3MEHEHUII IIEKTPHUYECKOro MIeanca Tkanei B rynosuine (31,32). [lapsl 31ekTpogoB (MiIu KoOMOUHAIUS
9NIEKTPOJIOB U3 1- 2 3NIEKTPOOB) N3BECTHBI KAK OTBEACHMUS. Pa3MeliieHne 3JIeKTPOIOB Ha Telie OTIMYAeTCsl OT IPSIMOTO
pa3MelIeHHs Ha Cep/Le, IIOTOMY YTO CHJIa CHTHAJIA [0 CPABHEHUIO C C MPSIMBIM KOHTAKTHBIM 3JICKTPOJOM 3aMETHO
YMCHBIIICHA ¥ I3MEHEHA HEOTHOPOAHOCTBIO TKaHEH Tera. B KaXk/Iblii MOMEHT BPEMEHH JICKTPUYECKast e TEeIbHOCTD
cep/la COCTOUT M3 PasyIMyrbIX HampaBieHUH cuiibl. COOTBETCTBEHHO, TOTCHIUAN B JIFO00I TOUKE Ha

MOBEPXHOCTH TeJla NPEJICTABISCT MTHOBCHHYIO BEJIMYNHY dJICKTPUYECKOM CHITBI CepALa, KOTOpask TAKKE 3aBUCHT

Ha HEOJJHOPOAHOCTH TyJioBuIa. [y nanpHeiero ¥reHus, cM. BCecTopoHHu Teopun orBenenuid Horacek B 1989 (33).
YeM JaiibIiie 37€KTPO/IBI TOMEIIAIOTCS OT CEpALd, TeM OOJNbIle yMEHBIIACTCS CHJIa CUTHANIA BMECTE C CHJION OTBEICHHS.
Benuuuna cursaia MOXeT ObITh CBsI3aHA C IPOCTPAHCTBEHHBIMH U HENIPOCTPAHCTBEHHBIMU (akTopamu (34).
HenpoctpaHcTBeHHBIE ()aKTOPBI BKIFOYAIOT BEIMYUHY TPAHCMEMOPAHHOH pPa3HUIIBI HOTEHIMAJIOB B IIPE/IeIaX rPaHuILl
cepaua. IIpoctpaHCTBeHHBIE (haKTOPHI BKIFOYAIOT MIPOCSKIIMN PA3HUIBI TOTEHINAIOB Ha 00J1acTh Chephl CANHIIHOTO
pasmepa.

OcHoBHast yacrora Juist komruiekca QRS Ha nmoBepxHocTH Tena cocrasisier npuonusurtensHo 10 ', Gonbiuas yacTp
JIMAaTHOCTHYECKOH HH(popMarmu copepxutcst Hke 100 'ty y B3poCibIX, XOTS U HU3KOAMILUIUTYIHBIE, BBICOKOYaCTOTHBIE
kommoHeHTbl 500 ['1 v BbInIe ObUTH 00HApYXKEHBI U H3y4eHbl. QRS MitageHIeB 4acTo COEPIKUT BaXKHBIC KOMITOHEHTHI
250 I'y m Beiute (35). OcHoBHast yacToTa 3yonoB T cocraiser npubdauzutensHo 1 - 2 'y (23). OunbTpanys cursana
OKT' B auamazone 1 - 30 ['u gaer ycroitunsyro OKI', koropas BooOie cBoboHa OT apTeakToB, HO 3Ta 1ojoca
HPOITYCKaHMS HEJOIMYCTHM ISl AUATHOCTUYECKON PETUCTPALH OTOMY, YTO 3TO BE/IET K HCKAa)KECHUIO U BBICOKO - M
HHM3KOYaCTOTHBIC KOMITOHEHTOB CUTHaa. BricokouacToTHBIE KOMIIOHEHTHI curHana JKI™ onpenesstoT Hanbosee ObICTPO
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M3MEHSIOIUECS YaCTH CUTHaA, BKIodas QQ 3yO1s! ¥ KoMIoHeHThl koMmiuiekca QRS. TTockoabky H3MeEpeHne aMILIUTY b
QRS 3aBUCHT OT TOYHOr0 OOHAPYKEHUS ITUKa 3y0La R, HeaieKBaTHbIM BEICOKOYACTOTHBIN (DUIIBTP NPUBOJUT K
CHCTEMAaTUYECKOIN HEO0OLEHKE aMIIUTY/Ibl CUTHAIA U K CriIaskuBaHuto 3yo1oB Q. C npyroii cTopoHsl,

HEaJIeKBaTHbIH HU3KOUACTOTHBINA (UIBTP MOXKET IPUBECTH K HCKAXKEHUIO penossipu3anud. COOTBETCTBEHHO,
nepenamoonye GyHKIUM GUIBTPYIOLIMX JITOPUTMOB aHAJIOTOBBIX U LU(POBBIX 3JIEKTPOKapAUOrpadoB OKa3bIBAIOT
Gonb1oe Bo3aeiicteue Ha uroropyo JKI'.

Oopadotka curana KT

O6pabotka curHana KT nudpoBbIM smekTpokapAauorpadoM BKIIOYAET HAYaIbHYIO BBIOOPKY CUTHAJIA OT 3JIEKTPOJIOB HA
MOBEPXHOCTH Tena. 3areM, ¢ posast OKI™ 1oKHA YCTPaHUTh WM OJIABUTh HU3KOYACTOTHBIH IIYM B pe3yibTaTe
Jpeticha M30JIMHUN, APOXKH U JBIXaHHs M O0Jee BBICOKOYACTOTHBIN IIYM B PE3yNbTaTe MBIIICYHBIX apTe(haKkTOB, JIUHUH
9NIEKTPOIIEPEAYHN WU SIIEKTPOMAarHUTHOrO n3ny4deHus (36). B pesynsrate curnan OKI' ¢ IOBEpPXHOCTH Teia TOMKEH
ObITh OTQUIBTPOBAH U ycUIIEH leKTpokapauorpadom. Lndposbie GUILTPHI UMEIOT JTUHENHHbIE (ha30BbIe
XapaKTEePUCTHKY, YTO YMEHBIIACT UCKKCHHS KIIACCHYECKHX aHAIOrOBBIX (GriibTpoB. [locie ¢puiprpanun

OJIOKH, OTAENBHBIC IS KaXKI0r0 OTBEICHHS, BRIOUPAIOT M3 CUTHAJIA JIOMUHHPYIOIINE KOMIUICKCHI, OMPAasiCh Ha KOTOPBIC
M3MEPSIOTCS aMIUTUTY/IA U TPOIOJDKUTEIIBHOCTE HHTEPBaoB. OCHOBHBIC MU3MEPECHUS ISTIAI0TCS B KQXKAOM OTBEICHHUHU WITH
B MaTEMaTHYECKOH KOMOMHAIMN OTHOBPEMECHHO HECKOJIBKHX OTBesIeHMi. OrmmoKka n3MepeHus oKka3bIBaeT 00JbIIoe
BIMSHUE Ha ToYHOCTH AuarHoctuueckoro OKI 3akmouenus (37). B ccbuika Zywietz (38) npoBesieH BCECTOPOHHMM
aHanu3 TexHuueckux dakropop IKI'. B Hacrosimem coobuenun GpakTopsl, Biaustomuye Ha 00padorky curnana OKI,
OyayT 00CyXIaThes B INTaHE METOHUKH, KIMHUYECKOrO 3HAYCHHS M PEKOMCHIAIIHIA.

Ocymectnienne Bbi6opku KT curnana

TexnoJsorust

HemocpeacTBEeHHO 3aMUChIBAIONINE AIEKTPOKAPIHOrpadbl, KOTOPbIe ObLTH Mpeodnaaatonmmu 10 1970-bIX IT.,
PETHCTPUPOBAIIN CUTHAJIBI, KOTOPBIC ObLIM aHAJOTOBBIMH, TO €CTh HEMPEPBIBHBIMH, 10 Tipupoe. [Toutu Bce
3NIEKTpOKapArorpadpl COBpEMEHHOT0 TIOKOJIEHHsI TPpeoOpa3oBbIBatOT aHasorosbiii curnan IKI™ B uudposyro popmy
nepea AainbHelen oo0padboTkoil. AHanoro-uudpoBoe npeodpasoBaHUe B COBPEMEHHBIE IIU(PPOBBIE AIIEKTpOKapArorpadax
BOOOIIIE IPOUCXOAUT B MOZyJIe Kabems oTBeeHus. YacToTa HadyanbHOW BEIOOPKH BO BPEeMsi aHAJIOr0-LIA(POBOTO
npeoOpa3oBaHKe B MOIyJIe KaOelisi OTBEICHHS BBILIE, YeM 4acTOTa BBIOOPKHU, KOTOpask HCIIOIB3YETCs UL JaJbHEHIeH
o6pabotku OKI curnana. CBepxBbiOOpKa Obula IEpPBOHAYAILHO BBEAEHA, YTOOBI OOHAPYXKUTh BHELTHUI CTUMYI
neficMeKepa, NPOIOKUTENEHOCTE KoToporo < 0.5 MusuticekyHAbl. BEIOOpKa B MO/ 1€ OTBEACHUS BBIIOIHACTCS C
yacroroii ot 1000 no 2000 B cekyHy, a Gosee HoBbIe peoOpazoBarenu ¢ yactoroit 10 000 - 15 000 B cexynay uiau qaxe
BBIIIIE; JIPYTHe peo0pa3oBaTed alalTHPOBAHBI K 4aCTOTE MPONOPIIMOHAIBHO HMEIOIEMYCsI CUTHAITY.

Knnnnyeckoe 3Ha4eHHE

HauanpHast yacToTa UCHONB3YETCSl KOMIIBIOTEPOM JUIsl IPE00pa30BaHys aHATIOTOBOIO SIEKTPUUECKOTr0 CUTHaNa B Pl
JIICKPETHBIX HU(POBBIX TOUEK (BOOOIIE NPECTaBICHHAsS B BUAE BBIOOPOK B CEKYHIy, UJIM, HETOUHO, KaK 4acToTa
BbIOOpOK X I'11), yare Bcero Bo MHOro oasa 0onblile, 4eM He0OXOANMO Juls JaybHelel oopadorku curnana OKI. Oto
H3BECTHO, KaK "cBepXxBbIOOpKa". CTUMYyIIbI neficMekepa BooO1e kopoue 0.5 MUIITMCEKYH/IBL, U, I09TOMY, OHH HE MOT'YT
OBbITh HaJIEXKHO OOHAPYXKEHBI 00bIYHOM 00padoTkoit curnana 500 - 1000 ru. CooTBETCTBEHHO, IIEpBENILIas BHIroAa
CBEPXBBIOOPKU - OOHApyKEHUE Y3KUX ITyJbcaluii nelicMekepa. OOHapyxeHue neiicMekepa He HaJeXHO WM He TOYHO
BBINOJIHAETCS] BCEMU COBPEMEHHBIMU cucTeMaMu. CBEpXBBIOOPKA TaKKE MOXKET YIYULIMTh KAUECTBO CUTHANIA INPU
BBICOKOUACTOTHOM COKpalieHUd. OTBIIEKasACh OT TPYAHOCTEH, CBI3aHHBIX C 04EHb KOPOTKUM CTUMYJIOM IeficMeKepa,
OYEeHb MAJICHbKHE AMIUTUTYbl CUTHAJIOB COBPEMEHHOI'0 OUITOJISIPHOTO NEHCMEKepa 4acTo SIBJISIIOTCS CIIUIIKOM
MaJICHbKUMH, 4TOOBI pacrno3HaBatbest Ha cranaaptHoi JKI'; mpobiema, koropast TpeOyeT perieHus: 6e3 HCKYCCTBEHHOT O
YBEJIMYEHUS CUTHAJIA NIeficMeKepa IoKa paccMaTpUBaeTCs.

Pexomenmanun

CBepxBbIOOpKa C HAUOOJBILEH YACTOTOH PEKOMEHAYETCSI A1 0OecIIeUeHUs] PEKOMEHyeMOH I10I10ChI IIPOITyCKaHUS B
HepeBEACHHOM B LIGpoBYIo (HopMy CUrHaie. FI3roToBUTENN JOKHBI HPOJO/DKATh YCOBEPIIEHCTBOBAT aJllOPUTMBbI JUIS
UASHTUUKALMY U KOIUYECTBEHHOTO NPE/ICTABIECHUS CTUMYJIOB IIeficMeKepa U JUIs UX COXPAHEHHUS U IIOUCKA B apXUBE
OKI'. AMIIUTYAa HU3KO-aMIUIUTYAHOTO CUTHaJIa NeficMeKepa He JOJIKHA ObITh HCKYCCTBEHHO YBEJIMUEHA JUIs
OIIO3HAHMS, IOTOMY YTO 3TO HCKaXKaeT GopMy 3apeructpupoBaHHoi OKI'. BMecTo 3TOro n3roToBTeio peKOMEHAYETCS
BKJIIOUHUTH B OTAENBHYIO Pa3paboTKy OOHapyXeHue CTUMya neiicMeKkepa B OTHOM PsIy CO CTaHAAPTHBIM
OTCIISKUBAHUEM, YTO IIOMOIIIO OBl MAEHTU(ULUPOBATH [IPEACEPAHBIE, XKETYJOUKOBbIE U OMBEHTPUKYIISPHBIE
MHIYLIPOBaHHbIE CUTHAJIbI. BEIOpaHHBIN psili MOXKET OBITh IIOJIOCON pUTMa U3 3 CTAaHJAPTHBIX OTBEJECHUM B 4 KOJIOHKAX,
WIN B OTCYTCTBUH I1OJIOCHI PUTMA, OAUH U3 CTAaHJAPTHBIX PAIOB MOT Obl OBbITH BBIOpaH C 3TOH LIENBIO.

HuskouacroTHas GpuiabTpanus

TexnoJsorust

YacroTa cepJeuHbIX COKpallleHU B yaapax (LMK/Iax) B MUHYTY (4cc) pa3zeneHHast Ha 60 (4uciio CeKyH/1 B MUHYTE)
(dhopmupyeT 6oJiee HU3KOYaCTOTHYIO cocTasisontyto B ['eprax (I'u, uukisl B cekyHay). Ha npakTtuke 3o Bpsia jau Oyzaer
Hmwxke 4eM 0.5 ', uto cooTBeTcTBYET cepaeuHoi yactote 30 ucc; cepaeunas yacrora Hmwke 40 UCC (0.67 ') penku B



npakTuke (23). OpHako, Ipu TPAAUIMOHHON aHAJIOr0BOM GUIbTpaLuy, HU3KOYacTOTHBIA GuibTp 0.5 'y mpuBoAUT K
3HaunTenbHoMy uckaxkeHuro DKI', ocobenHo otHocuTenbHO ypoBHs cermenTta ST (39, 40). D70 nckaxeHue sBiseTcs
pe3ynbpTaToM HenmuHelHbIx obnacteit DK curnana, rie 4acToTa 1 aMIUIMTYA 3yOlia U3MEHSIOTCS PE3KO0, KaK, HallpuMep,
rne konen komiuiekca QRS nepexoaut B cermenT ST. Ludposast GpunbTpanust yBeaMuMBaeT HU3KOYACTOTHBIE CUTHATIBI
6e3 (azoBoro uckaxkenus (23). 1o MOXKeT ObITh JOCTUTHYTO JIBYHANPaBICHHBIM (DUIIBTPOM HOCPEICTBOM BTOPOIO
(GUIBTPALIMOHHOr O IIPOX0/A B IPOUBOINOIOKHOM BpeMeHH (41), To ecTh, oT koHIa 3youa T k Hauairy 3y6ua P. Otot
IIOAXOA MOKHO IPUMEHUTH K curHasam OKI', KoTopble cOXpaHEHb! B IaMsTH KOMIBIOTEPA, HO OH HEBO3MOXKEH B PEXKUME
pearbHOro BpeMeHU 03 BpEMEHHOM 3a/Iep)KKU. ABTEPHATUBHO, U3MEHEHUE HYJIEBOH (a3bl MOXKET ObITh JOCTUTHYTO
MOCPEJICTBOM MOBTOPHOT0 GuibTpa (42), KOTOPBIH MO3BOJISIET COKPATUTH Apei( H30IMHUM 0€3 HU3KOYaCTOTHOTO
HCKaXEHUS.

Knunnyeckoe 3Ha4eHHE

HuskouacTOTHBIH LIyM, TaKOH Kak JbIXaTeNbHbIH, 3aCTaBIIsET pacCMaTPUBATh Jpeiid) M3NITHUM BBILIE U HIKE.
HuzkouactorHslii ¢puinbsTp 0.5 I'11, KOTOPBII KOria-TO MUPOKO UCIIOIB30BANICS B MOHUTOpax putMa OKI', ymeHbiiaer
npeiid n3onuHuu n3-3a 6osiee HU3KOM 4acTOThI AbIXaTENbHBIX IBI)KEHUH, HO B PE3Y/IbTaTe MOXKET IIPOU3ONTH UCKAXKEHNE
penosnsipuszanny, Kotopoe cosznaer apredakt orkioneHus cermeHra ST (39). Pekomengaunn AHA 1975 r. Birouarot
HU3Ko4acToTHBIN uiieTp 0.05 'y a1 uarHocTuyeckoi snekrpokapaunorpaduu (5). Ita pekoMeHnanus

COXPAaHAET HETPOHYTOCTh PEMOJISIPU3ALIUY, HO 3TO HE yCTpaHseT npobnemy npeiida usonunuu. Ilonasnenue npeiida
M30JMHUY HEOOXOAMMO JUI KOT€PEHTHOrO BhIPAaBHUBAHMS IIOCIIEA0BATENIbHBIX KOMIUIEKCOB, KOTOPbIE MHOTUE
coBpemenHble cucteMbl DKI ucnons3ytoT B hopMupoBaHuu xapakrepHoro komiuiekca PQRST unorna HazeiBaeMoro
11abJI0HOM; MHAYe, Npei( N30IMHUE MOXKET MCKa3UTh aMILTUTY/IbI [adioHa. bonee HOBBIE IM(POBBIE (PHITETPBI MOTYT
UCIIPAaBUTH Apeii] N30IMHUM COXPaHssl HETPOHYTOCTh ypoBHA cerMeHTa ST, u 3T iU poBble METOBI TPEOYIOT
HepecMoTpa MPEALIECTBYIOLINX CTaHAAPTOB JUIS aHAJIOIOBBIX (DMIBTPOB.

Pexomennanus

AHA noxyment 1990 r. juis ymenblieHust apredakroB cermeHTa ST pekoMeH10Bal HU3KO4acTOTHYIO rpanuiy 0.05 I'iy
TSt 00BIYHBIX GUITBTPoB. Ho 3T0 TpeboBaHue MoxeT ObITh 10 0.67 T'11 Wik HIDKE 15 TMHEWHBIX TU(PPOBIX (QUIBTPOB C
HYJIeBBIM HcKaxkeHneM (aser (23). Pexomennaumn ANSI/AAMI 1991 r., moarepxaeHssie B 2001 T., MOATBEPANIH 3TH
CMSITYEHHBIE [IPEENbl A1l HU3K04acTOTHOrO (ribTpa ctanaaptHeix OKI ¢ 12 oTBeaeHusIMu, NpeyCMOTPEH IIOBTOPHBIH
BXOJI CUTHAJIA TIPY MPEBBIIICHNH MAKCUMAJIBHO JJOMYCTUMBIX OIIHOOK (24). DTH CTaHAAPTHI MO-TIPEKHEMY
PEKOMEHIYIOTCSL.

BricokouacToTHas GuiabTpanus

TexHoJsorus

Iudposast yactoTa BEIOOPKH (BEIOOPKH B CEKYH/Y) OIPEAENSCT BEPXHHUI MTPEIe YaCTOThl CUTHANA, KOTOpast MOXKET ObITh
JIOCTOBEpHO TpeacTasieHa. CoriacHo Teopeme Nyquist, U(poBbIe BHIOOPKU JOKEH BHIIIONHATBCS C IBOHHOI 4acTOTOI
10 OTHOIICHHIO K XKENAeMOI BEICOKOYaCTOTHOM rpaHuLie. [IocKoIbKy 3Ta TeopeMa IeHCTBUTENEHA TOJIBKO IS
OeckOoHEeuHbIH BbIO0OpOoYHOro MHTEpBana, B 1990 r. AHA coobuiuny o pekoMeHyeMoii BBIOOpKe 4acTOTOH B 2 wiu 3 pasa
Gosblle TEOpEeTHUYECKOro MuHUMyMa (23). Psin uccnenoBanuil yka3slBaroT, yTo AaHHble U3 500 BBIOOPOK B CEKYHIY
HEOOXOUMBI, 4YTOOBI UCIIONB30BaTh BBICOKOYACTOTHYIO rpaHuLy 1udposoro ¢puasrpa 150 ', koTopast ymeHbIIaeT
OLIMOKY U3MEPEHHUS aMILTUTY bl 10 NpUOau3uTensHo 1% y B3pocisix (43,44). BOmnbiias nonoca NponycKaHus MOXKET
oTpeOoBaThCS JJIsl TOYHOTO OIIpEIeNIeHNs aMILTUTY ] y mitaaeHues (35,45,46). EBponetickas rpynmna CSE
peKoMeH10Baa, 4To (hOpMBI 3y0La JOJDKHBI OBITH OIO3HAHBI, €CIIU UX aMILTUTYA, 110 KpaiHeil Mepe, 20 MxB u
IIPOJOKUTENBHOCTD, 110 KpaliHel Mepe, 6 MuLIUCeKyH (23). D10 nmoapa3zymeBaeT BbICOKOUACTOTHBIH GUILTD B
quanazose 150 I'u. B 2001 r. Dutch report mokasai, 4to i TOro, yTo Obl U30eKaTh OMUOKY pu aMILIuTyae < 25 MKB B
> 95 % ciyuaeB, nosoca npomnyckanust 10 250 ' neoOxoauma i gereid v qo 150 ' - st mogpoctkos (35).

Knnnnyeckoe 3Ha4eHHE

ITpu Gosee BBICOKOM yacToTe nocie GuiabTpauu 6osee TOUHbIM OyeT U3MepeHHe ObICTPOIl BOXOAAIEH YacTH, TUKOBOM
aMILUIUTYABI U 3yOL[0B MaJeHbKOIl AnuTebHOCTH (44). HeanekBaTHBIN BEICOKOUACTOTHBIH (GUIBTP YMEHBIIAET AMIUIUTYLY
QRS 1 BeposATHOCTb OOHAPYXKEHUS MaJICHbKUX OTKJIOHEHUH. ITocKonbKy y IMGpOBBIX 31EKTpOKapIuorpadoB ecTh
BPEMEHHOE pa3pelleHle B MIWITMCEKYHaX U aMIUTUTY bl B MUKPOBT, peKOMEeHaluy Il BBICOKOYACTOTHOM I'PaHULIbI
JIEKTPOKapAHOrpadoB N3MEHUIUCH 3a 3TU robl. BeicokouactoTHbli Guiarp 100 'y cuurancs anekBatHeiM AHA B 1975,
9TOOBI ITOJIEPIKATh IMArHOCTHYECKYI0 TOYHOCTh BO BPEMsI BU3YaJIbHOI'O OCMOTpA MPSAMOI 3aIHCH IEKTPOKapauorpados
(5). Maxe B 3TOM Cityyae, AOJIT0 MPU3HABAJIOCH, YTO KOMIIOHEHTHI 00J1ee BBICOKOM YacToThl Komiiekca QRS
Pacno3HaloTCs NPaBUWILHO (47,48) M 4TO 3TH KOMIIOHEHTH! MOT'YT UMETh KIIMHUUYECKOE 3HAUECHHUE Y IALEHTOB C
pa3nuuHbBIMU popMaMu cepieuHoro 3aboneBanus (49-51). s ToyHOro u3MepeHus: OObIYHOM NPOAOIKUTENBHOCTH U
aMILUIUTYABI y B3pOCIbIX, IOJPOCTKOB U JieTell TpeOyeTcst orpaHHYeHHE BEpXHEN 4acTOThl, IO KpaiiHel mepe, 150 I'n;
orpaHnueHue BepxHeit yactorsl 250 'y sBisieTcst 601€€ COOTBETCTBYIOLIMM Ul MiIaJieHIleB. O4eBUAHOE [TOCIEACTBHE
9TUX PEKOMEHALMH TO, YTO YCTPaHEHUE LIIyMa IIPU yCTaHOBJIEHUH BBICOKOYACTOTHOMN rpaHuIbl ctanaapTHoil OKI min
Mouuropunra OKI" 40 I'y aMIINT 3aKOHHOM CHUJIBI JIH0ObIE U3MEPEHUS aMILIUTY/IbI, UCIIOIb3YEMbIE JUIs

JIMarHOCTHYECKO# kiaccupukayu (52).

Pexomenmannn
Cranmapt ANSI/AAMI 1991, nonreepsxaeHHsli B 2001 T., peKOMEHAYET BBICOKOYACTOTHYIO IPaHHILy, IO KpaiHei Mepe
150 I'u uist crangaptHoi OKI B 12 otBenenumsix (24). JJokymeHT ANSI/AAMI Taxke yTo4HsIeT MAKCHMYM JOITyCTHMBIX



OIIMOOK TSI OTIEIBHBIX OMPEISTUTENCH MTOITHOrO BXOIHOIO CUTHAA, KOTOPBIN BBIXOAUT 32 TPEICIbl HACTOSIIETO
JTOKJTaJia, HO BOKHBI KaK PYKOBOSIINE MPUHIIUIIBI U1 U3rOTOBUTENCH (24). DTH HOBasi rpaHHUIla MO-MPEKHEMY
PEKOMEHTyeTCsI AJIsl TOAPOCTKOB U ISl B3POCIIBIX, C PACIIMPEHAEM BBICOKOYACTOTHOM TpaHuiibl 10 250 'y
nereit (35). Dnekrpokapauorpadsl J10HKHBI aBTOMAaTHYECKU OBITh TOTOBBI K UCIIOIB30BAHUIO C OO TUMAIBHOM
BBICOKOUYACTOTHOM rpanuieii 40 I'i, 1 HajexKalas BbICOKOYACTOTHAS TPAHHUIIA JOJDKHO aBTOMATHYECKH
BOCCTaHaBIIMBAThCS TIEPE/] IOCIeNyoIeii 00bIYHOI cTanmapTHOW peructpanueit DKI .

(I)opanOBal-me PENPE3CHTATUBHOI0 KOMIIJIEKCA B O/THOM OTBEICHUH

TexHoJsorus

AmmuTyasl, GopMbl ¥ IPOATOIKUTENLHOCTh QRS MEHAIOTCS OT COKpaleHNs K COKPAILCHUIO, B TOM YUCIIE U
B3aBHCHMOCTH OT AbIxaHus. CooTBeTCTBeHHO, cTanaapTel ANSI/AAMI pekoMeHIyI0T HaHOOJIBIIIE OTKIOHCHUS
aMIUIUTYABI B K&KJ0M OTBeAeHUH (24). MI3MepeHus oundpoBaHHbIX 3anuceil 6oee BOCIPOU3BOUMBL UEM aHATOTOBBIX
(53). Liudpossle 31ekTpokapauorpadsl MOryT yMEHBIINTE WK YCTPAHUTh HEXENNATENbHbIN KoeOaHNs KOMILIEKCa,
¢dbopmupys "mabnaoHsl" IS KaXI0r0 OTBEAEHUS, KOTOPBIE CIYKAT PENPE3CHTaTUBHBIMU KoMIulekcamu. Willems u ap.
(54) noxa3zau, 4TO MPOrpaMMBbl JJIs aHAJIU3a YCPEIHEHHOTIO KOMIUIEKCA IIOKa3aJld 3HAUUTENbHO MEHbIIIE OTKJIOHEHUH,
YeM IPOrpaMMbl, KOTOPBIE Ka)/Iblii KOMIUIEKC; O MOJOOHBIX pe3ysbTaTax coo0marnT Zywietz u komieru (55).
YcpeaHeHHblH KOMITIEKC OTBEIEHUS WU CPEAHE-KOMIUIEKCHBIE 11a0I0HBI MOTYT OBITh IIOJIYYEHBI U3 OTAEIBHBIX TOUHO
CIJIaXKEHHBIX KOMILIEKCOB. OJJUH aaropuT™M KOMOMHUPYET METO/bI Ul UCIIOIb30BAHUS CPEAHUX BETMUMH HECKOIBKUX
YCPEAHEHHBIX LIUKIIOB. [IpuMeHsI0TCs pa3iuuHble METOABI U1l TOYHOI'O CIUIa’KUBAHUS HOpMalIbHbIX KoMIulekcoB PQRST,
HO BOOOIIIE HCII0Ib3YIOT COOTBETCTBYIOLIMIA IA0I0H U KPOCC-KOPPEISALMOHHBIE allTOPUTMBI, KOTOPbIE YOUPaIOT
HEOMHHHUpYIOIIKE yyacTKy 3y0oua. CriaxuBaHue BaXHO AJs1 YCIEIIHOI0 poliecca U3MEPEHUs, KOTOPBIH CIeayeT rnocie
¢dbopmupoBanust mabnona. [lym, uamepennsiii kak CKO (cpeanee kBagpaTHYHOE OTKJIIOHEHUE) OCTATOUYHON OLIMOKHU B
CIJIaXKEHHBIX PENPE3EHTATUBHBIX KOMILIEKCaX, MOXKET 3aTPOHYTh U3MEPEHUS IIPOIOKUTENILHOCTY 3YOLI0B U U3MEHUTD
YYBCTBUTEJIBFHOCTD M CIICHU(PUIHOCTh KpuTepueB nHpapkra (56). OcraTouHas onmbka yMeHbIIaeTcs: 00beIMHCHUEM
60JIBILIEr0 KOJIUYECTBA KOMILIEKCOB B PENPE3CHTATUBHBIN KoMILIEKe. Zywietz (43) npoieMOHCTPUPOBaI, YTO LIYMOBBIE
YPOBHHU B IOCTPOEHHOM KOMILJIEKCE MOT'YT OBITh YMEHBILIEHBI HIDKE 5 MKB 1pH no3BosieHHBIX OTKIOHEHUAX 20 MKB 1
omubke Mensbie 10 %. OgHako, He Bes pa3HHULA MEKAY KOMIUIEKCAMH OTHOCUTCS K IIyMY, U UCCII€I0BaHUE, UCTIONb3Ys
6a3y nannbix CSE, npeioxuiio, YTo JUarHOCTUYECKasi LIEHHOCTh PENPE3CHTATUBHOIO KOMILJIEKCA MOXKET OBITh
yJIydllIeHa IPY HEKOTOPBIX 00CTOSITENILCTBAX PACCMOTPEHUEM KJIaCCU(UKALIMN OTIEIbHBIX KOMILIEKCOB (57). XoTs
npuMeHUMocTb cTannaptoB AHA noxymenToB 1990 r.juis npyrux ocodennocteit OKI™ HecomHeHHa (23), HET TakuX
CTaH/apTOB JUI TOYHOTO CTPOUTENILCTBA KOMILIEKCA.

Kaunnueckoe 3HaueHune

Hexoropas Gronornueckasi BapuadbenbHOCTh CEPIICUHBIX COKPALICHHII HECOMHEHHO PUCYTCTBYET B 3JIEKTPUUECKON
JIeSITeIbHOCTHU CepJilia, He CUMTas JbixaresnbHol BapuadenbHocTn DK, Jist cienuanbHbIX Hesei, TaKuX Kak
obHapyxenue anbrepHanun QRS u T, MokeT BOBHUKHYTh HEOOXOAUMOCTh COXPaHUTh 3MeHeHus konebennid YCC u
komrIuiekcoB. [is pyrunHo#i peructpauuu 9K, ogHako, HE0OXOMMO YMEHBIICHHE TyMa ()OPMUPOBAHUEM OJIMHOYHOTO
1 YCTOHYMBOI'O PENpPE3eHTATUBHOI'O KOMIUIEKCA M aHAJIN3a PE3y/IbTaTOB KaXKI0r0 OTBEICHHUS JUIsl HCKITIOYEHUS N3MEHEHHUS
ot 1MKIa K ukiy. Hudpossie anekrpokapanorpadbl KOHTPOIUPYIOT JbIXaTeIbHYIO BApUAOEIbHOCTh U YMEHBIICHNE
[IyMa, 4TOOBI YIYYIIUTh TOYHOCTh U3MEPEHUS B KaXKJIOM OTBECHUH, (OpMUPYsI perpe3eHTaTUBHBI KOMIUIEKC B
Ka)XJIOM OTBEJICHUHU. ABTOMAaTU3MPOBAHHbBIE H3MEPEHUsI OCYILIECTBIISIOTCS B PEIIPE3CHTITUBHBIX Ia0IOHAX, HO HE B
KaXa0M Komriuiekce. CpeHue KMILIEKCHbIE 11a0JIOHbI ¢()OPMHUPOBAHBI U3 CPETHEN aMILIUTY bl B KQXKIOW TOYKE
uu(poBOii BEIOOPKH /17151 OTOOPAHHBIX KOMIUIEKCOB. CpeTMHHBIE KOMIUIEKCHBIE 11a0JIOHBI COPMHUPOBAHBI 3 CPEIHMHHOM
aMIUINTY/Ia B KaXJ10M Touke U(ppOoBOi BEIOOPKH. B pe3ynbrare, TOUHOCTh U3MEPEHHUS CTPOro 3aBUCUT OT aKKYPaTHOCTH
(hopMHpOBaHHS PENIPE3CHTATUBHBIX 11a0JI0HOB.

Pexomenpanun

[udpossie 3eKTpoKapaAnorpadbl J0JKHbI 00ECIICYUTh CrIIaKMBAHUE COKPAIIEHHS, YTO IO3BOJISET CAENATh BEIOOPOUHOE
ycpenHeHne v (OpMHUPOBAHUE PENPE3CHTATHBHOIO KOMILIEKCA C TOYHOCTBIO, aJIeKBATHOM /ISl IMArHOCTUKH
komibioTepHbiMA IKI niporpamMmamu. JI0SKHBL ObITH CO3aHBI TOUHBIE CTAHAAPTHI JUIS IOCTPOEHHS PEIPE3CHTATUBHBIX
KOMIIJIEKCOB.

OO0mme u3mMepeHHs1 HeCKOJIbKUX OTBeIeHUI

Texuosorus

Hexkoropsie, HO He BCe, IUPPOBBIE IEKTPOKApAUOrpadbl HCIOIB3YIOT MTOCIIEN0BATENbHYIO 00pabOTKy OJHOBPEMEHHO
MOCTYNAIOIIMX PENPE3CHTATUBHBIX KOMILIEKCOB JUIs MOTydeHust "o0uux" n3MepeHHbIX HHTEPBaIoB. Bpemennas
CYIEPIO3HIIMS KOMILUIEKCOB II03BOJISIET HACHTH()UIMPOBATH HAYAJI0 U OKOHYAHHUE 3y0lia JjIs K3MEPEHHs HHTEPBAJIOB
0oJiee TOYHO YeM, YeM IIPH aHAIHU3€ OJHOr0 OTBEACHHUSL. ITO MOXKET ObITh CIEJIaHO IyTEM [TOMCKA CAMOI'0 PAHHEH TOYKH M
MOCJIEIHEH TOYKU OBICTPOro M3MEHEHHMS HAIPSKEHHUSI Yepe3 BPEMEHHO CITIA)KEHHBIE OTICIbHBIC KOMILIEKCHI.
AJIbTEpHATHBHO, MPOCTPAHCTBEHHBIH BEKTOP MOKET OBITH CO3/IaH UL HECKOJIILKMX OTBEAEHMUH, KaK IpuMep, uis 3

OTBEJIeHUH (X +y +z ) , ¥ 6a30Bble TOUKU MOTYT OBbITh ONpPEEIICHBI 110 BEINYUHIE 3TOH GyHKIMU. Tak jxe rmoiae3Has

GyHKIMS MOXET OBbITh MoTy4deHa Kak |Ax|+|Ay[+|Az|, rae Ax - pa3HUIa aMIUTATYI MKy 2 TOCIEA0BATEIbHBIMU
o0pasiaMu B OTBEJICHUH X, U T.Jl, KOTOpas SIBJIIETCS MPOCTPAHCTBEHHOM CKOpocTHOI (yHkimel. Korga Tombko



HECKOJIbKO OTOOPaHHBIX PENPE3EHTATUBHBIX KOMILJIEKCOB BKJIIOUEHBI B 00I1I€E U3MEPEHNE, UHTEPBAJIbI MOI'YT OBbITH HE
OIIPE/IENEHBI, €CIM Ha4yajlo M KOHELl BpeMEHM CMeEIeHHs He oOHapyxeHbl. Hao0opoT, obiiue n3MepeHus MoryT
[IPEYBEINYUTh UHTEPBAJIbI U3-3a BKIIOUEHUS HH(OPMALIMK OT OHOIO OTBEIEHUS, KOTOpast He Obla BU3yaJlbHO
[IPOBEPEHA YEIOBEKOM. Pazinnuus B H3MEPEHUSIX TAKOKE CIEAYIOT U3 Pa3JIMuUil B METO/E CIVIaXKUBAHUS OTBEACHUS
win GopMHpoBaHue a0I0HA U OT pa3jIMyuuil B ONpeieieHe Hayajla U KOHIA 3y0lia pa3In4yHbIMH aJITOPUTMAMU
Pa3IMYHBIX U3rOTOBUTENEH. DTO BUIHO Ha IpuMepe onpeaenenus uarepsana QT, riue pa3anyHble TOIX0Ibl K
oInpeeNIeHHI0 OKOHYaHus 3y01a T MOryT H3MEHSATh BOCIIPOU3BOAUMOCTh (58,59). B 3TOM KOHTEKCTE TOIKHBI OBITh
n3BecTHbI pa3nuuus B u3MepeHny OKI pa3HbIX KOMIBIOTEPHBIX nporpamm a”anuza IKI™ (15,17).

Kaunnueckoe 3HaueHune

CnocoOHOCTb K OJJHOBPEMEHHOMY IOJIYYEHHUIO U HAKOIUIEHHIO JaHHBIX B 12 OTBEJEHUSAX COBPEMEHHOIO LIU(GPOBOroO
aJIeKTpoKapauorpada o0s3bIBaeT K IOBTOPHOMY PACCMOTPEHHIO CTAaHIapTOB U3MEPEHUS U METO/I0B OLIEHKH UHTEPBAJIOB,
KOTOpbIE ObLIN EPBOHAYAIBHO MOJIYUEHBI IIPH aHAJIOrOBOH OIHOKAaHAIBHON perucrpanuu. M3osnexrpudeckuii
KOMIIOHEHT HauaJIbHOT'O MJIM KOHEYHOI'0 KOMITIOHEHTa 3y0Ia Oy/eT 3aperucTpupoBaH B J11000M OTBEIEHHUU TOI'a, KOIria
BEKTOpPHAsI OPUEHTALIMS STOr0 OTBEICHUS IPUOIU3UTENBHO MEPIIEHANKYIISIPHA CEPACYHOMY BEKTOPY B TEUEHHE
HayaJIbHOM My KoHeuHoil yacTtu 3y6oua DKI'. [Tockonbky HE MOXKET OBbITh TOUHOI'O BPEMEHHOT'O CITIaXKHUBAHUS B
OTBEJICHUSX NIPU OJJHOKAHAILHOM PErUCTpaLiK, U3MEPEHUS IIPOJAOKUTENILHOCTH B OT/ACNIBHBIX OTBEJCHUSX B
GONIBIIMHCTBE ClIy4aeB OyAeT He B COCTOSIHUM OOHApYKHUTh Hauaio Wik KoHell 3yOua. B pe3ynbrate, u3MepeHus B
€IMHCTBEHHOM OTBEACHUU CUCTEMAaTHUYECKU HEMOOLEHUBACT MPOAODKUTENEHOCTh KOMIIOHEHTOB KoMIuiekca PQRST
(21). HarnsinHo 3TO sIBJ€HUE BUIHO IIpU M3MepeHnu aucnepcud QT, KoTopast BBICUMTBIBAETCS 110 U303IEKTPUUECKUM
komrnoHeHTaM 3youa T B HeckonbKuX oTBeAeHus X HopMaibHoi DKI™ (60,61).

Vi3MepeHne OTHOBPEMEHHO B HECKOJIBKUX OTBEICHUSX 00CCIIeUrBacT HACHTH(MKALIMIO HaYalla U KOHIIA 3y0Ia, KoTopast
UCIIONIb3YeTCs Il U3MEPEHUH MIPOIOIKUTENLHOCTH. M3MepeHus 3y0110B, IPOBE/ICHHBIE B CIIIaXXEHHOM OTBEAECHUU OyIyT
CHCTEMATUYECKH OOJIbIIIE, YEM COOTBETCTBYIOIIE U3MEPEHHS, CIETAHHbIE B €JMHCTBEHHOM OTBEJCHUU WM YCPEAHEHHBIE
HU3MEPEHNs B HECKOIBKUX oTBeeHusX. [IponomxurensHocTs 3youa P, nnrepsana PR, QRS u unrepsana QT B
MONYJISLMOHHBIX UCCIIEN0BAHUIX OOIbIIIE, KOTIA OHU U3MEPSIOTCS BO BPEMEHHO CITIaXKEHHBIX HECKOJIBKUX OTBEIECHUSIX
WIN B IPOCTPAHCTBEHHOM BEKTOPHOM IIA0JIOHE OTBEAEHUS, YEM U3MEPEHHUS B OTAEIbHBIX OTBeAeHUX. Kpome Toro,
ofl1ee U3MepEHHE MOXKET 3aTPOHYTh IPOAOIKUTENBHOCT Q-3y0O1a, koTopslii onpenenser OKI' nuarnos undapxra
Muokapza. CoOTBETCTBEHHO, IIOTPEOOBAIOCh NEPEONpeIeIeHUE KPUTEPUEB AJIs IEPBOH CTENEHU
aTPUOBEHTPUKYJISPHOrO OJI0Ka, MPOJAOIDKUTENBHOCTH 3y01a P, npogomkuTensHocTr 3yona Q npu undapkre
(oTHOCHTeNnbHO Hayana komiuiekca QRS), nponomkurensaoctu QRS 1 naTepBanoB QT, U3MEpEHHBIX OTHOBPEMEHHON
JIeKTpoAHON MeTonuKkoi. Heckomnbko necnenoBanuii HopManbHbIX rpanun DKI-u3mepenuii 12 oqHoBpeMeHHO
3apeructpupoBaHHbIX otBeneHui DK yxxe uznansl (62—66). O6mee nusmepenue uarepsaia QT skenarenbHo A
PYTHHHOM 371eKTpoKapanorpaduu, Ho odiee uzmepenue QT ocTaercs npoOneMaTuuHbIM, Jaske KOrza MPOU3BOAUTCS 110
BPEMEHHO BBIPAaBHEHHBIM KOMILIEKCAM. DTO BBI3BAHO OTYACTH PA3JIMUUSAMU B JOCTYIIHBIX B HACTOSILEE BPEMS allrOPUTMAX
onpenenenust konua 3yona T (59). [Toka Bocripon3Bonumasi METOAOJIOTUS OyIeT yCTaHOBJIEHA B 3TOW 00JacTw,
CpaBHUTEJbHBIN aHAIU3 IEKTPOKapAUOrpadoB IOMKEH YUUTHIBATH BO3SMOXKHOE AECHCTBUE Pa3IMYHBIX QJITOPUTMOB Ha
pe3ebTaThl U3MEPEHUN B CUHXPOHU3UPOBAHHOM OTBeAeHUHU. CrienuanbHble cuTyanuy, Takue kak QT MOHUTOpHHT B
MEIMKAMEHTO3HBIX UCCIEA0BAHUIX, MOXKET [1OTPeOOBaTh ANbTEPHATUBHBIX METOA0B U3MepeHust QT B ogHOM Minn
HECKOJIbKHMX OTBEACHUSX.

Pexomenmannn

OO6111e U3MEPEHNUsI UHTEPBAJIOB JODKHBI OBITh ClIENIaHbl B PEabHOM BPEMEHH B HECKOIBKUX OTBECHUSX, OTMEYast
HayaJlo ¥ KoHell 3youa. [Ipu pyTMHHOM HCCcIea0BaHUH O0LEe U3MEPEHHS IPOAODKUTENBHOCTH 3yoLa P, untepsana PR,
nponomxurenbHocTd QRS n nponomxurensrocty QT nomkHbI ObITh 3aduKkcupoBanbl B 3akaroueHur JKI'. Heobxonumo
CpaBHTb O0IIKE U3MEPEHUS, CIIETaHHbIE PA3JIMUHBIMU METOIaMHU CO CCHUIKOM Ha cTanaapra. Paznuuns oOmux
AJITOPUTMOB U3MEPEHHS U METOJJ0B U3MEPEHHUS TOTKHBI ObITh MUHUMHU3UPOBaHbI, YTOOB! YJIYUIINTh CTaHIAPTU3ALMIO, HO
9TU Pa3INuUs JOJKHBI COCTABISATHCS B CPAaBHUTEIBHBIX MCCIEN0BAHUAX HA OJHOM IIALIUEHTE U MEXKAY HallUCHTAMU.
BHuMaHue JOMmKHO ObITH 0OPALEHO HA ONPENEICHUE HOPMAJIbHBIX IMAlla30HOB KapAUOrpaMMbl Y JeTel U IOAPOCTKOB,
TaK K€ KaK 1 y B3pOCJbIX, CO CTpaTU(UKALMEH AJIsl ONpPEeAeIEHHBIX BO3PACTHBIX IPYIII, I0J1a U packl. sl "3MEHEHHBIX
METOJOB JIOJKHBI OBITh CO3/1aHbI AJITOPUTM-ClIENU(HYECKUE HOPMaAJIbHBIE AUAMa30Hbl AJ1sl UHTEPBaIoB. B oTHOLIEHNH
ntHepBasia QT koHel BonHb! T, onpenencHHbIN 1100aabHO (BE3/1€) JOIKEH COBNaaTh C YETKUM 3aTyXxaHueM T-3yOua,
110 kpaiiHeil Mmepe B 1 u3 oTBAEHUH. AnbTepHAaTHBHBIE MeTOABI H3MepeHHs QT B 0JHOM MJIM HECKOIBKHX OTBEACHUSAX,
MOXET ObITh YIOTPEOJIEHBI B CIIELIUANBHBIX LIENIAX, TAKOH KaK OLIEHKa IpenapaTa, HO IIOBOA AJIs BBEACHUS 3TUX METOJO0B
B CPaBHUTENbHBIE UCIIBITAHUS PA3IMUHBIX METOI0OB U3MepeHus naTepsaia QT.

CikaTne TaHHBIX JJI51 TepeAaydu, XxpaneHus u noucka IKI'

Texnonorus

IlepeBenennsie B uudposyto dpopmy (500 orcuetos B cexynay) 10 cexynn 3anucu onHoro orBeaeHus OKI tpedyror
oxoio 10 Kb mamsatu. CoorBerctBenHo, 10 cexynn Hecxaroit OKI™ B 12 oTBeIeHUAX IEPEBEIEHHBIX B LUPPOBYIO HOpMY
B PEKOMEHAYEMBIX CTaHAapTax 3aHsu Obl npubauzutensHo 80 - 100 Kb nmamsitu, B gononHeHne K NaMsaTH, He0OXOAUMOM
JuIsl I1a0JI0OHOB KOMILJIEKCOB U JeMorpadHyecKux JaHHbIX. Psin MeronoB cxxatus aaHHbIX OKI™ npuMeHsiocs At
YMEHBLIEHUS IPOAODKUTENBHOCTH 00pabOTKH M MUHUMU3ALMY MTaMSTH, TpeOyeMOM AJ1sl OCTOSIHHOTO XpaHEHH s JaHHBIX
(67,68). Merons! BKiItouatoT ObICTpbIil Fourier, AMCKPETHBIN KOCUHYC U MENKOBOJIHOBBIE IPE00pa30BaHus, TaK e KaK U
METOJbI THOpUIHOro CxaThs (69—73). OTU METOBI MOT'YT OOecIIeuuTh cxkaThe ¢ oTHoteHueM 8:1 - 10:1 co cpenneit



KBaJpatudHoi ommnbOkoi or < 0.5 % o> 2 % (69,70,74). OTHOLIEHHE CXKaTHs, BOOOILIE, 00paTHO MPOMOPIIMOHAIBLHO
CpeaHrE KBaIPATUYHON OINOKE, TaK, 4YTOObI HEJABHUI aJITOPUTM ObLI B COCTOSTHMM 00ecreyuTh crenens cxatus 20:1, Ho
co cpeaHelt kBaapatnuHoii omnoko 4% (70). ITockoibKy CxkaTHe 3aTparuBaeT BHICOKOYACTOTHBIE KOMITOHEHTHI

OKT B Gonblieii CTeneHr 4YeM HU3KOYaCTOTHBIE, 110 KpalHeil Mepe, 1 alropuTM UCIIoNb30Ball OUMOAATIBLHYIO
YHUYTOXKEHHE KaXKJOro JIECSTOTO OTCYETa M3 CUTHANA, B KOTOpoM KomIuiekchl QRS coxpanens! B 500 orcuerax B
CEKYHY, B TO BpeMsl KaK OCTaJIbHAsl YaCTh 3alMCH CXKMMaJach, YTOOBI TOHU3UTH 4acTOTy BeIOOpKH (75). CrkaTue JaHHBIX
MOYKHO IPOU3BOIUTH J10 WIIK TTOCiie 00pabOTKU CHrHajla, HO B KaX/IOM Cllydae CKaTHe IPOMCXOAUT Iepe nepeaaydeit
CUTHaJIa B IICHTPAJIbHBIE CUCTEMBI XpPAaHEHUS U 3aTPAruBaeT BCE BOCCTAHOBJICHHBIE 3anucu. COOTBETCTBEHHO, COOOIICHNE
AHA 1990 pexomeHzyeT, 4TO TOUHOCTh BOCCTAHOBJICHHBIX CXKATbIX IaHHBIX JIOJDKHA OBbITH B nipesenax 10 MxB

JUTSL COOTBETCTBYIOIIMX OTCHETOB (23). YBeNn4eHne KOMIBIOTEPHBIX CETeH, CKOPOCTH Tepeadr JaHHBIX U eMKOCTH
3aIIOMUHAIOIINX YCTPOUCTB 0€3 NOTeph, CBA3aHHBIX C CKATHEM, MOTYT 3aMEHHTh METOJIbI CKATHSI JUIsl HEKOTOPBIX
3MPUIOKEHUH.

Kaunnueckoe 3HaueHune

Cxkatue naHHbIX OKI' MOXXET ycKOpUTh Nepeiauy U ITOUCK 3aIicel, KOTOpble COXpaHEHb! B LICHTPaIbHBIX 0a3aX JaHHBIX
1 MUHUMH3HUPOBATH NaMsITh, TPEOYyEMYIO UL XpaHEHUsI. AJITOPUTMbI, OCHOBAHHBIE HA MHOXKECTBE MaTEMAaTHYECKUX
IpeoOpa30BaHuii, MOT'YT CKaTh JJAHHBIE B 8 pa3 C TOUHOCTHIO COXPAHEHUS CUTHAJIA B IIpesiesaX NPpUOIM3UTENbHO 2%
nonHoi omubku. OnHaKo, omMOKa, BO3MOXKHO, He 0HOpoHa noBcoy B ke OKI'. CxaTue JaHHBIX 3aTparuBaer
BBICOKOUACTOTHBIE (KOPOTKas! IIPOJOKUTENLHOCTD) CUTHANIBI OOJIbIIE, YeM OoJiee CIIaXKEeHHbI HU3KOYaCTOTHBINA CUTHAIL.
IToaTomy, cxxaTue UMeeT OO0MbIlE BO3MOXKHOCTH, YTOOBI H3MEHUTD pa3Mephl B Iipesienax koMmiuiekca QRS, Takue kak cien
neicmMekepa, poJOKUTENBHOCTS 3y0ia Q U aMIuIMTyAa 3youa R, yeM U3MEHUTb ApYrue CUrHaJIbl, TAKUE KaK CETMEHT
ST u 3y6en; T. B HekoTopsIx cityyasix, HecxkaTas DKI, 3apeructpupoBaHHas y KpOBaTH MOXKET OTJIMYATHCS OT TOH ke
OKT', no3xe BOCCTAHOBJICHHON U3 XPAHUBILETOCS CKATOro (aiia, 3TO MOXKET TaKKe KacaThCsl MOCIEAYIOIINE CPABHEHUS
OpUI'MHAJIBHBIX U BoccTaHoBIeHHBIX OKI', koraa 3youst OKI' nosropHo ananusupyrorcs (76). Kpome Toro, paznuuus B
METOJOIOT Ul CKATUSL MOTYT 3aTPOHYTh CPAaBHEHUE BOCCTAHOBJICHHBIX 3aIIMCEH OT PAa3INYHbIX U3TOTOBUTENCH, TOUHO
TaKKe C Pa3IMYHBIMU GUIBTPAMU U Pa3IUYHbIM UCIOJIB30BAHHEM I10CIIEA0BATENBHBIX BPEMEHHBIX 111a0J0HOB, BIUAIOIIUX
Ha n3Mepenue cursana OKI'. Oty pazaudus OyayT MUHMMAaJIbHBI, KOIJIa CKAThIE 3aIIMCH COOTBETCTBYIOT YCTAHOBIEHHBIM
nnu 6oJiee HOBBIM CTaHIapTaM COOTBETCTBHSI OpUTHMHANY curHaina (23,73). M atu pa3udus MOryT ObITh YCTpaHEHbI Oolee
HOBBIMH METOJIAMH C)KaTHsl 0€3 IOTepb.

Pexomennanus
ANTOpUTMBI CXKATUsl JOJDKHBI OBITh TAKMMH, YTO ObI BOCCTAHOBJIEHHBIE JAHHBIE COOTBETCTBOBAJIM CTaHAAPTaM POJCTBA,
ycTaHOBJIEHHBIM B 1990 . AHA B OTHOIIEHUU OPUTMHAIBHOTO CUTHANIA.

CtaHgapTHble oTBEeAEHMUS
ﬂoxaﬂnsamm CTaHI{apTHLIX 3J'leKTp0)103 HA KOHCYHOCTHAX U l'[peKalel/IaJ'lebIX 3J'leKTp0Il0B

TexHosorus

CranpaptHas OKI' B 12 orBenenusix (5,24) cocrout u3 3 orBeneHuii ot koHeuHoctel (orBenenus I, IT u I11), 3
YCHJICHHBIX OTBEACHUI OT KOHEYHOCTEH, B KOTOophIX Monudukaiwms Goldberger nenrpansHoi TepmuHan Wilson
CIIY>KUT KaK UHAN(D(HEPEHTHBIH 3JIEKTPOJI, KOTOPBIH COSTMHEH C aKTUBHBIM 3J1eKTpoaoM (oTtBeaeHust aVR, aVL u aVF), u
6 npexapauaIbHbIX JIEKTPOIOB, B KOTOPLIX LIEHTpaibHas TepMUHaIb Wilson cinyxut uHAnGGEPEHTHBIM 31EKTPOIOM,
KOTOpBIil COeIMHEH ¢ aKTUBHBIMU 3teKTpoaamu (Vi- Ve). Bee anekTons! dakTuyecku “OunossipHsle,” U TEPMHUH
"YHUIIOJISIPHBIN" B ONMCaHUHU YCWICHHBIX OTBEIEHUI OT KOHEUHOCTEH U NpeKapAHabHbIX OTBEAECHUH HEAOCTATOUHO
To4eH. MOXKHO COCIIaThCs Ha BCECTOPOHHEE MCCIIEI0BAHIE CUCTEM OTBEICHUI JUIS pa3/IMuHbIX TUIIOB
anektpokapauorpadun Macfarlane (77). Koxka roroBUTCsI TOCPEICTBOM OYHCTKH U CJIA0OT0 TPEHUS Mepe]] HAIOKEHHUEM
AJIEKTPO/Ia U1l YMEHBIICHH IIyMa U yIy4lleHus: kauecTsa 3aperucrpupoBanHoi DKI (78 — 80). Mcropuueckw,
JIEKTPOABI OTBEICHUI OT KOHEYHOCTEH HaK/IaAbIBaINCh Ha 3aIICThs U JIOABDKKYU MAlIMEHTa, JISKAILEro Ha CIIMHE,
00BIYHO, € MOYIIKOM oA To0BoM. 1 pyTHHHOM peructpauuu B 12 orBeneHusx, pekomengauuun AHA 1975 r.
YKa3bIBalOT pa3MeIlaTh 4 3JeKTpoJa OTBEICHUI Ha KOHEUHOCTAX Ha PyKax U HOrax JUCTalbHO OT mieda u 6eapa (5,81),
1, TaKUM 00pa3oM, He 0053aTENbHO Ha 3aICThAX U JIOABDKKaX. ECTh AaHHBIE, UTO Pa3IMYHOE pa3MeLIeHHUE 3JEKTPOIOB Ha
KOHEYHOCTSX MoryT usmeHuTh OKI', siBieHue, KOTOpoe, KaXKeTcsl, 60/iee OTMEUEHO OTHOCUTENBHO 3JIEKTPOIA JIEBOH PyKH
(81). ITosTOMYy, HEepeoIeHKa CYIIECTBEHHOCTH M3MEHEHH U3-3a M3MEHEHUH pa3MeIlleH s AIIEKTPO/Ia KOHEUHOCTH B
KJIMHUYECKOM IpakTHKe HEoOX0ouMa, Kak 00cyxkaeHo Hike. LIlecTb 51eKTpOo10B MOMEIAI0TCsl Ha IPYAHYIO KIETKY B
CIEAYIOIINX TOYKaX: Vi, 4eTBEPTOE MeXpeOephe 10 MPaBOil CTEpPHAIBHON JIMHUH; V2, YETBEPTOE MEKpeOephe 0 JIEBOM
CTepPHAJILHOM JTMHUY; V3, TocepenHe MeXy V2 U Va; Vi, naroe Mexpedepbe 1Mo CpeHEKITIIOYMYHON JTHHUY; Vs, B
TOPU30HTAIBHOM IVIOCKOCTH V4 II0 NepegHel MOAMBIIIEYHON JIMHUY, WIH, €CIH IEPEAHSS NOAMbILIEYHAS JIMHU
HEOJIHO3HAYHA, ocepeauHe MeXAY V4u Ve, U Ve, B TOPU30HTAIIBHOM IITOCKOCTH V4 IO CpeaHElN MOAMBIIIEYHON JTUHUN.

Kiananueckoe 3HAaYEeHHE

HOZ[FOTOBK& KOXH U pa3M€HI€HI/Ie 3J'ICKTpOZ[a HUMCHKOT BAXKHOC BOSHGfICTBI/IG Ha QKF, 1 UBMCHCHMUC I10JI0KCHS IMallMCHTAa,
TAKHUEC KaK BO3BBIIIICHHUEC U BpaHIeHI/Ie, MOXET UBMCHUTH Sapel"I/ICTpI/IpOBaHHLIe aMl'U'II/[TyZII)I " OCH. Ha HpOTH)KGHI/II/I MHOI'uxX
JICT Ta Kap)morpaMMa CYUTAJIOCh, YTO aMl'IJ'II/ITy)II)I, I/IHTepBa.]'II)I " oCHu BKF HC3aBHUCHUMBI OT ITOJOXCHUS anempo;la
KOHEYHOCTH. B pesynbrare, pyrunHas peructpanus JKI Ha miede, a He Ha 3amsCcThe, YTOObI “yMEHBIIUTD apTEPaKT



JIBIDKEHHMS CTajia MOMYJIAPHOA 1 00JIErYCHHON MOSIBICHUEM JJOCTYIHBIX 3J1eKTpoaoB. OIHAKO, OJTHO UCCIICIOBAHUE
MIOKa3aJI0, YTO 3JIEKTPOJ IePEMEIICHHbIN BOJIb KOHYHOCTH MOXKET MOXET BIUATh Ha BosbTaxX DKI' 1 HHTEpBaIbI, 4TO
HauboJiee BaXKHO B OTBEIEHUHU OT KOHEUHOCTH (81). SIBISAIOTCS 1M 3TH Pa3InyMs A0CTaATOYHO OOIBIIMMU, YTOOBI
W3MEHUTB THarHOCTUYECKUE PYTHHHBIC KPUTEPUH, TAKHE KaK BOJIBTAX JUIA THIEPTPO(GHH JIEBOTO JKEMYA0UKA HIIH
HPOODKUTENBHOCTD 3y0na Q Juist HIKHero nH}apKTa, HEN3BECTHO. 3aIlyTaHHOCTh ITON CUTYaIMH yCyryoisieTcs
HEU3BECTHBIM HOJIOKEHUEM IEKTPOJIOB, KOTOPOE, BO3MOXKHO, IPUCYTCTBOBAIIO BO BpeMs (paKTHIECKOTO CO3AaHHS
JIMAaTHOCTHYECKHX KPUTEPHEB, TOTOMY YTO UCCIICIOBAHMUS Ha NPOTSDKEHUHN ITOCIICTHAX HECKOJIBKUX JICCATHIICTUH PEIKO
OIHCBHIBAIIM Pa3MEIICHHE IEKTPOA ITOAPOOHO.

Co BpeMeHH UX HavyalbHOH cranmaptu3anmu komuterom AHA n Cardiac Society of Great Britain and Ireland (82,83),
HOJIOXKEHNS IPEKAPIUANIBHBIX 3JIEKTPOIOB OBUTH CMEIICHBI TOPH30HTANEHO. Koraa npekapauanbHble SIeKTPO/IbI
MOMEIICHBI HE3aBUCUMO OT ITOJIOXKEHHS JIe)Ka B HA OCHOBE PEOSPHBIX OPUCHTUPOB, CXeMa Pa3MEIICHHUS 4acTo
oMOO0YHO BepTHKaNbHas B opueHTauuu (84). [Ipu perucrpanyu JaHHBIE IPETEPIICBAIOT YaCTO 3HAUNTEIILHBIC H3MECHECHHS
B (hopMax 3yOLI0B, KOTOPbIE MOI'YT OBbITh CIEJCTBUEM U3MEHEHUEM IOJI0KEHUS IIPEKapIuaIbHOro aekTpoaa (85,86).
Yacrast omioKa 3aKiroyaeTcs B 0ojiee BHICOKOM PacoIOKEHUH Viu V2B BTOPOM HIIU TPEThEM MeXpeOepbe. DTO MOXKET
MPUBECTH K YMEHBIICHUIO H3HAYAIbHON aMIUTUTY 6! 3y0na R B 3THX oTBeneHusX npudnmsurensHo Ha 0.1 MB 3a
MHTEPBaJI, KOTOPOE MOXKET BBI3BaTh HU3KYIO aMIUTUTYy 3yOra R win ommboyHsle npu3HaKky nepensero nagapkra (87).
CwmelieHue BBEpX 1eKTpoJoB Viu V2 0yneT yacTo MpUBOAUTS K r'Sr' KOMILIeKcaM ¢ nHBepcueit 3youa T, HanmoMuHast
KoMILIEeKC B oTBeieHnH aVR. Taxoke ObIIO OKa3aHO, YTO Y MAIMEHTOB C HU3KO MOJI0KECHUEM AnadparMel, Kak mpu
00CTPYKTUBHOM JierouHoM 3a0oneBanui (88,89), Viu VaMoryT ObITh pactooxKeHbl BbIIIE IPaHULIBI KETYI0UKOB U
PErUCTPUPOBATH OTPULIATEIIBHBIC OTKIOHEHHS, KOTOPBIC CUMYITHPYIOT nepeanuii nHdapkr. Jpyras yacras ommoka —
OoJiee HU3KOE pasMeIeHHe Vsu Ve B IECTOM MEKPEOSPHOM MECTE WIH JIaXKe HIDKE, KOTOPOE MOXKET H3MECHHTh
AMIUTUTY/BI, HCIIOJIB3YEMbIC B IMArHO3€ JKeIy109K0BOH runeprpodun. CMenieHne npeKapJHallbHbIX OTBEICHUIH
00BSICHSCT 3HAYUTEIBHYIO BAPHAOCIBHOCTE aMIUTUTY/IbI, KOTOpast HaiiieHa MEX 1y OCIeI0BaTeNbHBIMU 3anucsamu (90).
HekoTopsie 0cTaTOYHBIC Pa3HOITIACHS COXPAHSIOTCS B TEKYIIUX PYKOBOISIIUX MIPUHIMIIAX U TEKCTAX [0 CTAHAAPTY UL
pacnonoxkeHus Vsu Ve ¢ HEKOTOPBIMH HCTOYHUKAMH, COXPAHSIONIMMH PAHHIO PEKOMEHIALUIO , KOTOPOI 3TH OTBEICHUS
HaIpaBJICHBI BJIOJIb ISITOrO MEXpedephe, a He B TOPU30HTATIBHON INIOCKOCTH V4. KpoMe Toro, pacnpocTpaHeHo
00pammaThCs K MepeHei o MBIIICYHON JIMHUK KaK aHATOMHYECKOMY MapKepy JUls pa3MenieHne Vs. DTH alnbTepHaTHBBI
JIC30PHEHTHPYIOT ITOTOMY, YTO HAalPaBJICHHE MEXPEOEpPhs ABJIACTCS IIEPEMEHHBIM U ONpe/IeTICHHE MIepeaHeH
HOIMBIIICYHOI JIMHUH BCETIa HETOYHO. Pa3MeleHue npekapAnaIbHbIX SJICKTPOAOB Y KCHIIUH C OOJIBIINMH IPYISIMA
0CTaeTCst IPOOIEMaTHIHBIM. DJIEKTPOJIBI OOBIYHO TOMEIIAIOTCS HIKE TPYIIH, 9TO PACIIOIOKECHHIE JOJDKHO YMEHBIIUTh
ocnabJieHNe aMIUTUTY/IbI, BEI3BAaHHOE 00J1ee BEICOKHM UMITEIAHCOM TYJIOBHINA Y KCHIINH, U, THTYHTHBHO, Ka3aJloch ObI,
07100psieT BOCIPOU3BOIMMOCTE PACIIOJIOKEHUS BO BPEMsI PYTHHHOM NpakTuku. Hao060poT, 01HO HccleI0BaHKE TOKA3aIo,
9TO BOCHPOU3BOIMMOCTE M3MepeHnit DKI' HEMHOro yBeINYMBACTCS, KOT/Ia JICKTPOIBI IOMEIAIOTCS HA BEPILIMHY IPYAN
(91). pyroe uccienoBaHue, UCIONB3YIOLIEE TOYHO YCTAHOBICHHOE Pa3MEILECHHE 3JIEKTPOAA, II0Ka3alIo0, YTO
HpeKaprabHOe OCIadIeHne ITOTEHIHANA Yepe3 rpyAb o4eHb ManieHbkoe (92). Ere ofHO uccaeoBaHue Halio
ocyiabeHe TOJIBKO B V3 U yBeJIMUeHHE BOJIbTaxka B VsU Ve (93), koraa 3J1eKTpoAbl pa3MelleHbl Ha IPYIH; 3TO MOXKET
OBITh CIICICTBHEM NPABIIBHO PACIIONOKEHHBIX VsU Ve Ha ypOBHE Va4 BMECTO OONBIIET0 KOJIMYECTBA PACIIONOKEHHBIX
HIDKE, KorJa VaIIoMelleH nox rpyab. SIcHo, BennauHa 3Toro sddekra B 00br4abIX OKI' Oymer BecbMa 3aBHUCETH OT
TIIATEIBHOCTH, C KOTOPOH AJIEKTPO/IbI YCTaHABIMBAIOTCS U TAKXKE OT pa3Mepa rpyau, (GopMbl IpyaH M HeOOIBIINX
W3MEHEHHMII B ITOJIOXKEHHUN MTanueHTa. 110100HbIe pacCyKAeHNs MPUIOKUMBI K JIMIAM C IPYIHBIMI UMIUIAHTaTAMH U K
TYYHBIM TTAIACHTAM.

Pexomenmannn

TexHuueckuit U APYroi MEAUIIMHCKUI IIEPCOHAI, OTBETCTBEHHBIN 3a perucrpanuio OKI™ 10/mKHbI ObITh IEPHOTTYECKU
nepekBaIu(UIUPOBaThCS B IOATOTOBKE KOXKU, HAJUIEKAIIEM PACIIOIOKEHUH JIEKTPOJOB U NIPABWILHOM IOJI0KEHUU
nanuenTa. Bee orBenenus pakTuiyecky "OUIOISPHLL", U pasnuuus MEKAy "OUNOIspHbIM" U "YHUNIOISPHEIM" B
OIMCAaHUU CTAaHJAPTHBIX OTBEJCHUH OT KOHEYHOCTEH, YCUIEHHBIX OTBEACHUN OT KOHEUHOCTEN U MPEKOPANANIbHBIX
OTBEJICHUH HEKOPPEKTHBI. DTU TEPMHUHBI HE 1OJDKHBI UCIIOIb30BaThcs. HeoOX0uMBI JaibHEeHINe HCCIe0BaHUs, YTOObI
Pa3bACHUTD 3P (EKT AUCTANBHOrO IPOTUB MPOKCUMAIBHOTO Pa3MEIIEHHs IEKTPO/1a OTBEICHHS HA KOHEYHOCTH Ha
amIIuTyasl U uaTepBansl OKI'. BanuaHocTs npoBepKy KPUTEPUEB AJIs UMEIOIIUXCS MarHOCTUYECKUX aJrOpUTMOB
MOXKET 3aBUCETh OTBEACHUI OT KOHEUHOCTEH B TEX JK€ CaMbIX IO3ULUSX, KOTOPbIE UCIIOIb30BAINCH ATl CO3JAHUS
KputepueB. [lJis peleHue 3THX npodiieM Bee MPOJODKAIOLINECS UCCIIEA0BAHMUS, UCIIOIb3YEMbIE IS CO3JaHUs KPUTEPHEB,
JIOJKHBI 4YETKO JOKYMEHTHPOBATh Pa3MeEILeHUE 3IeKTpoaa. ['opu30HTalIbHAS IIIOCKOCTh V4 IPEANIOYTUTEIBHEE IISATOTO
Mexpedephst U1 pasMelieHus Vs Vel IOJKHA UCIIONB30BaThCs ISl Pa3MELLEHUs] 3TUX 3JeKTpooB. Omnpenenenue Vs
Kak cepeainHa Mexy V4u Ve CocoOCTBYET O0Mblel BOCIIPOM3BOAUMOCTH, YEM TOYKA I10 NEPEAHEN MOAMBIIIECUHOM
JIMHUM, U 3TO IOJDKHO MCIIOJIb30BAThCs, KOTa IIEPEAHss TOAMbIILIEUHast JIMHUS HE TOUHO omnpenensercs. [Ipu
pa3MeleHuu Ve BHUMaHUE J0KHO OBITh HANPABIIEHO HA ONpPEE/ICHUE CPEAHEH TOAMBIIIECUHOM JIMHUU KaK CPEANHHAS
IUIOCKOCTb T'PYIHOI KJIeTKU. B HacTosee BpeMs, peKOMEHAYETCS IPOAOIIKATh MIEKTPO/Ibl YCTAHABINBATH IO IPYAb Y
JKEHILUH 10 JOMOJIHUTEIbHbIX HCCIEI0OBaHU, MOYKHO ITOMEILATh 3JIEKTPO/bI TOBEPX IPYIHU.

Onpe)le.ﬂelme CTaHaapTa
OTBeaeHNsl KOHEYHOCTEH U B3aUMOBJIMsIHUE OTBedeHUit

Texuosorus
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4 351exTposia KOHEYHOCTEH ONPENeNsAIoT CTaHIAPTHYIO (PPOHTAIBHYIO IFIOCKOCTh OTBEAECHUH OT KOHEUHOCTEN, KOTOPBIE
6bu1N epBOHayanbHO npeioxkensl Einthoven. C anexTponoM Ha npaBoil Hore, AEHCTBYIOIINM KaK 3JIEKTPUYECKUH
OTBOJ], KOTOPBIH CITY)KUT JUIs1 YMEHBLICHUSI O0ILEro OTKIOHEHUS (HEXETaTeNbHOrO 1lIyMa), €CTh elle 3 mapbl
JIEKTPOAOB. B mpezenax ka0l mapsl yCTaHOBJIEH | 3JIEKTPOJ KaK IOJIOKUTEIbHBIH KOHELl OTBEJICHUSI B CMBICIIE, UTO
TOK HaIIpaBJIeH K 3JIEKTPOLy 1 0003HaUEH KaK BOCXOAAIIET0 (II0JI0KUTEILHOr0) HanpasiaeHus. Jpyroil anexTpos napst
0003HaueH Kak MpsMO NPOTUBOIONI0KHAs popma oTBeneHusd. OTBeneHue I onpeneneHo kak pa3sHOCTb HOTEHIMAI0B
MeX Yy J1eBoi pykoi u npasoit pykoit (LA-RA), orBenenue 11 onpeseneHo Kak pa3HOCTb IOTEHLUATIOB MEX Ty JIEBOM
Horoii u npasoii pykoit (LL-RA), u orBenenue Il onpenencHo kak pa3HOCTh MOTEHLUATIOB MEKIY JIEBOH HOTOM U J1€BOM
pykoit (LL-LA). B ka>xaoM ciiydae, TOK HallpaBJIeH K IEPBOMY JIEKTPOAY Iaphl U ONpPeeNieH KaK MOJ0KUTEIbHOE
OTKJIOHEHHE BOJIbTaXa Mpu peructpanuu 3youa. CornacHo 3akony Kirchhoff, cymma npuGsiin BonbTaxka u najieHus
BOJIbTa)Ka B 3aMKHYTOM 1lenu paBHa HyIt0. [loatomy, orBenenue I = orBenenue 1 + orBenenue 11 B mo0oii MoMeHT
CEpIIeYHOro IMKJIa. DTO OTHOILIEHHE N3BECTHO Kak 3akoH Einthoven’s.

Knunnyeckoe 3Ha4eHHE

Ot 3 nap 371eKTpOA0B KOHEUHOCTEH MOrYT OBbITh ITOIy4eHbl 6 HopM 3amucH, 3 U3 KOTOPBIX OIPEeNeHb] KaK
CTaH/apTHbIE OTBEJEHUSI OT KOHEYHOCTEH, IPU 3TOM | 13 KaXkKJ0M Iapbl YCTAHOBIIEH KaK 3JIEKTPOA, K KOTOPOMY HJIET TOK,
0003HauEHHBIN KaK BOCXOIIEE (IONOKUTENBHOE) BOsIbTaxkHOE oTKIIoOHEHHEe Ha DKI'. IIpoTHBOIOI0KHBIE 3aIICH
OTBEJICHUH, 110 ONPENETICHUIO, ECTh 3epPKajIbHbIE 0TOOPa’KEHUS CTAaHIAPTHBIX OTBENCHUI. B 3TOM cMbIcie, anekTpuyeckas
AKTHBHOCTb, ONpE/IeIIeHHas Iapoil OTBENICHUI], MOXKET ObITh MCCIIE/IOBaHa B JII0O0H npoekuuu. Pazmiune ogHux
JIEKTPOAOB OT YCTAHOBJICHHBIX "TIONIOCOB" SBJISETCA, [NIABHBIM 00pa3oM, BHIOOPOM 31eKTpoaa LA Kak ION0XKHUTEIEHOTO
koHua napsl LA-RA st orBeeHus I, Ho He Kak MonoKUTenbHOro KoHua s napsl LL-LA orBeaenus I11. 3akon
Einthoven’s yka3pIBaet, uTo J11000€ CTAaHAAPTHOE OTBEIEHUE MOXKET ObITh MATEMATUUECKH MOITYYEHO U3 IBYX APYIUX.
Kak cnencrBue, 3 cTaHIapTHBIX OTBEIEHMS OT KOHEUHOCTEH COJIEP)KaT TOJIBKO 2 HE3aBUCUMBIX 10JIs HHpopMmanuu. Jaxe
IIPU TOM, YTO MECTOIOJIOKEHUE OTBEICHUI OT KOHEUHOCTEH 4acTO NPEACTABISETCS B BUAE BEPILINH PABHOCTOPOHHETO
TpeyrolbHUKa, U3BECTHOI O Kak TpeyronbHuk Einthoven, 3akon Einthoven’s noNHOCTBIO HE3aBUCHUM OT JIIOOBIX BApUATOB
TeOMETPUYECKOr0 Pa3MELIEHHs 3THX 3 3JIEKTPOAO0B. DTH COOOpa’KeHUs], HECMOTPsI U30BITOYHOE OTBECHUE, TIOMOTal0T
OLIEHUTb IIPOCTPaHCTBEHHbIE Moponoruueckue ocodennocty DKI™ u nomoub B €€ HHTEPIIPETALY, TAKOH Kak
OIIpe/ieNIeHNE OCH, U MHGOPMALUA IPOEKIUH ITUX OTBEICHUI MOXKET ObITh KIMHUYECKH [10JIE3HON, 0COOEHHO

B OLIEHKe cMelleHus cerMenTa ST Bo BpeMst ocTporo uHgapkra Muokapaa.

Pexomenpanus

TMonb30BaTes M TOJKHBI IPU3HATH K30BITOYHOCTH HH(OPMAIIMK OT CTaHAAPTHBIX OTBEACHUM OT KoHeuHocTel. HecMoTpst
Ha 3T0, U30BITOYHAS HH(POPMALHS, , COIAEPIKABIIANLCS B Pa3IMYHBIX IPOEKIMIX OT HECKOJIBKUX OTBEICHHI, MOXET
HCIIONIB30BATELCS IS YIIYUIICHHUs BBISIBICHUS OTKIIOHeHMH DK .

Hponcxomne}me YCHJI€HHBIX OTBe/JIeHUI 0T KOHeYHOCTel 1 npexrapanajgbHbIX OTBeJeHH I

TexHosorus

IToTeHnman 31eKTpoia MOXKET TakKe OBbITh OTYYEH, KaK CPEHEE YUCIIO (WU B3BEIIEHHOE CPETHEE YHCII0) IIOTEHIINAIIOB
OT 2 1M O0JIbIIE YYaCTKOB TOBEPXHOCTH TeNa. DTOT MOTEHLMAJ OTIMYAETCs OT OTEHIHANa, I0JIy4E€HHOI0 TOJIBKO OT
oJtHOTO 13 3J1eKkTpoaoB. Wilson u kosuteru (94) pazpaboTtaii IEHTPaIbHYIO TEPMHHAJb, OCHOBAHHYIO Ha AJIEKTPOAAX OT
KOHEYHOCTEH, KOTOpask CIY)KUT HOBBIM OOIIMM HYNEBBIM noTeHnuanoM. Lientpansuas repmunans Wilson (WCT),
MONy4eHHAst KaK CPSHUH MOTeHIHAM 3eKTpoaoB RA, LA, u LL, tak, uyro6s! noternuan 8 WCT = (RA+LA+LL)/3.
3axoH Kirchhoff’s e tpebyert, uro 661 norenuman B WCT ObITh HyseM WIN IOCTOSHHOW KOHCTAHTON Ha NPOTSHKEHUU
cepaeuyHoro uukia. Paznocts norenuuanoB mexay WCT u RA, LA, LL, cOOTBETCTBEHHO, OIIPEESIUIN HOBYIO
(pOHTaNBHYIO TUIOCKOCTh 0TBeeHNH oT koHeuHocTeid VR, VL u VF. Wilson Ha3Bas 3TH 31eKTPOAHBIE TTaphI
"YHUIIOSIPHBIMU " OTBEEHUSIMU OT KoHeuHocTel. O1Benenus Wilson’s VR, VL u VF nmenu oTHOCUTENBHO HU3KKE
AMIUIUTYABL, IOTOMY YTO IIOTEHIMAJ HAa YYAaCTKE MCCIE0BaHMs ObLI TAaKOKE BKIIIOUEH B LIEHTPAIbHYIO TEPMUHANb. Y JaIUB
OJIVH IIOTEHIIMAJ U3 LEeHTpanbHol TepmuHany, Goldberger mpeioxun “yCHICHHBIC YHUITOIAPHBIE OTBEICHUS OT
KOHEYHOCTEH, TaK Ha3bIBa€MbIE IIOTOMY, 4TO OHHU Ha 50 % Goblel aMIUINTY/bI, YEM IIPU PETUCTPALIN LIEHTPAIbHON
tepmuHany Wilson (95,96). Llentpanbhbie TepmuHamu Goldberger it yCHICHHBIX OTBEACHHUH OT KOHEYHOCTEH MOTYyUCHBI
kak (LA+LL)/2 mis aVR, (RA+LL)/2 ms aVL u (RA+LA)/2 ans aVF. Oteenenune aVL, TakuMm 00pa3oMm, MpeacTaBIsieT
Pa3HHMILY MOTSHIIUATIOB MEX/IY JICBOH pyKoil 1 n3MeHeHHOU TepmuHaibio Goldberger LA - (RA+LL)/2, koTopast MOXeT
ObITh yMeHbIleHa 10 (otBeacHue I — orBenenue I11)/2. Touno Tak xe, orBeneHne aVR RA - (LA+LL)/2, MOxeT ObITh
yMmeHbIeHo 1o (otBeaeHue | + orBenenue I1)/2, u otBenenune aVF sBusercs LL - (LA+RA)/2, MoxeT ObITh YMEHBILICHO
1o (orBenenue II+oreenenue I11),/2. DT 0TBeACHMUS 00ECIICUMBAIOT HOBYIO BEKTOPHYIO IIPOCKIHIO BO (YPOHTANBHOM
wiockoctd. Hano ormetuts, uto aVR+aVL+aVF=0 B 1100011 Touke cepedHOro HuKiIa. 6 CTaHAAPTHBIX IPEKapIHaIbHbIX
OTBEJICHUH OCHOBAHBI HA Pa3HOCTH MOTEHLIUAIOB MEX/ly AaKTUBHBIM 3JIEKTPOJIOM HA CTEHKE IPYIHOM KIETKU

n opurnHansHOil WCT. Kaxkjoe npekapauaibHOe OTBEIEHIE, 0003HauaeMoe Kak Vi, IPEICTaBISeT Pa3HULLY
norenimanos Vi- WCT.

Kaunnueckoe 3HaueHne

YcuneHHbIe OTBECHHUS OT KOHEYHOCTEH M TIPEKapAHATbHbBIC OTBECHHSI UCTIONB3YIOT MOMYYSHHBIH JIEKTPO KaK
MPOTHBOIMOJIOKHBIN 3JIEKTPO]] MapHOMY OTBeeHM0. Wilson caenan pa3yMHOE MPENoI0KeH e, YTO KOIeOaHusI
MOTEHI[MANA €r0 IIEHTPAJIbHON TEPMHUHAIN OYAYT MaJIbl 10 CPABHEHHUIO C TAKOBBIMH Ha aKTUBHBIX AJICKTPOAAX, M YTO €ro
"yHUNONSpHOE" OTBEACHUE, TAKMM 00pa3oM, B OoJiee 3HAUUTEIBHOW CTETIEHH OYET OTpakaTh N3MEHEHUS NIOTCHIINAIIA
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1071 aKTUBHBIM 3JIEKTpoAoM. boree no3Hue ucciaenoBartey, 4acTo o OMNOKe, UCIIOIb30BANIN 3TO, AT YTBEP K ICHUS,
YTO aKTUBHBIE HJIEKTPOABI OTPAXKAIOT MIEKTPUUECKYIO NESITEILHOCTh CEPAEUHBIX 001acTell TOIbKO B 00JaCTH aKTUBHOT'O
asiekTpoAa. OHM He MOIJIU IIPU3HATh, YTO MOTEHIMAI aKTUBHOI'O MJIEKTPOAA ONPENENAETCS BCEMU SIEKTPUUECKU
AKTHBHBIMH B IaHHBI MOMEHT CEpACYHBIMU MCTOUYHMKAMU Ha NPOTSHKEHUU BO30YXKAECHUS penospusanuy. Jlaxe npu
TOM, 4YTO YCHJICHHBIE OTBEAEHUS OT KOHEUHOCTEH 00eCcreunBatoT BEKTOPHYIO CIIOCOOHOCTh IPOHUKHOBEHHUS B CYTh B
npezenax GpoHTaNbHOI IIOCKOCTH, KaXKA0€ U3 ITUX OTBEICHUN MOXKET ObITh TAKXKE MAaTEMaTUYECKH MTOIY4EHO U3 JIIOObIX
2 CcTaHJapTHBIX OTBEIEHUH OT KOHEUHOCTEH, Kak ObUIO IIOKa3aHO BBIIIE; COOTBETCTBEHHO, OHHU HE COEPAKAT HOBYIO
uH(bOpMaIHIO, a, CKopee, 00eCIeUNBalOT HOBOE NPEACTABIEHUE O CEPAECYHON IMEKTPUUECKON 1eATeNbHOCTH. DTO
MaTEeMaTHYECKOE BHIUUCIEHUE HE3ABUCUMO OT JIF0OO0T0 NMPEAIOTI0KEHHS O PABHOCTOPOHHEN IPUPOJIE TPEYrOJIbHUKA
Einthoven. Kaxk cineactBue, 6 GppoHTaIbHBIX INIOCKOCTEH OTBENCHUIT COCTOSAT U3 3 CTAaHIAPTHBIX OTBEACHUN OT
KOHEUHOCTEH U 3 YCUJIEHHBIX OTBEACHHUN OT KOHEUHOCTEN U (PAKTUUECKU COEPIKAT TONBKO 2 HE3aBUCUMBIX U3MEPEHHBIX
curHana. [IpakTiuyecku, COBpeMEHHbIE AIEKTPOKapAHOrpadbl N3MEPSIOT pa3HUILLy TIOTEHIUAJIOB JUIs 2 ap JIEKTPOLOB
OTBEJICHUH U1l KOHEYHOCTEH U MCIIONb3YIOT 3TU U3MEPEHUS /11 MAaTEMAaTUUECKOr0 IIOJIY4EHUsI TPETHEro CTaHIapTHOTO
OTBEJICHUS JUI1 KOHEYHOCTEH M KaXKJI0r0 U3 YCUJIEHHBIX OTBEACHUM OT KOHEUHOCTEH. X 0TS U30BITOYHOCTh CYIIECTBYET

B npenenax 6 GpoHTaIbHBIX INIOCKOCTEH OTBEJCHUM, BU3yaIu3alis MHOXKECTBA OTBEICHUH yIydllIaeT OLEHKY
IpocTpaHcTBEHHbIX acrekToB DKI', yTo MOXET ObITh BasKHBIM UL KIIMHUYECKOH MHTEpNpeTauuy. B oTinuuue ot
MaTEeMaTHYECKOr0 OTHOLIEHUS MEXAY GPOHTAIBHBIMU IIOCKOCTSIMU OTBEJCHUH OT KOHEUHOCTEH, KXk bl U3
[IpeKapANalIbHbIX JIEKTPOAOB 00eCIIeUNBAET YHUKAILHOE U3MEPEHHE PA3HOCTU IOTEHIMAIOB Ha YUacTKe PErHCTpaluy B
OTHOILIEHUY LIEHTPANbHOH TepMUHaIH. I10CKOIBKY aKTUBHBIE IPEKAPIUAIbHBIE SIEKTPOABI HE CBSI3aHbl B 3aKPBITOM
IEKTPUYECKON METIIE KaK 3JIEKTPO/Ibl Ha KOHEYHOCTSX, IpeKapAnalIbHbIe OTBEACHHS HE 3aBUCAT APYT OT Jpyra;

HY OJJHO OTBE/ICHUE HE MOXET OBbITh BEIUMCIIEHO TOYHO U3 npyroi undopmauuu IKI'. Ilostomy, "ctanmaprHas” OKI' B
12 orBeneHMAX HaKTUUECKU COAEPKUT § HE3aBUCHUMBIX HH(OPMALIMOHHBIX OTBEICHUI: 2 OTBEIEHUS OT KOHEUHOCTEH U3
KOTOPBIX MOYKHO TOYHO BBIYMCIUTD 4 OCTAIBHBIX OTBEIECHUS OT KOHEUHOCTEH U 6 He3aBUCHUMBIX IpeKapAUaIbHbIX
OTBECHUM.

Pexomenganun

VcueHHsie OTBEICHHUS OT KOHECYHOCTEH BO (PPOHTAIBHOM IUIOCKOCTH M TPEKApANaIbHbIC OTBEACHHUS ABJISIOTCS
ClleICTBMEM 00pa30BaHHBIX Iap JIEKTPOIOB U HE JOJKHBI ObITh OIMCaHbl KaK "yHunosspHasie". [1obp30BaTesn JOIKHBI
NPU3HATH UMEIOIYIOCS U U30bITOYHYIO IPHPOAY 3 YCHUICHHBIX OTBEACHHH OT KOHEYHOCTEH, HO OHH COXPaHEHbI, TIOTOMY
9YTO MHOKECTBO OTBEIECHHH 00JIeryaroT KIMHUYECKYI0 nHTeprperamnuo DKI'.

OnHoBpeMeHHOe Npe/icTaBIeHNe OTBeIeHIit

Texnomorus

B ananoroBsix ofHOKaHa bHBIX perucrparopax IKI™ kakjoe oTBeIeHne perucTprUpyeTcs MOCIe10BaTEIbHO TOCPEICTBOM
MEPEKITIOYAIONIETOCs MEXaHU3Ma, KOTOPBINA COeIMHAET IPUMEHEHHbIE JIEKTPO/bI B IIPEANYCaHHBIX KOMOMHAIIHSIX.
Hudpossle anekTpokapauorpadsl B COCTOSHUU CeNaTh 3alIUCh 8 HE3aBUCHMBbIX KaHAJIOB OAHOBPEMEHHO, 4 OTBEACHUS OT
KOHEYHOCTEH motydarorcst u3 apyrux 2. CoBnaJieHue 3anucu OTAEIbHOr0 KaHaa A0JKHBI ObITh C TOYHOCTBIO B Ipeesax
10 muwinucekysn (24), a B uneane 1 Menblie. Haubonee yacTo Mcnonb3yercs BBIXOAHOH (HopMaT, BKIIOYAIOIHI
pasjieneHre OTBENCHUI Ha PSIIbl M KOJOHKH. [l OymMaru CTaHIapTHOro pa3Mepa U CKOPOCTH perucTpanus 25 Mm/c
YeThIpe 2.5 CEKYHHBIX KOJIOHKHA MOT'YT OBITh IIPEJICTABIICHBI ITOCIIEI0BATENILHO Ha CTPaHHUIIE, O€3 MPEephIBAHUS BPEMEHH
MEX]ly pa3JIM4HBIMHU KOJOHKaMHU. Kaxkast KOJIOHKa, TaKUM 00pa3oM, MpeCTaBIISET OC/IeA0BaATENbHbIE 2.5 CeKyHTHBIX
MHTEpBaJia U3 HenpepbiBHOM 10 cexyHHOM 3anucu. B Hanbosee TpaAMIIMOHHOM OHOBPEMEHHOM (opMaTe OTBEeIEHUN
repBasi KOJIOHKA 3aIIMChIBAET Psijl ONTHOBPEMEHHO NpeacTaBieHHbIX orBeaeHui 1, 11 u 11I; BTOpast kojdoHka 3amuceiBaeT
psan ogoBpeMmenHbIX aVR, aVL u aVF; TpeTbs konoHKa npeacTaBisieT OJHOBPEMEHHBIE OTBEACHUS V1,

V21 V3; yeTBepTas KOJIOHKA MPEJCTABISET OJJHOBPEMEHHbIE OTBeACHUS V4, Vs U V. JlonoNHUTENBHBIE PS/IbI MOTYT OBITH
HCToNbX0BaHbl i1 10 cekyHIHOW HenpepblBHOW 3anucu 1, 2 uiu 3 oTBeACHUIT /i aHau3a puTMa. B To ke Bpems,
JIOTIOJTHUTEINBHBIC PSIbl MOTYT OBITh UCIOJIB30BaHbI JUIS PEACTABICHUS JBYX 5 CEKYHIHBIX 3amucell 6 0IHOBPEMEHHBIX
OTBEICHTH U 6 OJJHOBPEMEHHBIX NpeKap/IaIbHbIX OTBEICHUM, WU 12 PsiIOB OJJHOBPEMEHHBIX OTBEICHHH.

Kaunnueckoe 3HaueHune

['maBHOE NMpenMyIIecTBO OTHOBPEMEHHOI'O MPECTABICHUS! OTBEACHUI — 3TO TOUHOE BPEMEHHOE COITOCTaBJICHUE 3YOLI0B
OT Pa3JIMYHBIX OTBEJCHUH, KOTOPbIH NPUBOIUT K BOSMOKHOCTH IIPOCTPAHCTBEHHO-BPEMEHHOT'0 aHAIN3a, YTO UMEET
JIMarHOCTHYECKYIo IieHHOCTh (97). Hanpumep, BpemeHHoe conocrasiieHue 3yooB B aVR u aVL moxer momous B
nuarHose 010Kka mydka rnpu Handuu uHgapkra (98), Torna kak olHOBpEMEHHbBIE MpeicTaBieHus 3yoa P u kommiekca
QRS B HeCKONBKUX OTBEACHUSIX MOXKET JIaTh LIEHHYIO MH()OPMAIIMIO JJIsl HHTEPIPETALUN aPUTMHUIA U B TUATHOCTHKE
nHpapkra muokapaa (99).

Pexomenpanus

CraHjapTHBIE 3aIIUCH, TIOJYdEHHbIE HU(QPOBBIMHU JIEKTPOKApAXOrpadaMu, I0JKHBI 00ECIIEYUTh TOYHOE BPEMEHHOE
COIIOCTABJICHUE HECKOJIBKMX OTBEICHHUI ¢ MAKCUMAJILHBIM HECOBIIaeHHEM He Oosbiie, yeM 10 MUJUTHCEKYH L, U

B MI€aJic KaKk MO’KHO MeHblie. [leqaTHoe npeacTaBieHre MOKET BBITJISACTh B BUIEC BHIPABHEHHBIX 110 BPEMEHHU TPYIIIT
OTBEJICHUI B Pa3JIMYHBIX (JOPMATAX COrJIACHO HPEANIOYTCHUIO.
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AJibTepHaTHBHAsA MH(poOpManus
dopmMaT CTaHIAPTHBIX OTBeAeHUIT

TexHoJsorus

Cabrera mwin akkypaTHas IIOCJIEIOBATEIIbHOCTE, IEPEOPUCHTUPYIOT (POHTAIBHYIO INIOCKOCTh OTBEICHUMN B
[IPOIPECCUBHOE AaHATOMUYECKOE MHOXECTBO, KOTOPOE MPOCTHPAETCS JIOTMYECKHU U ITOCIIEA0BATEILHO TAKUM 00pa3oM, 4To
OTBEJICHUS OT KOHEUHOCTEHN MPEACTAIOT Kak IpeKapaAuaibHble OTBEACHHS IocaenoBaTenbHo oT Vigo Ve (100, 101).
NuBeprupoBanublii aVR (-aVR minu maVR) 06b1uHO npescTaisieTcs Mexay otsefenusiMu 11 u I, nocinenosatensHOCT
cipasa BieBo, III, aVF, 11, -aVR, I u aVL, unu cnesa nampaso, aVL, I, -aVR, 11, aVF, u lll. B nononxnenue
YIY4IICHHOMY HPOCTPAHCTBEHHOMY KOJIMYECTBEHHOMY OIPEICNICHUIO OCTpOro HHpapkTa, nocienosatensHoctu Cabrera
oberyaroT BeruciieHne ocu GppoHTanbHo# miockoctu (102). Dto npeacraBieHue Kak Mocie0BaTelIbHbIS
IIpeKapAnalbHble OTBEJECHUST HMEET TakKe Ha3BaHUE MaHOpaMHbIi nmoka3 (103).

Kaunnueckoe 3HaueHne

Wiy npeacTaBiieHHbIE IOCIE0BATENBHO OIHOKAHAIBHBIM PETUCTPATOPOM MIIHM CTaHJAPTHBIM MHO)KECTBOM
YCTpOHCTBaMM OJJHOBPEMEHHONH MHOI'OKaHAJIbHOM PErHCTpalliy MOCIE10BATENbHOCTh OTBEIEHUI 0T KoHeuHocTei DKI
SIBIISIETCS] HICTOPUYECKOM, HEe aHaTOMU4YecKoi. Takum oOpa3oM, Toraa Kak 3JeKTpoj] oT Vi K Ve nepemeniaercss BIEBO U
HEMHOT'0 BHH3, CTAH/IapTHBIC ¥ YCHJICHHBIC OTBECHHS OT KOHEYHOCTEH BO (DPOHTAIBHOM IVIOCKOCTH HE CICAYIOT HU 32
KaKUM OPUEHTUPOM, KOTOPBIN ObLT Obl aHATOMUYECKH ITocenoBaTebHbIM. Hanpumep, otBenenre aVF npencrasisier
pa3HUIYY IOTEHIMAJIOB BEKTOPHON Npoekuuu Mexay oreneHueM III u orBenenueM I, HO 3TO HE JErKO YBUIETh NIPU
CTaH/IapTHOM MOCIEN0BATENLHOCTH perucTpauuu. TouHo Tak ke oTBeneHus I n aVL a3BuBaroTcs NpoTUB 4acoBOi
CTPEJIKU B aHATOMUUECKOM cMbIcie oT oTBeaeHus 1I. O6 otBenenn aVR yacto 1yMaroT Kak o IEPEBEPHYTOM OTBEICHUH,
KOTOPOE CMOTPHT HA NMPEACEPAUS OT BEPXYLLIKH KETYA0UKOB, HO HHBEPCHIO aVR MOXHO paccMOTPETh Kak IIPOEKLHIO,
KOTOpast HAXOIUTCSl aHATOMUYECKH IPOTUB 4acoBoi cTpenku oT otBeneHus I k orenenuto 1 (101). C ucnonb3oBanuem
nepeBepHyToro avVR, kak coodmmany, ymy4nmnack JHarHoCTHYeCcKask KIacCH(pHUKAIMs U OLICHKA PHCKA, CBSI3aHHBIC C
OCTPBIM HI)KHUM M OOKOBBIM HH(apKkToM Muokapna (104).

Pexomenpanun

PyruHHOE HCnosb30Banue mocienoBatensHocTi Cabrera 1yist IPEACTABICHUS OTBEACHUI OT KOHEYHOCTEH MOMKET ObITh
PEKOMEH/I0BaHa KaK aJlbTePHATUBHOE NpeCTaBicHue cranaapra. [Ipencrasienue B hopmare 4 KOJIOHKH 3-X OTBEIECHHI
cieBa Hanpaso (aVL x IIT) ioruuHo, IoToMy 9TO0 3TO OJIMIKE K TPAAMIIMOHHOMY Pa3MEIIECHUIO OTBeIeH U | clieBa BBEPXY.
Taxke peKOMEH/IYeTCs MOAIEPKATh IOCIIEN0BATEILHOCTD CJI€BA HAMPABO, PEKOMEHIyeMasl Ul TOPH30HTAIBHOIO [I0Ka3a
OTBEIEHHH OT KOHeuHocTel. OIHAKO, HaJI0 NIPU3HATD, YTO HACTOSIIMI CTAHAAPT OTBEACHHI ITyOOKO YKOPEHEH B
tpaaunun KT, uTo 6 ero n3MeHUTh HEOOXOMUMBI TO/Ibl. B HacTosIIee BpeMst Ha/10 TOOLIPATL H3rOTOBUTEIICH CIEaTh
9TOT [I0Ka3 JOCTYITHBIM M OOBIYHBIM B HOBBIX 3JIEKTPOKapaArorpadax.

AnbTepHaTUBHbIE pa3MeLLeHNs OTBEXEHUN

TyJoBue u apyrue Mmoaupuxkanun
PasmenneHnne oTBeieHUI 0T KOHeYHOCTE

TexHoJsorus

ITomexu OT OBMKEHUSI PYK U HOT BO BpeMs aMOynaTopHoi (XoaTep) ¥ Harpy30uHOM 3J1eKTpoKapIuorpaduu MoKeT ObITh
YMEHbLIEHA Pa3MeIlEHUEM OTBEACHUN OT KOHEUHOCTEH Ha TysoBulle. B aTux auarsoctnyeckux npuioxkenusx OKI' B 12
OTBEJIeHUsIX ObliIa 3aperucTpUpoBaHa B 3JEKTpoaHOM no3uruu Mason-Likar (105), B KOTOpoii 31€KTpoasl pyKu
[IOMELIEHBI B OAKIIOUNYHBIC IMKH, @ JIEKTPOJ JIEBOI HOI'M IIOMELIIEH Ha MONITYTH MEKAY PEOEPHBIM KpaeM U
[IOZIB3JIOIIHBIM TI'peOHEM I10 JIEBOH NepeiHeH MoAMbIIIeuHOH TuHuK. bonee coBpeMeHHble npuinoxenus Mason-Likar
YCTaHABJIUBAET MOJOXKEHUE IEKTPOAOB PYKH Hax kitouniamu (81,106). IlpekapauanbHble 3JIEKTPOIbI PACIIOIOKEHBI B
CTaH/apTHBIX O3UIUAX. AJIbTepHATUBHAS MOIU(UKALNS pa3MEIEHHs OTBEACHUH OT KOHEUHOCTEN MIPEATIOKEHHAs JUIs
BEJIOIPIOMETPHH BEJIOCHUIIE/IA IOMEILAET SIEKTPObI PYK Ha HAPYXKHYIO TIOBEPXHOCTD IUI€Ya U 3JIEKTPOJbI HOT Ha
nepenHue nojas3aouHele rpeduu (107). OTBeaeHHs OT KOHEUHOUTEH HHOIAA PaciloIoraroTCs Ha TYJIO0BUILE, YTOObI
YMEHBUINTh apTeaKThl T IBMXKEHUS PYK U HOT BoO BpeMs peructpaiuu DKI' y miianeHues.

Kaunnueckoe 3HaueHne

ITomexu OT JBMKEHUSI KOHEYHOCTEH BO BpeMsi pyTHHHOM amOyinatopHoi OKI' 1 B TeueHHe HArpy3Ku JeIaloT
CTaHJAPTHOE pPa3MElICHHUE AIEKTPOAOB OTBEJICHUN OT KOHEUHOCTEH HenpakTUYHbIM Juist MoHUTOpuHTa DKI'. TunuuHbIit
MOHMUTOPHHTI BKJIIOYAET (PUKCUPOBAHHOE MECTO Y KPOBATH MJIH TEIEMETPUUECKOE HAOMIOJEHUE 32 PUTMOM U CETMEHTOM
ST, xonuuecTBeHHYI0 aMOyIaTopHYyIo AekTpokaparorpaduio (Xonrtep) u peructpao JEIT Bo Bpemst
JIMarHOCTUYECKOr0 Harpy3o4yHoro TectupoBanus (108). Jluarnos purma mpakTUYECKH HE 3aBUCUT OT pa3MeLleHUs
JIEKTPOAOB; OJHAKO, 3aIIMCH, KOTOPbIE UCIIOIB3YIOT JEKTPOIbI TYJIOBHILA, OTIMYAOTCS CYLLIECTBEHHO OT CTAHAAPTHOM
OKT B 12 orBenenusax. K romy e, nonoxkenue tena toxe BiuuseT Ha OKI™ (109), MOHUTOPUHT 51€KTpOaMHy,
PAacIOI0KCHHBIMHI Ha TYJIOBHILE, HE MTOACPIKUBACTCS CTAHAAPTHBIMA OTBEJCHUAMH Ha KOHCYHOCTSIX, M HCKa)KCHHE
LIEHTPAJILHON TEpMUHAIM U3MEHSET YCUIICHHbBIE OTBEJICHNSI OT KOHEYHOCTEH U npekapauaibabie orBeaeHus (110, 111).
3anucu Mason-Likar u gpyrue anbTepHaTUBHBIE pa3MEICHUS 3JIEKTPOJIOB MOTYT 3aTpoHYTh Mopdosoruto QRS Gosnbie,
YeM PEenoIpU3aLHIo [0 CPaBHEHUIO co crannapTHoi DKI'; 3T pa3inuuus MOryT BKIIouaTh {105KHO-0TpULaTeIbHbIE U
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1 JIOKHO-TIOJIOKUTENbHBIE KpuTepun nHpapkra (81, 112). ApredakThl ABMKCHHS OTBEICHHUH - creluduyeckas npodiiemMa
JUIsl pyTUHHOM 3aIIMCH Y HOBOPOXKIEHHBIX, MJIAJICHIIEB U MAJIEHbKUX AETEH, Y KOTOPBIX OTBEJIEHUS OT TYJIOBHIIA HHOI A
UCTIONIBb3YIOTCS; KIMHUYECKOE 3HaUeHHE UMEIOIIUXCS pa3/Inuuil He yCTaHOBJIEHO.

Pexomenmpanumn

OKT', 3aperucTpupoBaHHHBIC C Pa3MELICHUEM Ha TYJIOBHIIE MJIEKTPOIOB KOHEUHOCTEH, HE MOT'YT CUHTATHCS
SKBUBaJEHTHbIMH cTanaapTHeIM DK 1 Beex 1eneil 1 He TOJDKHBI UCIIONb30BAThCS IMTONIEPEMEHHO CO

crangaptaeivu DK u1s nocnenoBarenbHOro cpaBHeHus. HeoOxoauma orieHka BO31CHCTBHS Pa3MEICHHBIX Ha TYJIOBHUIIIE
OTBEICHUH OT KOHEYHOCTEH Ha aMIUIUTY/IbI 3yOLIOB ¥ MHTEPBAJIbl Yy MJIa/ICHIIEB. 3aITUCH, JUISl KOTOPBIX HCIIOIb30BAIUChH
OTBE/ICHUS OT KOHEUHOCTEH, PaCHOIIOKEHHBIE Ha TYJIOBHIIIE, JOJKHBI ObITh ICHO MAPKUPOBAHBI TAKXKE, KaK 3aIlucy B 12
OTBE/ICHUSIX 3aITUCH C PACIIOJIOKEHHBIMH Ha TYJIOBHUIIIE OTBEICHUSIMH OT KOHEYHOCTEH Y HOBOPOXKJAEHHBIX UIIH Y
MaJICHbKHUX JIETeH U B TeUEeHHH aMOyJIaTOPHOW M HArPy304HOMU 3JIeKTpoKkapauorpaduu K B3pocibix. Kpome Toro, 3anucu
3apErucTpUPOBAHHbIC CU/IS WM B BEPTUKAJIBHOM IOJIOKEHHH HE JIOJDKHBI PACCMATPHUBATRCS TaK )K€, KK CTaHJapTHBIE
OKT', cienaHHbIC B MOJIOKESHUH JISXKa.

YMeHb1IeHHBbIE HA0OPBI J1EKTPO/IOB

TexHosorus

B03MOXXHO MaTeMaTHueCKH IIOCTPOUTh cUHTe3MpoBaHHYI0 DKI' B 12 0TBeAEHUAX U3 YMEHBLIEHHBIX HAOOPOB JTBEICHHH.
OTOT CUHTE3 MOXET ObITh NPUOIU3UTENBHBIM, HO HE OyJeT AyOIMKaTOM 3alIMUCH, OTY4EHHOH IT0CPEACTBOM
CTaH/apTHBIX oTBeieHUH. Cuctema orBeneHuit @panka Oblia pazpaboTaHa, kKak HAOOp OTBEACHUM I IOITYydEHUS
BOCIPOU3BOUMON OPTOrOHAILHOM IIPOEKLMY OTBEICHUH, YTO MOXKHO ObLIO MCIIONB30BATh U1l BEKTOPKapIuorpaduu
(5). Cuctema BKiIIOUaeT 7 3IEKTPOAOB, 5 U3 KOTOPBIX PACIIOIOKEHBI B TOUKAX TOPU30HTAIBHOI INIOCKOCTH,
NepeceKarolei naToe Mexxpedepbe 10 JIEBOW CTepPHAIBHOM JIMHUU: A - Ha JIEBOW CpelHel oAMbIIeyHOoi iuHuH, C - Ha
nepeHel jgeBasi CTeHKe rpyJHOM KieTkH Ha nonnyty Mexxay E u A, E — B cepenune rpyauHs! criepeny, 1 - Ha npaBoit
CpeaHel akCWUISIPHOM TuHUK, 1 M - B cepelnHe No3BOHOYHMKA c3aau. Kpome Toro, anektpoxn H nmomernancs B
COEIMHEHMH ILIeU U TYJIOBHINA c3a1H, U 31ekTpoa F nomernascs Ha neByto Hory. OpToroHajabHas CUCTEMa OTBEJCHUI
IIOCTPOEHA Ha MOJENH PaBHOBECHS BOJbTaxa oTBefeHuil. Cucrema orBenieHuii EASI - ymeHbleHHbIH Habop U3 5
OTBEJIeHUH, KOTOpPbIH ucnonb3yeT E, A u I anexrpoas! u3 cucrems! oTBeiHUMH PpaHka ¢ 100aBIeHHEM MIEKTpoaa S
CBEPXY I'PYAUHBI IOCEPETUHE, BMECTE C 3a3EMJISIOIIUM 3JIEKTPOAOM 00ECIIEUNBAIOTCSI OPUEHTUPYEMBIE OPTOIOHAJILHBIE
curHansl (113). Bmecte ¢ opTOroHajbHBIMU JaHHBIMH, JUIs cucTeMbl oTBeeHui EASI Oblnn pazpaboTaHbl

ko3 duuuents! i cuntesa OKI' B 12 oreenenusx (114). [Ipeumymectsa cuctema orenenuii EASI nuis MoHuTOpHHra
MAIMEHTA COCTOUT B OTCYTCTBHH 3JIEKTPOJIOB HA KOHEYHOCTSIX, YTO [IO3BOJISET MALEHTY HIEpeIBUraThes 6e3
HeycTpaHUMBbIX IoMex curHaia JKI', B oTCyTCTBUU TOTPEOHOCTH ONPEACIIATh MEXpeOephs, U HE MELIAeT IPYab.

Knunnyeckoe 3Ha4eHHE

ITockonbKy MOHUTOPHIOBBIE IIPUJIOKEHUS YMEHBIIEHHBIX HA0OPOB OTBEICHUS IIIUPOKO PACIPOCTPAHEHBI U AJITOPUTMBI
PEKOHCTPYKLUU B 12 OTBEJCHUM AOCTYIHBI IS IPAKTHKH, BaXKHO PACCMOTPETh CYIIHOCTb 3THX 3anucell. Cucrema
orBesieHni PpaHKa U Jpyrue CUCTEMbl BEKTOpKapAHOrpadMueCKUX OTBECHUH BBIBOAAT OPTOrOHAIBHBIE KOMIIOHEHTHI X,
Y u Z cepaeynoro BekTopa. OHU MOT'YT ObITh OOBEIMHEHBI B 3-MEPHbIE BEKTOPKapAorpaduueckye neTiy B 2-MepHbIX
IUIOCKOCTSIX ((POHTATIBHOMN, TOPU3OHTAIBHBIN U CAarUTaIbHOMN); OHM MOTYT OBITh TAK)K€ HEMOCPEACTBEHHO HCCIIEI0BAHBI
Kak 3anuch BoabTax-BpeMs DKI'. UucioBsle mpeoOpa3oBaHus OPTOrOHAIBHBIX JAHHBIX MOT'YT UCIIOIB30BAThCS JUIS
cunte3a OKI' B 12 oTBeaeHUAX, HO 0000LIEHHBIE NEPEBOIHBIE KOI(DGULMEHTH! TOIXKHbI UCIIOIb30BATLCS C YUETOM
UHIVBUAYAJIbHBIX 0COOEHHOCTEN (hOPMBI TYJIOBUINA M PA3HOPOJHOCTH nmnenanca. Crnenuduyeckue Ui Kaxa0ro
MaIyeHTa npeoOpa3oBaHus, MOJyYeHHbIE B pe3yibTaTe cpaBHeHus ¢ 6a30Boii OKI' B 12 oTBeeHUSAX, MOT'YT YIYYLIUTh
TOYHOCTb ITOCIIEAYIOLIMX CUHTE3UPYEMBIX 3anucei. HeonHOpOAHOCTh TY/IOBHUINA TAKXKE OTPAHUUMBAET COIOCTaBUMOCTD
CHHTE3UpYEMBIX 3anuceil 12 orBenenuit, nonydeHHbix u3 oreneHuii EASI. Ilpeumymmectso orenenuii EASI B
OTHOCHUTEIBHOM aHATOMUYECKOH IIPOCTOTE Pa3MELLEHNUs JIEKTPOAOB. 3alKCH, CHHTE3UpOBaHHble U3 oTBeAeHu EASI,
HMEIOT NOJIe3HYI0 Koppersiiuio co crannaptHoi OKI B 12 orBenenusx (115 116); ogHako, mokasaHo, 4To
CHHTE3UPYEMBIE 3alIUCH MOT'YT OTIMYATHLCS 110 MPOLOKUTEILHOCTU UHTEPBAJa U aMILIUTY/IE OT COOTBETCTBYIOLINX
cranaapTHeIX OKI'. JleficTBUTENBHO 1M CHHTE3UpYEMbIE 3alMCH B 12 OTBeIeHUAX 00€CIeunBaOT IPaKTHIECKOE
IIPEUMYILECTBO U aJEKBaTHOE BOCIIPOU3BE/ICHNE cMelIeHHsI ceTMeHTa ST ObITh 3aMEHON CTaHAAPTHBIX BO BPEMsl OCTPBIX
HIIEMUYECKUX CMHIPOMOB - BOIIPOC MHTEHCUBHOT'O IIpoloipKatonerocs ucenenoanus (117). JloctaTouHa i TOUHOCTh
9TUX NPEOOPa30BaHUM AJIsI MOHUTOPUHIA U3MEHEHHH PENONISIPU3aLUN MOTYT — MOI'YT OTBETUTh MEIMKAMEHTO3HbIE
UCCIEA0BaHUSA00NErYUTh UCTIBITAaHUS NIpenapaTa y aMOyIaTOPHBIX CyOBEKTOB.

Pexomenmammu

CunresnpoBannbie DKI' B 12 orBeaeHusX He SKBUBaNIEHTHBI cTaHAapTHBIM ODKI' B 12 0TBEACHUSIX U HENIb3s
PEKOMEHIOBaTh MX PYTUHHOE UCIONb30BaHKe. Bee 3anucu B 12 0TBeeHUSX, MONTYYEHHbIE TyTEM CUHTE3a U3
YMEHBIIICHHBIX HA0OPOB OTBEACHUI JOJKHBI OBITh YETKO MapKUpOBaHbl. X0Ts cuHTe3upoBanHbie DK, koTopbie
UCTIONB3YIOT cucreMy orBerieHnii EASI, oueBHIHO, MOTYT OBITh aJIeKBaTHBI B HEKOTOPBIX LIENSIX, TAKUX KAK MOHUTOPUHT
pUTMa UX HENb3s CYMTATh SKBUBAJICHTHBIMU CTAaHAAPTHBIM 3aITUCSM B 12 OTBEACHUSX MM PEKOMEHIOBATh B HACTOsIIIEE
BpeMs KaK aJlbTepHATHBY PYTHHHOT'O UCIIOJIb30BaHHUS.

Pacmmpennsie HAG0pbI OTBeACHUIH
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TexHoJsorus

I'nbpunHble cucTeMbl OTBEACHUH, BKiItouas 3 orBeeHus 110 @paHKy co CTaHAAPTHBIMU 12 OTBEIEHUSMU, MOTYTT
HCII0JIb30BATHCSI HEKOTOPBIMU 3JIEKTpoKapanorpadamu. Paciypennsle HaOOPbI AIEKTPOAOB BKIIOUAIOT HJIEKTPOIHbIE
PSLIBI, UCIIONB3YeMbIe UL KapTorpaduu 371eKTPUUECKOM AeATENIbHOCTH CEp/Ilia C IOBEPXHOCTH Tena. Psabl Ha TynoBuIIe
BKJIIOYAIOT JIEKTPOJIbl COEIMHEHHBIE B TOPU30HTAIBHBIE U BEPTUKAJIbHBIE JIMHUU. [leTany 3TuX psagoB HaXO4ATCsA BHE
00J1acT! HaCTOAIIEr 0 0KIaa. MceneqoBaHus perucTpanuy Kaprorpauu NoBEpXHOCTH TeIa OT CETH JIEKTPOJOB
IIPEOCTABIIIOT MOJIE3HbIE cBeAeHUs 0 Jokanu3auuu DK undopmanuy Ha rpyIHOH KIIETKE, HO €€ CII0KHOCTb
HUBEJIUPYET €€ UCIOJIb30BaHUE BMECTO cTanAapTHoH DKI' B 12 oTBeAeHUSIX A PYTUHHOM perucrparus.
JlononHuTeNnbHbIe IPyIHBIE HIEKTPOIBI MOTYT OBITh MONE3HBI ISl UCCIIEA0BAaHMs OCTPOro uHdapkra. Uerbipe
JIOIIOJIHUTEIIbHbIE TIPEKapAuaIbHbIE OTBEAECHUSI ObLIM IPEIUIOKEHBI ATl UCIIONB30BAHUS B 3TOM KIMHUUECKOM Cllydae
(V3R, V4R, VsR u VeR), kaskapli 13 KOTOPBIX IOMEILEH C IPaBOil CTOPOHBI B 3€PKaIbHOM OTOOPaXKEHUU K CTAHAAPTHBIM
IIPEKapAnaJIbHBIM pa3MEIEHUAM JIEKTPoJaM. B 9TOM paBOCTOPOHHEM pALY 3JEKTPOJIOB, CTAHAAPTHBIA V1 MOKHO
CUMTATh DKBUBAJIEHTHBIM V2R, craHIapTHBINA V2 MOXKET CUUTATh SKBUBaJIIEHTHBIM VIR. Mcnonb30BaHKe NOMOIHUTEIBHBIX
3aJJHUX IPYIHBIX JIEKTPOIOB ObLIO NPETOKEHO AJIs UASHTUDUKALUY ToabeMa cerMeHTa ST B 3aHel CTeHKe, OHU
BKJIIOYAIOT V7 (B 3a1HEH MOAMBIILIEYHOM TuHUN), Vs (HIDKE JT0naTKh) U Vo (110 napaBepTeOpanbHOI TMHUN), KaXKIbIi B TOH
e TOPU30HTANILHOM IIIOCKOCTU Kak U Ve (118-120).

Knunnyeckoe 3Ha4eHHE

XOTs1 OCTPBIH [TPAaBOXKETYLOUKOBBINA MHGAPKT MOXKET MHOIAa ObITh Paclo3HaH 110 NOBbINIeHUI0 cerMenTa ST B Vi,
uccnenoBanus ¢ Hadana 1980-bIX ro0B NPOAEMOHCTPUPOBAIIH, YTO JOIOJIHUTEIbHbBIE IPABOCTOPOHHUE IPEKOPIUaIbHbIC
OTBEJICHUSI UMEIOT LIEHHOCTh [UIS IMarH03a OCTPOro NPaBOXKENTyA0YKOBOrO HH(APKTA y NAIIMEHTOB C HWXKHUM HH(PApKTOM
(121-123). B saTom ciydae nosiieHue cermenra ST 6onee 0.1 MB B 1 nin Gonee npaBbIX NpeKapaUaabHBIX OTBEJCHUSIX
SIBJISIETCS. YMEPEHHO YYBCTBUTEIBHBIM U CHELU(GUYHBIM JUT IPABOXKENYA0UYKOBOI0 IIOBPEXEHUS U ObUIO CBSI3aHA C
HIDKHEH [IpaBOoXeTy104KoBoi nuchyHkimelt (124 125) u yBenuueHneM rocuTanbHbIX ocaoxHeHuit (126). Octpblii
nH(APKT 3aAHEH CTEHKU JIEBOT'O JKENYJ04Ka TEOPETUUECKU MOXKET ObITh IMAarHOCTUPOBAH IO PELIUIIPOKHOMN JENPECCUU
cermeHTa ST, HaOmogaeMoil B pekapiuaibHbIX OTBENCHUAX V1 - V3, U, IOXO0XKE, YTO U JOIOJIHUTENbHbIE
IIPaBOCTOPOHHUE U TOMOTHUTENbHBIE 3aJJHUE OTBEICHUS MOI'YT OBbITh BOCCTAHOBJICHBI U3 CTAHAAPTHBIX O0TBeAeHNH DK
(127). lononHUTENBHBIE OTBEACHHS HE NOBBILIAIOT YyBCTBUTEIBHOCTD JUIs HH(APKTA 110 TAaHHBIM BCEX UCCIIEI0BAHMIT
(128); onHaxo, mosbitieHre cermerTa ST TONBKO 10 3a/1HEH J€BOI YacTH rpyIHON KIIETKH, KaK coo0IIaiu, OblI0
HalJIeHO B HEKOTOPBIX cinydasx 3agHero uudapkra (118). HenaBHue pykoBosiiue NPUHIMIBI 10 BMEIIATEIbCTBAM IIPU
OCTPBIX KOPOHAPHBIX CUHAPOMAX MPEANNCHIBAIOT Pa3UYHBIN 110 BXKHOCTH 00pa3 feicTBUil U1 MHDApKTOB ¢
noBelnieHueM cermenTa ST u 6e3 nossiienus (129). B atom cMeicne, nepenuss aenpeccust ST Bo BpeMs HHpapKTa 1o
IIPOEKLMU IPOCTPAHCTBEHHOI'O BEKTOPa OyIeT 3JeKTpoKapAnorpapuIecKy SKBUBAIEHTHA 3a/jHeMY HoBbIIeHHIO ST,

HO OHM MOT'YT BECbMa Pa3IN4aThCs B TEPMHUHAX OYKBaJIbHOM MHTEPIPETALUY JEUEHHS B PyKOBOASIINX IPUHIMIIAX,
KoTopas TpeOyeT “nobliieHus ST B MHTEPBEHIIMOHHOM anroputMe. Jlaxe B 3ToM ciydae, nossinieHue ST B 3aHUX
OTBEJICHUSX IIPU OCTPOM 3aJIHEM HH(APKTE 4acTo MEHee | MM 10 aMIUIUTYJIE, ¥ U3-3a OPUEHTALMU OTBEACHUH, 3ddexra
6JIM30CTU U HEOJHOPOJHOCTH TYJIOBUINA 3TO MOBBIILIEHUE, BO3MOXKHO, HE SKBUBAJICHTHO B 0CONIOTHOM BEIMYHMHE
nenpeccuu ST B nepenuux orBeeHusx. [lopbimenne ST B 1 unu Gosblie 3aJHUX OTBEICHUI UMEET YMEPEHHYIO
YYBCTBUTEJILHOCTb U BBICOKYS ClIelM(UUHOCTD Ui MHapKkTa 3aaHel creHku (130), HO IEHHOCTh 3TUX JOMOJIHUTENbHbIX
PE3YNIBTAaTOB AJIsl IPEACKA3aHUsl YBEINUEHUS! BHYTPUOOIBHUYHBIX OCIOXKHEHUH Hen3BecTHa (126,131).

Pexomenmanuu

IockonbKy jedeHne nHpapKkTa MOYKET MCHSATHCS B 3aBUCHMOCTH OT BOBJICUCHUS MIPABOT0 XKETYA0UKa, PEKOMEHTYEeTCs
perrcTpaIys JOMOIHUTEBHBIX MPABOCTOPOHHUX MPEKapAHATbHBIX OTBEACHHH BO BPeMs OCTPOro HHMapKTa HIKHEH
CTEHKH JICBOTO JKeTyno4uka. PyTHHHAs perucTpaIiys 3TUX OTBEACHHN PH OTCYTCTBHE OCTPOTO HIKHEro HH(apKTa He
pekoMenyetcs. Fcronb30BaHue TOMOTHUTENBHBIX 3aIHUX MTPEKAPIHATbHBIX OTBEACHUH MOXKET ObITh PEKOMEHIOBAHO
B CITy4asx, KOrjia JieueHue OyaeT 3aBUCETh OT JTIOKYMEHTAJIBHOIO MTOATBEP K ICHNUs MoBbIIeHUs: ST Bo Bpems nHpapKTa
WJIN IPYroro 0OCTPOro KOPOHAPHOTro CHHAPOMA. PyTHHHAS perucTpaIiys 3THX JOMOTHUTENbHBIX OTBEACHUN MPH
OTCYTCTBUH OCTPOTr0 KOPOHAPHOTO CHHAPOMA He pekoMeHayercs. Tak kak BekTophl cermenta ST Bee Oonee u Gonee
WCTIONBb3YIOTCS TS YIYUIICHUS TUArHOCTHICCKON KIIacCU(PUKAIUK HH(PAPKTa MHOKApIa, PEKOMEHIYESTCS
JIOTIOJTHUTEINbHAS PPOHTANIbHAS TIOCKOCTh ocu cermenTa ST s Texymiero uaMepenust oceid 3yona P, QRS u 3y6ma T.

[Mepekno4eHns n CMeLLLEHNS OTBEAEHUI
“epeKJ’llO'—leHl/lﬂ IJIEKTPOAOB OT KOHEYHOCTEN " npexrapanajabHbIX OTBe)leHI/Iﬁ

TexHosorus

IMepexoueHus oTBeAeHUIT (M, OoNee IPaBUIIBHO, IEPEKITFOYCHHS AIEKTPOIHOr0 Kadess ) HeOOXOJMMBI, KOTIa
NPYJaHHbIE IPOBOJIA OTBEACHUH 1 KOMOMHAIMS 3JIEKTPOAOB HECOBMECTHMBI MIIM KOT'JIa €CTh OIIMO0YHOE COCIMHEHHE
MPOBOJIOB OTBEACHUH C MHANBHIYaJIBHO IIOMEIICHHBIMH SJIEKTPpoaMu. [[BeT KOMMPOBaHHS IPOBOIOB OTBECHHH -
0COOEHHOCTB NPON3BOACTBEHHBIX CTAHIAPTOB JUTA ANMEKTpokapauorpados (24), HO Aaxe B 3TOM CIIydae BO3SMOXKHO
HEpaBUWIBHOE COCIMHEHHUE ITPOBOJIOB OTBECHHI B KabenbHOM TepMuHaie. ComocTaBiIeHHas cO BpeMeHeM MOpP(h 00T st
3y011a P MoXeT Hcnonb30BaThesl, YTOOB! YTOUHUTH MEPEKIII0UEHHE 31eKTPo0B (132), 1 3TU IPUHLKUIIBI JOJIXKHBI
HNPUMEHSTHCS B KOMIIBIOTEPHBIX alropuT™Max. KOMIBIOTEpHEIC ajrOpUTMBL, IPUMEHSIEMBIC B KOMITIOTH3UPOBAaHHBIX
\nekTpokapanorpadax cnocoOHbl K O0OHAPYKESHHIO NepekroueHuit orBeaeHuit (133-137).
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Knnnnyeckoe 3Ha4eHHE

[epexiroueHre OTBEACHUI HA cCaMOM Jiejie pecTasieT co00i NepeKItoYeHne KaOeIbHbIX COSMHEHHH 2 WK OOoJbIIe
JIOJKHBIM 00pa30M pa3MeIEHHbIX 3JEKTPOJOB. DTO MOXKET IPUBECTH K OIIMOOYHOMY COSIMHEHHIO CTaHIaPTHBIX
JIEKTPOAOB OT KOHEYHOCTEH MM aKTUBHBIX 3JIEKTPOIOB C LIEHTPaIbHOM TepMuHaibto. Koraa npexitouenue siexTpoaa
CBSI3aHO C LIEHTPAJILHON TEPMUHAJIBIO, MOT'YT OBITh 3aTPOHYTHI Bce 0TBeicH . [lepexiioueHne oTBeAeHUH Kacatomeecs 2
win OOJbIIIE U3 CTAaHIAPTHBIX OTBEACHUH, TAKUM 00pa3oM, uckaxkaer 3anuck DKI'. [lepexitoueHue oTBENEeHUI OT
KOHEYHOCTEH MOXET IIPUBECTU K JIOKHO-TIOJIOKUTENBHOMY U JIOKHO-OTPULIATEIbHOMY NpHU3HaKaM umemuu (138).
Hexotopsle 13 3TUX U3MEHEHUH MOTYT OBbITh PACIIO3HAHBI KAK TEXHUYECKasi HEUCIIPABHOCTD WM IPaBUILHO
HMHTEPIPETUPOBAHBI BpauoM, 0COOEHHO Koraa npeasiaynie OKI 1ocTymHbl, Torna Kak Apyrue MoryT Hepacro3HaHbl WK
norpedosath noBTopHOH peructpauuu IKI' (139). CmeHa MecTaMH JIEBBIX U IIPABbIX PYYHBIX 3JIEKTPOIOB IPUBOIUT K
nnBepcuu | orBenenus, mensietr mectamu 1l u Il orBenenus, aVR u aVL, Toraa kak aVF octaercs Hem3aMeHHbIM. B 3TO0M
cllydae MOCKOJIbKY LIEHTpabHasi TEPMUHAIIbL HE3AaTPOHYTA, HE IPOUCXOAUT HUKAKUX U3MEHEHUH B IIpeKapAUaIbHbIX
oTBelleHusIX. B HopmanbHbIX cutyanusx I orBeaeHue, Boodle, nogo0HO Ve OTHOCUTENBHO Mopdonoruu 3youa P u
Hanpasnenust QRS. Iozckaska K pacno3HaBaHUIO OTIMYMS 3TUX PE3YIbTATOB OT NOAOOHBIX Y MAIIUEHTOB C
JIEKCTPOKApIUEH COCTOUT B TOM, YTO IIEPECTAHOBKA 3JIEKTPOJIOB BEZIET K CEPBHE3HBIM Pa3INuUsIM MEX Ly OTBeJeHUsIMU | 1
Vs. To ects, OKI' y nanuenTa ¢ JekcTpokapauei MoXeT ObITh "HOPMaIu30BaHO" IpeIHAMEPEHHOM IIEpEeMEHO
JIEKTPOOB U COXPaHSAETCS 3EpKaJIbHOE OTOOPAKEHUE IIPAaBOPACIIOIOKEHHBIX IIpeKapAnalbHbIX oTBeieHuH. CMeHa
MECTaMU IIPOBOAOB 3JIEKTPOOB MPaBOI PYKH U NMPABOH HOTH TaKXKe JIETKO paclio3HaIoTCs, IoToMy uto Il otBeneHne
Terepb B 3allUCU IIOYTH HOJb TaK XK€, KaK U pa3sHOCTb [IOTEHINAJIOB, KOTOpas CyIlecTByeT Mexy 2 Horamu (140, 141),
KOTOpas, B CBOIO OU€pPe/ib, IPUBOAUT K OUEHb HU3KOW aMILUIUTYE TOJbKO B 0TBeeHuH 11, ¢ mepeBepHyTOl cuMMmeTpueit
Mexay cTanaapTHbIMU oTBeaeHusamH I u III. CMena MecTamu IpOBOJOB 3JIEKTPOJIOB JIEBOM PYKU U JIEBOM HOrM Oosee
TPYIHO Paclo3HaTh, IOTOMY YTO YacTO HAOII0aeTCs TOJIBKO HeOobIoe U3MeHeHne ocH U uHBepcus 111 oTBeneHust; uro
MOXKET OBITb 3aII0JI03PEHO 10 U3MEHEHUIO B Mopdosnoruu 3youa P B orBenenusax ot koneunocreit (138), xors
IIPaBOMOYHOCTb 3TOr0 NojxoAa ocnapusanach (137). [logopeHs o HenpaBUIbHOM NEPEMEILEHUH IEKTPOJIOB MOT'YT ObITH
MIOATBEPKICHBI IIPEILIECTBYIOIUMHU WK IOCIEIYIOIUMH 3aUCSIMU C IPABUIBHBIM Pa3MEILICHUEM JIEKTPO/IOB.
IlepecTanoBka NpoBoJOB OTBEAEHTH Viu V2, V2u Vs, min Beex 3 0TBEAECHUN MOXKET BbI3BAaTh HAPYLLICHUE
II0CJIeI0BAaTENbHOCTH peBepcHil 3ydua R, koTopoe cumynupyeT HHPAPKT NepeaHee-1eperopoJouHON CTeHKU, HO

9TOT apTep(hakT YacTO MOXKHO PACIO3HATH 10 U3MEHEHHOH 110C/IEA0BATENBHOCTH IIpeicepAHbIX 3yOoLoB P u 3y6uos T B
TeX K€ OTBEICHUSX.

Pexomenmanuu

MenuuHCKUH epcoHa, OTBETCTBEHHbIH 3a peructpauuto pyruHHbIX DK, nomkeH ObITh 00ydeH Ha npenMer
MIPEJOTBPALICHUS MTEPEMEIESHNS IIEKTPOJIOB U TIEPEKIIFOUCHHUS] OTBE/ICHHUH U 3HATH UX MPU3HAKH. AJITOPUTMBI
oOHapyXeHHs TIEPEKIIIOYSHHUST OTBEACHUH JOIDKHBI ObITh BKIIIOUEHBI B IU(PPOBOIL JIeKTpOKapauorpad Hapsay ¢
CUTHAJIaMU TP HETIPABUJILHO BHICOKOM UMIIEJAHCE OTBEICHHMH, 1 [10JJ03PEBACMbIC HETIONAAKH J0JIKHBI ObITh

BOBpEMS HICHTU(PHULINPOBAHbI YenoBekoM, 3anuckiBatonieM DK, utoObl TukBuaAnpoBaTh npobiemy. Eciu npoGiema He
WCIIpaBJICHA Nepe/l PETUCTPALIMEH, TUArHOCTUYECKOE COCTOSHUE U HaJIMYUe MepeMEICHUE 3JIEKTPOAOB OTBEICHUIA
JIOJKHBI OBITh BKIIFOYEHBI B IPEABAPUTENILHOE HHTEPIPETHPYIOLEEe COOOIICHHE.

CMeneHnst OTBeIeHUIH

TexnoJsorust

Awmmutyast KT ¥ n3mMepsieMble HHTEPBAJIbI U3MEHSIOTCS B 3aBUCHMOCTH OT pa3MeIIeHHs MPEKapIHaIbHbIX OTBEICHHUH,
KOTOpPOE YacTO PACIOJIararoTcs 1ajJeKo OT pEKOMEHIYEMbIX aHATOMHYECKUX y4acTKoB (84, 142). Panuss pabora

Kerwin u nip. (143) npoaeMoHCTpUpOBaia, 4TO BOCIPOU3BOUMOCTh NPH MEPEMEIICHUH MPEKap/IHaTbHbIX 3JIEKTPO/IOB B
npenenax 1 cM OblIa TOMBKO Y MPUOIM3UTENHHO MOTOBHHBI MY)KYHH M Ia)KE€ MEHBIIIEM KOJIHMYECTBE )KEHIHH. TOYHOCTD
pa3MeleH s 3JIEKTPOIOB MPU PYTHHHOM AJIEKTPOKaparorpaduu, moxoxke, yMEeHbIIaeTcs co BpemeneM. HenaBHee
HCCIIEZIOBAHNE COOOIIIIIIO, YTO MEHEE JIBYX TPETCH PYTHHHBIX PACION0KECHHUN MPEKapIHaIbHBIX JJICKTPOIOB
HaXOJWINCH B npeaenax 1.25 noiiMoB 0003Ha4€HHOT0 OPUEHTHPA, HO OIIMOKK He ObLI pacnpeaeneHbl Oecriopsi04Ho
(84). Boree BepTHKAIBHOE pacipeieieHue MPEeKapIHaIbHbIX JICKTPOI0B,4¢M HEOOXOMUMO, MPOUCXOIUT B PE3yIIbTaTe
CMEIIIEHHS BBEPX MEKTPOI0B ViH V2 B 0ojiee MOJOBHHBI CyYacB M BHU3 BIICBO JICBBIX MPEKapAHATbHBIX 3JEKTPOIOB B
Gonee, ueM B OAHOMN TPETH.

Knnnnyeckoe 3Ha4eHHE

V3ameHeHue pa3MeleHus JIEKTPOA0B OTBEACHUN MEKAY PErUCTpalMsAMU — BaXKHasl IPUYMHA JUIS ILIOXOH
BOCIPOU3BOJUMOCTH U3MEPEHHS aMILIUTY] npekapauansHoii OKI™ (86, 90, 144). Bocripon3BoauMOCTh U3MEPEHU
IIPOJOKUTENLHOCTH, BOOOLLE, JIyYIIe, YeM BOCIPOU3BOUMOCTb aMILTUTY B! (145). Bbli0o ycTaHOBNEHO, 4YTO U3MEHEHUE
B Pa3MeIlEHUN NIPEKapIaIbHbIX OTBEJCHUM BCErO HAa 2 CM MOXKET IPUBECTU K BaXKHBIM JIMArHOCTUYECKUM OLIMOKaM, B
YAaCTHOCTH K TaKUM, KaK 3aKJII0UYEHHE O IIEpeaHEe-IIEPEropolo4HOM UHbapKTe HUH(DAPKTE U KETYL0UKOBOH runeprpodun
(142). CmereHue npekapauaabHBIX OTBEIEHUI MOXKET H3MEHUTh KOMIIBIOTEPHbIE ANArHOCTUYECKHE 3aKII0UEHHs B 6 %
3anuceii (85).

Pexomenpanun
IMepuoanueckast iepeKBaar(UKALMA B IIPABUILHOM PACIIONOKEHUHU [IPEKapIHAIbHBIX 3JIEKTPOIOB IOJKHA ObITH
PYTHHHOI# JUIs BCETO IIEPCOHAA, KOTOPBIi OTBETCTBEHHBIH 3a peructparmio K. ITociegoBarebHbIE 3aMHCH B OCTPBIX
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WM MIOAOCTPBIX CiIydasiX IMMOMOIIN JOJKHBI UCIIOJIb30BATh HEKOTOPYIO (bOpMy MAapKHUPOBKH KOXHU IJIs1 o0ecreueHust
BOCIIPOM3BOAUMOCTH Pa3MECIICHUSA OTBe)IGHPIﬁ, Korja HEC BO3MOXHO OCTaBHUTh AOJIKHBIM o6pa30M YCTaHOBHUTB 3JICKTPOIbI
Ha MCCTO.

Komnblotepnas narepnperanus IKI'

Texuosorus

JIBa KOMITBIOTEPHBIX MpoIlecca TPEOYIOTCS IS JUarHocThdeckux nudposbix nporpamm DKI', koTopblie obecrieynBaroT
JIMArHOCTHYECKYIO MHTEpIpeTanuio. [lepBast craaus - MOArOTOBKA CUTHAA Ul aHAJIM3a [OCPEICTBOM METOI0B, KOTOPbIE
o0cyxaaauch Bhime. Kak 00Cy»KIeHO B MPEIIIECTBYIOIIEM pa3Ieiie TOro JOKyMEHTa, TOYHOCTh HU3MEP CHUIA

UCIIOJIb3yeMasl B TUAarHOCTUYECKUX alrOpUTMax, ONpeeieHa TEXHUYECKUMU NIpo0IeMaMu, KOTOphIe BIMAIOT Ha
oOpabatbiBaemslii curHan (9, 23, 28, 42, 146). Otu o0pabaThiBalOIIMe CUTHAI METO/IBI BKIIIOYAIOT 00pa00TKy CUrHAIA
(ocymecTBiieHre BEIOOPKH, GUIIbTpalys, ¥ popMupoBaHue madaoHa), U3BJICYEHHUE OCOOCHHOCTEH U

n3mepenue (147-151). 3aBucumble OT BpEMEHU CUHXPOHHBIE JAHHBIE OTBEICHUN U KOHCTPYMPOBAHUE NPEJICTABUTEILHOTO
11a6JI0Ha KOMIUIEKCOB Ba)KHBI B OTHOIIEHUHU HAa/ISKHOCTU U3BIIEUCHUSI OCOOCHHOCTEH U U3MEpEHNUs; 000OIIECHHbIE
HU3MEPEHHS UHTEPBAJIOB MOT'YT OBITh CUCTEMAaTUUYECKH MEHBIIIE, KOI'JIa JAHHBIE B PealbHOM BPEMEHU HE HCIIONb3YIOTCSL.
Bropas cranus aHanu3a IpUMEHSET TUarHOCTUUECKHE aIropuTMbl k oopadoranHoil OKI'. Jlnarnoctudyeckue alropuTMsbl
MOT'YT OBbITh 3BPUCTUYECKUMH (OCHOBAHHBIE Ha OIIBITE PaBUJIA, KOTOPHIE SIBISIFOTCS JE€TEPMUHUPOBAHHBIMU) HIIH
CTaTUCTUYECKUMH (BEPOSTHOCTHBIMM) 10 CTPYKTYPE. DBPUCTUUECKHE TUATHOCTUUECKHE alTOPUTMBbI ObLIH
[IEPBOHAYATILHO Pa3pabOTaHbl C BKIIOYEHHEM JUCKPETHOTO U3MEPEHMS B HauaJle JepeBa pelleHus win OyseBble
KoMOuHanuy kpurepuen (152-155). Cratuctuueckue IUarHoCTUYECKUE alTOPUTMBbI 00XOAT MPOOIEMBI
JIMarHOCTUYECKON HEYCTOMUMBOCTH, KOTOPbIE CBSI3aHbI C MAJICHBKUMU I10OCIIE0BATENLHOCTIMU AUCKPETHOTO PA3JIENECHUS,
JI00aBIIsisE BEPOSTHOCTHBIC 3aKITIOUEHHUS K quarHo3y. OHu MoryT 6asupoBathest Ha bayesian noruke (156). dpyrue
CTaTUCTUYECKUE METO/IbI UCTIONIB3YIOT JUCKPUMHUHAHTHBII aHaIKU3 GYHKIUH, KOTOPBIH MOXKET UCIIOIb30BaTh
HernpepbiBHbIE napameTpsl DK B 10NOMHEHNE K JUCKPETHBIM [IEPEMEHHBIM JUIs ToueyHoro noacuera (157 158). Otu
AITOPUTMBI UMEIOT TEHAEHLUIO OBITH O0JIee BOCIPOM3BOAUMBIMU, YEM PaHHUE 3BPUCTUYECKUE METObI, aXe IIPH TOM,
YTO OHM MOTYT NEPEiTH K JUCKPETHOMY Hayally JUls IMarHOCTUYECKUX 3aKIoueHnid. HeBpasibHble CETH OTIINYAIOTCS OT
00BIYHOTO JUCKPUMHHAHTHOIO () yHKIIMOHAIBHOI'O aHAJIM3a B ClIoco0€e 00yUYeHUs], B PE3YIbTUPYIOIIEH KIacCubHUKaLU 1
B IOJIy4eHHble rpanunax pemenus (133, 159, 160). Cratuctrueckuit METOABI 3aBUCAT OT 0a3bl JaHHBIX XOPOLIO
3aJJOKyMEHTHPOBAHHBIX CIy4aeB ¢ UCIIOJIb30BaHUEM IIOMCKa 0 onTuManbHbM apamerpaM OKI'. Takas 6a3a naHHBIX
JIOJKHA OBITh JOCTATOYHO OOJIBLION, YTO ObI PE3YNIbTAaThl ObLIM CTATUCTUYECKU HaZeXKHbI. ba3a JaHHBIX TOIKHA
coziepKaTh JOCTATOYHO CIY4aeB C Pa3InUHBIMU CTEIEHSIMU NAaTOJIOTHH, B AUANA30HE OT YMEPEHHBIX J10 TSKEIBIX
CIIy4aeB, U penpe3eHTaTUBHOE pacrpe/elieHre o0nX CMelIanHbIX ycnoBui (6, 9, 17, 161). Cratuctuka Xopouio
JIOKyMEHTUPOBAHHBIX MOMYIISILIUHA HCIONb30BATIUCh, YTOOBI CO3JaTh IUATHOCTUYECKUE AITOPUTMbI, KOTOPBIE HE JUTMHHEE
MIPOCTOr0 MOJAPAKAHUAT YeToBeueckoi pactmdpoBku (162). TouHo Tak xe ObUIO MMOKAa3aHO, YTO JOMOJHEHUE KPUTEPHUS
BEKTOPHOM NET/IH (WX SKBUBaJICHTHAs: MHGOpMAIKs, BEIBEAECHHAS U3 OJJHOBPEMEHHBIX OTBEJCHUM), yaydlaeT JUarHO3bl
OKT B 12 orBenenusx (97,98).

Knnnnyeckoe 3Ha4eHHE

VmeroTcs faHHBIE O IOTEHLIUAIBHO CUIIbHBIX BO3JIEHCTBUAX TEXHUUECKUX (hakTopoB Ha usmepenus OKI', He yIUBUTENLHO
YTO UJIEHTHYHbIHM UarHOCTUUECKHH aropuTMbl MOIJIM Obl A€fICTBOBATH HO-IPYroMy, €Ciii Obl BBOAMMBIE curHaasl DKI
IIOABEPIIIMCh 00pabOTKE Pa3IMYHbIMU MeTojaMU. [IpuBep>KeHHOCTh METOAOMIOIMYECKUM CTaHAApTaM MUHUMU3UPYET 3TU
pas3nuyus, yIyI4dilacT OAHOPOIHOCTh U3MEPEHHS M MHTEpIPETALU U 00JIeryaeT ociea0BaTe/IbHOe CpaBHEHHE 3aMuCeil.
Jlaxe npu PUBEP>KEHHOCTH CTAHIAAPTAM MOTYT 0XKMIATHCSI HEOOJIBIINE CUCTEMAaTUUECKHUE Pa3INUUs B U3MEPEHUAX
MEXAY AUaTHOCTUYECKUMHU HHCTPYMEHTAMHU, KOTOPBIE UCIIONIB3YIOT Pa3jIMuHbIe METOABI 00paboTKU, 0COOEHHO B
OTHOILIEHUH JUArHOCTUKU BaXKHbBIX 00IUX H3MepeHui npogomkurenbHoctd QRS u untepsana QT. ccnenoBanue 1985
r. esporeiickoii rpynnbsl CSE npoaeMoHCTprpoBaio, 4To pasinyus naMepeHuii cpeau 10 crannaptHbix cucrem DK
MOT'YT OBITh JOCTaTOYHO OOJBIIMMY, YTOOBI U3MEHUTh AHAarHOCTHYECKHE 3aKiatoueHus (17); oqHako, HET COBPEMEHHBIX
HCCIIEI0BaHUI HEOCPEACTBEHHO CPABHUBAIOIINX [IA0IOH M 00IIME U3MEPEHNUS, CAETaHHbIe COBPEMEHHBIM TIOKOJIEHUEM
KOMMEPUYECKH AOCTYITHOTO CTaHxapTa cucTeMsl perucrparuu DKI'. BHe TexHUUecKUX Npo0JieM TOUHOCTh U3MEPEHHUS,
oleHka pabots! nporpammsl OKI" tpynna (9, 15, 17, 163). IIporpaMmbl MOT'YT ObITE CPaBHEHBI C JMATHO3aMH OIIBITHOT'O
KapJHoJI0ra Uik KOHCEHCYCa OIBITHBIX KapJUOJOr0B WIN C AUarHO3aMH, YCTAHOBJIEHHBIMU HE3aBUCUMbIMU JAHHBIMU.
I'pynna CSE onenuna 15 OKI' n nporpaMMsl aHaaM3a BEKTOPKapIUOrpaMM IPOTHUB 0a3bl AaHHbIX, KOTOpas BKIOYaa
3apErHCTPUPOBAHHBIE CIIydau JKeNyA0uKOBOM runeprpoduu u nHdapkra Muokapaa (15), 1uarnossl, KOTOpbIE CTPOro
3aBUCST OT TOYHOI'O U3MEPEHUS aMIUIMTY ¥ HHTEPBAJIOB U MOIJIX Obl IIOATBEPAUTH KOMIIBIOTEPHBIN aHanu3. B 1enom,
npoueHT OKI' npaBmibHO KiIaccuPUIMPOBAHbINA KOMIILIOTEPHON nporpaMMmoit (Menuana 91.3%) ObL1 HUDKE, YeM 9TO
Jenany kapauosnoru (Meauana 96.0%), B To BpeMs, Kak BayKHbIE pa3IM4Us B TOYHOCTU ObUIN HAIICHBI MEXIY
paznuuHbIMU anroputMamu. Salerno u ap. (18) pacemorpenu 13 cooOmieHuii komnbroTepHO# nporpamMmMel KT u
II0Ka3aJI1, YTO 3TH MPOrPaMMBl, B LIEJIOM, PA0OTaIOT XyXK€, YeM OIBITHbIE pacIM(POBIIMKY OTHOCUTENBHO KOHKPETHBIX
JIMarHo3oB. Jlaxe Tak, 3To COOOIIEHUE [10Ka3aJ10, YTO KOMIBIOTEPHAS IOMOLIb ObliIa B COCTOSHUU YIIy4IIUTh
JIMarHOCTUYECKYIO Pab0OTy MEHEE OIBITHBIX PACIIU(POBILIHKOB.

Pexomenmannn

KomnbrorepHas nnrepnperanus OKI - nononHenue k Bpauy snekrporpagucty (164), 1 Bce KOMIBIOTEPHbIE 3aKIIOYHUS
TpeOyIOT NepenpoBepKU Bpada. TouHble KOHKPETHbIE MA0I0Hb! JODKHBI ObITh C(HOPMUPOBAHBI B KXKJJOM OTBEXKIACHUU
Hepe]] 3aKII0UUTEIbHBIM YTOUHEHNEM 0COOEHHOCTEH M N3MEPEHUSIMHU, UCTIONb3yEMbIMU VISl TMarHOCTHYECKOH
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uHTepnperanyu. JlaHHbIe B peaJbHOM BPEMEHU OT HECKOJIBKUX OTBEIECHUN JIOMKHbI UCIIOIb30BAThCS A7l TOIO, YTOObI
00HapYKUTh UCTHUHHBIE HAYaJI0 U KOHEll 3y0la IpH 001X (IIOBCEMECTHBIX) U3MEPEHUSX, UCIIONb3YEMBIX /IS
JIMarHOCTUYECKON MHTepIpeTanuy. JleTepMUHAHTHBII U CTATUCTUYECKUI WK BEPOSITHOCTHBIN aIrOpUTMBI JOJDKHBI ObITh
OCHOBaHbI Ha XOPOIIO IOCTPOSHHOH 0a3¢ JaHHbIX, KOTOPHIE BKIIOYAIOT Pa3IN4HbIE CTENIEHH IIaTOJIOTUH U
COOTBETCTBYIOLIEE PACIPENETICHUE Pa3INYHbIX JaHHBIX. Takue alropuTMbl JOIXKHbI ObITh OATTBEPIKICHB! JaHHBIMY,
KOTOpBIE€ HE UCIIOJIB30BAJINCH JUIsl CO3/1aHus anropurMa. IIporpaMmsl, HCHONB3YIOMIME KOMIUIEKCHBIE TMATHOCTUYECKHE
aJrOPUTMBI, I0JDKEH 3aI0KyMEHTUPOBATh B BUJIE CCBIIOK T€ U3MEPEHUS, KOTOPbIE BaXKHbI 110 OTHOLIEHHUIO K
JIMarHOCTUYECKOMY YTBEPKAECHHUIO, KOTOPOE MOXKET BKIII0YAaTh CHHTE3UPYEMYIO BEKTOPHYIO METIIIO WU JIPYTHUE HOBBIE
n3mepenus. IlocienoBarensuble cpaBHeHHs MOBTOPHBIX DKI™ 10yKHBI IPOBOAUTHY S 00y4EHHBIMU HAOIIOAATENAMU
HE3aBHCHMO OT Toro, obecrneunsaet i nporpamma OKI' nocnenosatensHoe cpaBHeHHE. OLieHKa paboThl pa3THYHBIX
AJITOPUTMOB MOHYT OBITh 00JIE€r4eHbI IIPHU IIOMOILY CTAHAAPTU3UPOBAHHOTO INIOCCAPHSL MHTEPIPETHPYIOIIUX
YTBEPKACHUIL.

Pesiome

CymiecTByronuii JOKyMEHT OOPUCOBBIBAET B OOIIUX YepTaX OTHOIICHHUE COBPEMEHHOTO
nu(poBOTO AMEKTpOKapaAuorpada K ero TexHosoruu (Mmeroauke). MaauBuyansHbie
ocobennoctu obpadbotku JKI' 1 ee perucrpanuu paccMaTpuBarOTCS B TJIAHE UX KIMHUYECKOTO
3Ha4eHHs. PexoMeHanmy CKOHIICHTPUPOBAHbI B HAMPABICHUH ONTUMAJILHOTO MCIIOJIH30BAHUS
OKT'. Ectb Hamexaa, 4TO CTaHIAPTHI, U3JI0KEHHBIE B 3TOM JOKYMEHTE, oOecreyaT JabHeUIi
CTUMYJ [T ycoBepieHcTBOBaHMs peructpanuu JKI' u ee uaTEpniperanuu.
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YacTs 2;: COUCOK JUArHOCTHUYECKUX
3akiaroueHu JKI

9T0 - BTOpas u3 6 CTaTGfI, paSpa6OTaHHLIX, YTOOBI MOACPHU3NUPOBATH PYKOBOAAIINEC IIPUHIUIIBL IJIs

crangaptuzanuu u uarepnperarmu DKI. IIpoekt 6pu1 Hauar AHA n mognepxan ACC, Heart Rhythm Society, and the
International Society for Computerized Electrocardiography. O6bsicHeHHe ISt 3TOH MOICPHU3AIMH U OIIMCAHKE MpoIiecca
cozpepxkauutes yactuuHo B yactu 1 Kligfield u np. (1).

Cnucok, cosiep Kaliuiics B HaCTOAIEM JOKYMEHTE, IPECTaBIIseT OIPAHUUCHHBII HA0Op JUAarHOCTHYECKUX
3akmoveHnit DKI', KOTOpbIe SBIAIOTCS KIMHUYECKHU MTONIE3HBIMH, B HEM HET HEHY)KHBIX IIOBTOPCHUH MIIN HEONPEICIICHHOM
TepMuHOJI0TUU. Hexoropble 3akiiouenyst, KOTOpble OOBIYHO UCTIONB3YIOTCA 3JIEKTPOKapaAuorpaducTaMu, He BKIIOUEHBI.
[IOTOMY YTO HE HYXXHBI JUISI JUATHOCTUKH nn HE COEPXKAT KJIMHUYECKU TTOJIE3HOM
NHD®OPMAILIMN. HexoTopsie 3aKiIr0ueHHst ObUIA HCKIIIOYEHBI, YTOOBI YMEHBIIUTh pa3Mep Habopa 3aKIIIOUYEeHUi, TaK Kak
1X 3HaYE€HHE XOPOILO IPEICTaBIECHO B COOTBETCTBUY C BKJIIOUEHHBIMU TEPMUHAMHU.

I'pynma aBTOpOB MOJIATraeT, YTO CIUCOK JIOJKHA ObITH OPOpMIIEH Kak JOCTYIHBIH ClI0Baph B BUJE 3aKIIOUEHHH
AITOPUTMOB CYILIECTBYIOIUX KOMMEPUYECKUX 3IEKTPOKapAUOrpadoB U yacTo UCHOIb3yeMbIX paciudposumkamu OKI .
Hcnonb30BaHue TaKOro CIUCKA JOIDKHO IMOCIY)KUTh MEXIyHAPOAHOMY YCOBEPIIEHCTBOBAHUIO OJTHOPOIHOCTH
Wnrepnperanuu OKI'. Takas oMHOPOIHOCTS Yaydiuia Obl IOMOIIb NAIUEHTY. JIONONMHUTENbHBIE IPEUMYIIIECTBA
BKJIIOYAIOT IIOMOIIb B CO3JaHHHU €AMHOI0 00YYAIONIEro y4eOHOro IIaHa B AIEKTPOKapANOrpad i, Co3JaHue
OJHOPOJHOTO IJI0CCapysi TEPMUHOB JUIsl IIOMCKA 3aKII0UEHUH U MOOIPEHUE UCCISIOBAHUM IS YIydIICHUS
JIMarHOCTUYECKUX KPUTEPUEB IS ONPEETIEHHBIX TEPMUHOB B OTPAHUUEHHOM CJIOBape.

XOTsI MBI IPU3HAEM, UTO KaXKbIH 35IeKTpokapauorpaduct obiaagaer cOOCTBEHHBIM HA0OPOM ANAarHOCTUYECKUX
YTBEP)KJECHUM 1 OCHOBHBIX KPUTEPUEB, MBI HAIEEMCS], UTO 3TOT CIIUCOK 3aKIIOUEHUH OyIeT HOCTYIEH Ul KaXKA0ro Bpaya,
YTOOBI OH MOT' BBIOpATh U3 CIMCKA CJIOBAph JUIA CIOJIb30BAaHMs B HHTEPIIPETaLuy BeeX win HekoTopbix OKI'. Ml Tawoke
HaJeeMCsl, YTO CIEIUAIHMCTHI OyIyT COTPYIHUYATh MEXY 000t /Ut YHU(OPMUPOBAHUS TUATHOCTUYCCKUE KPUTEPHU
JUISL 3TOTO ONIPEAEIEHHOTO CIIOBaps. DTO HE IPOTUBOPEUUT UHTEPECAM COCTaBJICHUS ITOJHOCTbIO HE3ABUCUMBIX,
COCTaBJIAIOLIMX COOCTBEHHOCTD, AUArHOCTUYECKUX MPOrpaMMHBIX 00€CIIEUEHUH KasKI0r0o U3rOTOBUTENS.

OpFaHI/I3aLI,I/IF| M ncnosrnb3oBaHne

UYeTblpe crMcKa BKIOYEHBI B 3TOT JOKyMeHT. I'aBubli ciincok (Tabnuua 1), “IlepBuunble 3akiaroueHus,” nokasbBaer 117
JIMarHOCTUYECKUX MPEJBAPUTEIIbHBIX BEIOOPOB 3aKII0ueHUM oA 14 kaTeropusaMu. boabIIMHCTBO NpeBapUTENbHBIX
BbIOOPOB 3aKJIIOUECHUM SBIIAIOTCS HEONMCATEIbHBIMU U IIEPEAIOT KIMHUUECKOE 3HaUeHHe 0€3 JJOMOMTHUTENbHBIX
yrBepxkaeHuil. Bropoii ciucok (Tabmnuua 2), “Bropuunble 3akimtoueHus,” 00€CeyrBaeT OMOJTHUTEIbHBIC YTBEPKACHUS,
KOTOpPBIE MOT'YT MCIIOIb30BAThCA ISl PACIIMPEHUS CIIEUM(UKI U KIMHUYECKOIO COOTBETCTBUS KaK ONUCATENbHBIX, TAK U
JIPYrUX NEPBUYHbIE AUATHOCTUUECKUX 3aKII0UCHUH. BropudHble 3aKkitoueHus pa3zeieHsl Ha 2 rpynibl. Te, KoTopbIM
npemecTByer "mpeanonaraercs', moapa3yMeBaroT KIMHUYECKUE TUarHo3bl, IPH KOTOPBIX, BEPOSITHO, HEOOXOAUMO
HaOmonenue OKI'. Te, KOTOpbIMU IPEAIIECTBYET "paccMOTPETH ", IpeAIaraoT 1o KpaiiHeit Mepe 1, Ho nHorma > 1,
MOTEHIMAJIBHO CBA3aHHBIX KJIMHUYECKUX HapyIIeHUs. DTOT HaOOp NEPBUYHBIX U BTOPUUYHBIX JUArHOCTHYECKUE
YTBEPXKJEHUM COCTaBIISET TO, YTO MbI MOIJIM Obl Ha3BaTh “OCHOBHOI1 ClI0BAaph 3aKII0OYEHUH.”

Tperuii cniucok (Tabauua 3) conep>kuT npuilaraTenbHble, KOTOPbIE MOT'YT UCIONB30BAThCS Ul U3MEHEHUS
JIMarHOCTUYECKUX YTBepkaAeHUH. Hu oauH U3 MoanGuKaTopoB HE N3MEHSET 3HAUEHNE OCHOBHOTO YTBEPXKICHUS, a,
CKOpee, CIIY)KUT JUTS YTOYHEHHUs 3HaueHHs. CIIMCOK COTEPKUT 00LIHe MOTU(DUKATOPEI, KOTOPBIC MOTYT HCIIOIb30BATHCS
BO MHOTHUX M3 OCHOBHBIX 3aK/IIOUEHHH, U crieuduueckre MoaubUKaTOphl, NPeJHA3HAUCHHBIE IS OTJEIbHON KaTeropuu
3aKJIIOYEHNH.

UYetseptsii cincok (Tabnuna 4) sBisieTcss KOPOTKUM CIPaBOYHUKOM CpaBHEHMS 3aKiitodeHui. OH onpenenser 6 THUIIOB
n3meHeHuit OKT', 3acmykuBarolux ynoMuHanus B unrepnperanuu DK u onpenenser KpuTepuu 11 HASHTUGUKALN
M3MEHEHUI B npefenax 3Tux 6 kateropuid. IIockonbKy MHOIHE yIBEPXKICHUS MOTYT ObITh CIeTIaHbl IIPY CPaBHEHUU C
Gonee yeM onHOI ( win paBHOU opHoMN) mpenbiaymumu JKI, rpynna aBTOpoB peKOMEHAYET UCIIOJIb30BAHUE
9TU 6 YTBEPXKIEHUH, YTOObI NIepeaTh KIMHUIECKH BaXKHYI0 HH(GOPMALIMIO, YTO MOXKET IOBIUSThH Ha JICUCHUE JIEYaUM
BpauyoM, COXpaHssd KpaTKOCTb U OJHOPOAHOCTb. C ApYroil CTOPOHBIL, IPYIIa aBTOPOB MOOLIPSET YUTATENEH 100aBIATH
HE3aKOIUPOBAHHBIN TEKCT KaK, HEOOXOIUMBIH, K COOOLIEHHUIO Juls O0Iee TOTHOIO CPAaBHEHHUS 3aKII0UEHHUI.

Tabmuuel 5, 6, 1 7 ycTaHaBIMBAIOT IPABUIIA JUIS UCIOIB30BAHUS IEPBUYHBIX, BTOPUYHBIX M MOAUGDULINPOBAHHBIX
3aKJIIOYEHUH, OHUX WK B KOMOUHanuy. Tabmauua § - psit 0OBIYHO UCIIOIb3YEMBIX YTBEPXKICHUH, KOTOPhIE MOTYT, 10
Gosnb1el yacTu, ObITh TOUYHO BOCIIPOU3BEIEHBI TP IIOMOLLY IIEPBUYHBIX, BTOPUYHBIX 3aKIIOUEHUIN U UX MOAUDUKALIUH.
DT 3aK1I09EeHNS OOBIYHO UCIIONb3YIOTCSA JUIs YA0OCTBA UNTATENIS.

Kputepuu ansa guarHosa

OTH CITUCKH HE OonpeAcCiIA0OT AMarHOCTUYCCKUEC KPUTCPUHN IS JIFO0O0r0 U3 3aKTI0YCHHIA. EI[HHCTBGHHI)I;I Ha6op
JAUArHOCTHYCCKUX KPUTCPUECB, JICKAIIUX B OCHOBC 3a1<moqu1/n71, ObLT ObI OONBIIMM JOCTHIKCHHUEM U1 JICUCHUA U
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HCCcIeioBaHusl. XOTs IpyIa aBTOPOB HE BEPUT TOMY, YTO YHHBEPCAJIbHBIN HA0Op KPUTEPUEB MOXKET OBbITH pa3paboTaH B
HACTOSIIIIEE BPEMSs, MBI IIOOLIPSIEM 3JIEKTPOKapAHOrpadUuCTOB, HCCICA0BATENCH SIEKTPOKApANOrpahru ¥ IKCIIEPTOB K
COTPYIHUYECTBY JJISl CO31aHUS YHUBEPCAIBHOr0 Habopa KPUTEPUEB U CPEICTBA JUIS OCTOSHHOTO OOHOBIICHHUS €r0.
Hexoropsle U3 pa3aesnoB 3TOro JOKYMEHTA MOJIEPKUBAIOT ONpe/IesleHHbIE KPUTEPHUH JIJIsl HEKOTOPBIX U3 OCHOBHBIX
3aKIIIOYEHUIL.

TepmuHoOnorua nHgapkTa Mmokapaa

CoBpeMeHHBIE METO/IBI 0TOOpaXKeHNS, BKIFOYas 9XoKapauorpaduto (2) 1 MarHUTHBIN pe3oHaHc (3,4),
HPOAEMOHCTPUPOBAIIY HOTPEOHOCTH B M3MEHEHUH CYIIECTBYIOIICH TEPMUHOIOTHH, OMHCHIBAIOLICH JIOKATH3ALHIO
nH(apkTa MUOKapaa. HoBbIe AMarHOCTHYECKUE 3aKITIOUCHHS JUIS 6 YaCTBIX Pa3JIMYHBIX JIOKaIH3alMil HH(papKTa
MHOKap/a, 3aperuCTPUPOBAHHBIX KOHTPACTHBIM MAarHUTHBIM PE30HAHCOM, OBUTH HEJIAaBHO PEKOMEHJOBAHBI KOMUTETOM
International Society for Holter and Noninvasive Electrocardiography (5). B Hacrosimiee Bpemsi, rpyIina aBTOPOB CYHTAET
KOJIMYECTBO HOBBIX ITAaHHBIX HEJJOCTATOYHBIM, YTOOBI PEKOMEH/I0BATh OTKA3aThCs OT CYIIECTBYIOIIECH TEPMUHOIOTHH.
TaxuM 00pa3oM, TpaIUIMOHHBIC TEPMHHBI NepedncieHsl B “Paznene M.: MHbapKkT Muokapia” MepBUYHBIX 3aKIFOUCHHI
(Tabnmma 1); ogHAKO, MBI IIPU3BIBAEM ITOBTOPHO BEPHYTHCS K 3TOH IpodieMe, Kora JOCTaTOYHbIC JAHHbIC MOSBSITCSL.



Tabmuma 1. [lepBuuHbIe 3aKITIOUCHUSL.
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A. O6wme onpenenenHus
1
2
3
4
B. TexHu4yeckne ycrnosus

C. CMHyCOBbIE PUTMbI 1 @apUTMUK
20
21
22
23

D. CynpaBeHTpUKyNspHbIE apuTMiUm
30
31
32
33

G. XKenyno4koBble TaxuapuTMmum

70

71

72

73

74

75

76

H. ATproBeHTPUKyNsipHas NPpOBOANMOCTb

|. BHyTpuxXenyaoykoBas v BHYTpU-NpeacepaHas
NPOBOAMMOCTb

100

101

102

104

HopmasbHast OKI

BapuaHT HopMmaibHOH DKI
HeHopMmaubHast DKI
HeuHrepnperupyemas DKI'

OTCyTCTBHE JIEKTPOJa KOHEUHOCTH

CwMelenne npexkapauaibHOro 3J1eKTposa (-oB)
Her orenenus (-uii)

IIpaBocTopoHHMIT pekapuaIbHbIA 31€KTPOA (-bl)
Apredakt

HuskokayecTBeHHbBIE JaHHBbIC

3aaHuit 25eKTpos (-bI)

CuHYyCOBBIH PUTM

CuHycOBast TaXHKapIAust

CunycoBast Opaaukapans

CuHycoBast apuTMus

CuHoaTpualbHbIi 010K, THIT
CuHoarpuanbHbii 010K, Trn 11

CuHycoBas nay3a WiM 0TKa3

HeonpeneneHHblii CynpaBeHTPUKYIISIPHBIA PUTM

HPECEPAHBIN NPEXIEeBPEMEHHBII KOMIIEKC (-bl)
HPECEePAHbIN MPEXIECBPEMEHHBIN KOMIUIEKC (-bl), OJIOKHPOBaHHbIH
Perporpannas npezcepiHas akTHBaLUs

OJIy K JAO LK TTPEeICePAHBIH BOIUTEIb PUTMA
9KTONUYECKUHN MPEACEPAHBIN PUTM

9KTOHMHMYECKUH IPEACEPAHBIIl PUTM, MYJIbTH(HOKATbHBINA
Y3JI0BOH MPEXEeBPEMEHHBII KOMIUIEKC (-bl)

Y3JI0BOH BBICKAJIb3bIBAOIMN KOMILIEKC (-bI)

y3JI0BOH pUTM

YCKOPEHHBIH y3710BOH PUTM

CYNPaBEHTPUKYJISAPHBIA PUTM

CYNPaBEHTPUKYJIS PHBIH KOMILUIEKC (-bl)

Bpanukapaus, HecuHycoBas

bubprIIIALMS peacepaunii

Tpeneranue npeacepanit

OKTonu4eckas npejcepiHas Taxukapaus, oqHOPOKyCHas
DKTonuYecKas npeacepanas TaXukapaus, MyJIbTH(HOKycHas
VY3i10Bas TaXMKapaus

CynpaBeHTPUKYJIIpHAs TAXUKAPIUs

V3kuii-QRS Taxukapaus

XKeny0uKOBBIi NPEXIEBPEMEHHbBIH KOMILIEKC (-bl)
CruBIIMiCsS KOMIUIEKC (-bl)

ey 10uKOBBIi BBICKAJIB3bIBAIOIMN KOMIIIEKC (-bl)
VI AnOBEHTPUKYISAPHBINA PUTM

YCKOpEeHHBII NANOBEHTPUKYIAPHBIA PUTM
DacuuKyJISIpHbIA PUTM

ITapacucromnus

HKEITYL0IKOBAsT TAXUKAPHS

XKEITYZ0UKOBAs TAXUKAPHSI, KPATKOBPEMEHHAsI
XKEITYL0IKOBAsT TAXUKAPHS, HOIMMOphHAas
JKEITyJ0YKOBast Taxukapaus, torsades de pointes
(DUOPHILIALIMS JKENTY0UYKOB

dacuukyJsipHas TaXMKapIus

upokuii-QRS Taxukapans

Kopotkuii PR unrepsan

AV npoBonumocTs oTHOIIEeHHE N:D

VY uymHenHsli PR unrepsan

Bropas crenens AB 610ka, MoGuriy T I (BeHken6ax)
Bropast crenens AB 6110ka, Mo6utiy Tun 11

2:1 AB 6ok

AB 010K, IepeMeHHast IPOBOJUMOCTh

AB 010K, TPOABUHYTHIH (BBICOKOCTEIICHHOMN)

AB 010K, MOJHBIH (TpeTheil CTeneHn)

AB nucconuanus

AGeppaHTHOE IPOBEICHIE CYNPABEHTPUKYJSIPHOTO COKpatieHus (-if)
JleBslit nepenHuii GpacuuKyISIPHBIH 010K

JleBslii 3aaHUH (acuKyIIpHbIA 610K

brokasia jeBoii HOXKU
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105

106

107

108

109

110

111

J. Ocu 1 BonbTax
120

121

122

123

124

125

128

131

K. M'uneptpocus nnu pacumpeHme nonocTen
140

141

142

143

144

L. CermeHT ST, 3y6eL T, 3ybeu U
145

146

147

148

149

150

151

152

153

154

155

M. UHdapkT mnokapaa
160

161

162

163

165

166

173

174

N. Mencmekep
180

181

182

183

184
185
186
187
188
189
190

Hernounast 6110Kkana mpaBoil HOXKKU

Brokana npaBoii HOXKH

BHyTprKeny104KOBOE 3aMEICHHE POBOAUMOCTH
[IpenBo30yxaeHIE eIy J0UYKOB

Hapy1enne npoBeieH s 0 IPaBoOMY MPEICEPAUIO
Hapy1enne npoBeieH s [0 JEBOMY HPEACEPAHIO
OIICUIIOH BOJIHA

Ocb OTKJIOHEHA BIIPaBO

Ocb OTKJIOHEHA BIIEBO

Ocb BIIpaBo BBEPX (PE3KO BIIPABO)

Ocb HeomnpeelIeHHAs

OjekTpuuecKas ajabTepHaLUs

Huzkuii BoibTax

HenopmasbHoe npekapaualibHOe porpeccupoBanue 3yona R
HenopmanbHas ocb 3youa P

Pacumpenue JieBoro npeacepaus
Pacinpenne npaBoro npeacepaus
I'unepTpodust 1€BOro xemyaouka
I'unepTpodust mpaBoOro xeaynouKa
I'uneprpoduist 060uX KeTyI04KOB

Cwmerenne ST

Cwmernenne ST ¢ uameHenusimu 3youa T
Henopmanbhsiii 3yoen T

VY umHeHHsli uatepan QT
YxopouenHsiit nurepsan QT
3amerHblii 3yoen U

HuBeprupoBanHslii 3yden U

TU cnusHue

Usmenenust ST-T u3-3a xenya04KoBOH runeprpodhun
Osborn BosHa

Pannsis penonspusanus

Iepennuit UM

Hwxuuit UM

Bagauit UM

Boxoaoit UM
Ilepenne-neperopogounsii UM
Pacnipoctpanennsiii nepexnuit UM

WM c HanuureM 0JI0Ka bl JIEBOH HOXKKH
VIM nipaBoro xeiynouka

IpencepnHblii BI3BaHHBIN KOMIUIEKC (-bl) HIM PUTM

ey 10uKOBBIi BBI3BAHHbIA KOMITJIEKC (-bI) HJIK PUTM
XKenynokoBas CTUMYJISILIMS HE U3 BEPXYLIKH IIPABOTO JKEITy04Ka
IpencepHO-4yBCTBUTENBHbIH JKEITYJ04EK-CTUMYJIMPOBAHHbBIH
KOMILIEKC (-bI) WIIK PUTM

AB-1BOITHOH BbI3BaHHBII KOMIUIEKC (-bl) HJIM PUTM

Ortxka3s 3axBara, mpejcepane

OTka3 3axBaTa, Kely104eK

OTKa3 3aJ1epKKH, npejcepaue

OtKa3 3a/1epIKKH, KeJTyT0UeK

OTKa3 CTUMYJILNY, TIPEcepaAne

OTKa3 CTUMYJBILINY, KEITYT0UeK

AB 0603HauaeT aTpuoBeHTpUKYIsApHbIA, UM — nundapkt Muokap/a.




Tabmuma 2. Bropudnbsie 3aKI0deHus

[Ipeanomnaraercs. ..

200
201
202
203
204
205
206
207
208
209
210
211

212
213
214

215

Paccmortpers. ..
220
221
222
223

224

225
226
227
228
229
230
231

OcTpplil nepukapaut

Ocrtpas nerounas TpomM003MO0IHUs
Cunnpom bpyraga

XpoHudeckoe 3a00JIeBaHUE JIETKUX
3aboneBanne [[HC

BosgeiictBue nururanuca
JlururanrcHasi HTHTOKCUKaLUs
[Munepkanbuemus

['unepkanuemus

l'uneprpoduyeckas kapAuOMUOTATUS
T'unokanbrieMus

I'mmoxanneMust, Kak BO3ACHCTBHE
JIeKapcTBa

['unorepmus

Ostium primum JIMIIII

BrINOTHOM nepUKapAUT WM TaMITOHAAA
cepaua

CuHoaTpuagbHbIE paccTpOKCTBa

Octpas umemus

AB y3noBas reentry

AB reentry

['eneTnueckue HapymeHus
penosipu3anuu

Bricokoe pacrnionoxenue
IpeKapIuaIbHbIX OTBEICHUM
['unotuponauzm

Nmemus

AHeBpHr3Ma JIEBOTO XKEITy104YKa
HopmanbHslil BappanT
bouse3ns nerkux
JlexcTpokapaus
Jlexctpono3nnys

MHC o6o3nauaeT nieHTpanbHas HepBHas cucrema, JJMIIII — nepext mexnpeacepanoi

neperopoaku, AB — aTpHOBEHTPUKYISIPHBIN
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Tabnuna 3. Monudukaropsl

OOmume
301
303
304
305
306
307
308
309
310
312
313
314
315
316
317
318
321

Oo0111e: coeqUHUTENLHBIE
302
310
320
319
322

Wudapkr muokapaa
330
331
332
333
334

ApUTMUHN U TaXUAPUTMHUHU
340
341
342
343
344
345
346
347
348
349
350

Hapymenus penonsipuzanuu
360
361
362
363

MTOTpaHUYIHAS
MTOBBIIIICHHAS
MIPOMEXKYTOUHAS
MapKHPOBaHHAS
yMepeHHas
MHOJKECTBEHHAs

penkas (ciaydaiiHas)
€IMHCTBEHHbIN

YacThIN

BO3MOKHBIN
MOCJICONIEPALIMOHHBIN
npeobagaronui
MpeIoaaraeMblid
BBICTYHAIOUIUH (3aMETHBIN)
(yka3aHHBIE) OTBEIACHUS
(yka3aHHBIE) DJIEKTPOIbI
HecneupuIecKuii

pPaccMOTpPETh, 0OCYTUTH
NI

u

C

IIpOTHUB

OcTpplit

HenaBunit

Crapsblit

HeonpenenenHoit naBHOCTH
PazBuBaromuiics

KYIUIEThI
OureMuHus

TPUTEMUHHS

MOHOMOpPQHast

MYJIbTU(OKYCHAS

oaHO(OKyCHas

¢ OBICTPBIM KEITYJOYKOBBIM OTBETOM

C MEIJICHHBIM XKEJIyI0YKOBBIM OTBETOM
C 3aXBaTOM COKpaleHus (-uil)

¢ abepparnueit

MOJIMMOP(HBIN

>=(0,1 mB

>=(,2 MmB

aenpeccus

110AbeM (TIOBBIIIEHUE)

23
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364
365
366
367

369

MaKCUMAJIbHO B HaIllpaBJICHUH OTBCACHMUA. . .
MaKCUMAJIbHO ITPOTHUB OT OTBCACHUAI. . .
HHU3Kasd aMIUIMTyda

WHBEPCHUS

1ocJIe 3anucu (AaHAMHECTUYECKH )

Tabmuma 4. CpaBHEHHUE 3aKIIOUCHUM

Kon | 3akmouenue Kpurepun

400 | Her 3aMeTHBIX U3MEHEHUN Wurepsainel (PR, QRS, QTc¢) ocratorcs HopMaibHbIMU
nwiu 10 10% ot npeapiyieil HeHOPMaJIbHOM BETUYHHbBI
HeT HOBBIX MU CHATBIX JUAarHO30B 33 UCKIIOYEHUEM
HOPMaJIbHBIX BAPUAHTOB AUArHO30B

401 | 3HauuTENbHBIE UBMEHEHUS PUTMA HoBble unu cHsITbIE 1UarHO3bl pUTMa
N3menenust YCC>20 ya B muH 1 < 50 wiu > 100 ya B MUH
HoBbli1 Wi CHATBIN TUAarHo3 BOAUTENS pUTMa

402 | Hosble nmemMus win HHOApPKT WIK UX JHoGaBunucek uadapkt, ST-umemus win T-3y0na-umieMus

yXyALIEeHUE win yxyawmuioch cMmenienue ST wiu n3menenust T
403 | HoBble HapyIieHus: MPOBOAUMOCTH Jo6asunucek nuarnossl AB unu UB npoBoaumocTr
404 | 3HaynTENIHLHBIE U3MEHEHUS Hogwrit wnm casteiii QT muaraos
penoJIpu3aluu Hogplit nnu cHsThIN nuarHo3 3youa U

Hogerit unm casTeiil Henmemuueckuit auaruo3 ST wau T
N3menenns B QTc > 60 ms

405 | M3meHeHUs B IMHUYECKOM COCTOYHMM | HOBBIN MM CHATHIN TUarHo3 OTHOCUTENIBHO OCH WIIH
BOJIbTaXKa. [ unepTpodus uiu pacuimpeHue Kamep
KaTeropuu NepBUYHBIX 3aKIIOUCHUHN WU
«TIPEAIOoIaraeTcsl. . .» KaTeropun BTOPUYHBIX 3aKITFOUEHUN

406 | M3meneHus B MHTEpIpeTanuu 6e3 Hcnonp3yercs, korjga NepBU4YHOE UM BTOPUYHOE

3aMETHOTO U3MEHEHUS B 3yO1ax

3aKIII0YEHUE 100aBICHO WK YJIAJIEHO, HECMOTPS Ha
OTCYTCTBHE KaKUX-IH0O0 peaibHbIX U3MEHEHH B 3alKCH;
TO €CTh, HHTEPIIPETUPYIOIIEE PA3HOIIACHE CYIIECTBYET
MEXY YhTaTeNIsIMU 1epBoi u moBTopHOU DKI

QTc o6o3nauaer koppuruposansbiii QT unTepBan; YCC — yacToTy cepJeUHbIX COKpAIllEHU;
AB — aTpuoBeHTpUKYIIApHBIN; IB — HHTpaBeHTPUKYIISIPHBIN
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Tadouuua 5. O0mme npaBuJia UCMOJIb30BaHUS
1 BropuuHbIe 3aKJIFOUEHHS TOJDKHBI COIIPOBOXKIATh NEPBUYHOE 3aKITIOUEHUE
2 MoaudukaTopsl TOJKHBI COIPOBOKIATh IEPBUYHOE 3aKITIOUEHHE

3 [lepBuYHOE 3aKIIIOYEHUE MOXKET HUYEM HE COIIPOBOXKIATHCS, MOXKET COIPOBOKIATHCS >= 1
MOAU(PUKATOPOM, MOKET COITPOBOKAATHCA >= 1 BTOPUUHBIM 3aKJIFOUEHUEM, UM UMU
000OMMH.

4 Kaxx/10€ BTOPUYHOE 3aKIOYEHUE MOYKETT COMPOBOXKAATH TOJILKO ONPEIeIEHHbIE IEPBUYHbIE
3axoueHus (cM. Tabi. 6),

5 Kaxapiit 061uit MoaupuKaTop MOKET COMPOBOKAATH TOJIBKO ONPEe/IEHHbIE IEPBUYHbIE
3axoueHus (cMm. Tabm. 7),

6 Kaxxapix cnenuduueckuii Moau(PUKATOP MOMKET COIIPOBOXKIATh TOJIBKO MEPBUYHbBIE
3aKJII0YEHUS B IIPEJENIaxX €ro KaTeropumn



Tabnuma 6. Coeaunsiowme npaBuna BTOPUYHO-NEPBUYHOrO 3aKNHOHEHUS

26

BtopuuHble koAbl

MoryT conpoBoXxaaTb 3TM NepBUYHbIE KOAbl

200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
220
221
222
223
224
225
226
227
228
229
230
231

145-147
21,105,109,120,131,141,145-147
105,106,145-146
109,120,125,128,131,141,143
147

145-147

145-147

149

147

142

148

147-148,150

14,154

82,105-106,121

124

42,131,145-147

145-147,151

55,56

55,56

148,149

128

22,24-26,37,38

145-147

145-147

80,105,128,155
109,120,122-123,125,128,131,141,143
128, 131

128
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Tabnuna 7. Coeaunsitoiye npasuiia oOume Moau(pUKaTOphI-NEPBUYHBIE 3aKIF0UEHUA ™

Kobl 061ux MoryT (He MOTYT) COIPOBOXIAThH 3TH IEPBUUHBIC KOIIBI WJIK MOTYT OBITH MOFyT/ Jlokanuzanus
MOI[I/I(bI/IKaTOPOB MCKAY KOJaMU B OTHUX KaTCropudax WU Ipyrmnax KaTeFOpI/Iﬁ HE MOFyT

301 1-20,24-76,81,83-106,108,122-124 He Moryr | b
302 1-3,12-16,80-82,111-130,145-152 He MoryT | b,i
303 30,31,36,37,41,60,62,63,82,107,109,110 MOTYT a,b
304 21-26,30-76,80,82-108,124,180-190 MOTYT b
305 1-20,27-76,81,85-106,111,122,123,148-150,160-190 He moryr | b
306 1-20,27-76,81,85-106,111,122,123,148-150,160-190 He Moryr | b
307 26, 30, 31, 36, 37, 41, 6062, 185-190 MOTYT b
308 26, 30, 31, 36, 37, 41, 6062, 185-190 MOTYT b
309 26, 30, 31, 36, 37, 41, 6062, 185-190 MOTYT b
310 C,D,E,F,G,N,H,LJ,K, L, M MOTYT i
312 1-3, 15, 8082, 120-122, 128 He Moryr | b
313 145-147 MOT'YT b
314 20-23, 33-35, 38-56, 63-76, 83—89, 180-184 MOTYT b
315 1-3, 15, 8082, 120-122, 128 He moryr | b
316 1-20, 27-76, 81, 85-106, 111, 122, 123, 148-150, 160-190 He moryr | b
317 C,D,E,F,G,N,H,LJ,K, L, M MOTYT i
318 C,D,E,F,G,N,H,LJ,K, L, M MOTYT i
319 C,D,E F,G,N, 100, LK, LLM MOTYT 1
321 40, 55, 56, 145147 MOTYT b

b o0o3nauaer 10, a o003HayaeT mocie, 1 0003HAYAET MEKIY
* He BKIIOYUTEILHO

Tabnuna 8. 3axioueHus ans ynoocrsa™*
Koapt 3aKroueHus

500 Hecnemduueckue ST-T uzmenenus
501 [Togpem ST

502 Henpeccust ST

503 I'JIX ¢ m3menennsmu ST-T

Hpyrue 6ynyt mo6aBiaeHbI

I'JIDK o6o3nagaeT runepTpoduio JEBOro KeIymaodka

* SraTabnuua OyneT pas3BmnBaTbCA HE3aBUCUMMO Kaxaon nabopartopuen IKI
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Yacrs III: Hapyiienus BHYTpUIKEITYI0YKOBOM
IIPOBOJIUMOCTH

I[aHHaH CTaTbsid OTKpPBIBAECT BTOPYIO 4aCTh “‘PexoMeHmanuii 1o

CTaHJapTU3ALMU U UHTEpIIpEeTaluy d1eKTpokapauorpaMmMbl. ~TIpoekt 6611 HayaT CoBeToM

Ha Kimmanaeckoit Kapauonornu AHA u 6su1 moarepskien ACC, Heart Rhythm Society, and the
International Society for Computerized Electrocardiography. 9TOMY TOKYMEHTY MPEIIIIECTBOBAIIN 2 CTaThH,
“OnexkTpokapauorpamma u ee Meroauka "u" Jlnarnoctuueckue 3aKkitoueHus”’, KOTOPbIe ObLIN
u3nanel panee (1,2), u Tenepb MpoOJOJIKAIOTCS B COOTBETCTBUHU € 3aKJIFOUEHUSIMU, KOTOPbIE
KacaroTCs U3MEHEHUSIM pernoJisipu3anuu, runeprpoduu u uiemus/uadapkr. OobsacHeHue 3Toi
WHUIMATUBBI U MPOIIECC €€ TOCTHKEHUS ObLT onrcan panee (1).

TepMmuH snympudicenyo0oukosvie HapyueHus npo8ooOUMOCHU OTHOCUTCS K OTKIIOHEHUSIM B
pacnpoCTpaHEHUHU HA/KEITYA0YKOBBIX UMITYJIbCOB BHYTPH KEJIy10YKOB, KOTOPBIE IAl0T HA4YaJIo
W3MEHEHUsSM B (JOpMe U/HIIH TIPOI0JDKUTENIBHOCTH KomIuiekca QRS. O1tu n3menenus
BHYTPIIKEITYA0UYKOBOM MPOBOAUMOCTb MOTYT ObITH IpH J1t0001 UCC, miin oHU MOTYT OBITh
HEMOCOSIHHBIMU U COTPOBOXKIAaTh OpaJuKapAUI0 UiIU Taxukapauio. OHU MOTYT OBbITh BbI3BaHbI
CTPYKTYpPHBIMH OTKJIOHEHUSMHU B ITpoBoasiei cucreme ['nca-Ilypkunbe nin B Muokape
KEITYI0UKOB BCIIEJICTBUE HEKPO3a, (pndpo3a, KaablUPUKAUH, THPUILTPATUBHBIX
MOBPEKJICHUM UM CHUXKEHUS COCYyIUCTOr0 cHaOxeHus. HanpoTus, OoHU MOTYT OBITH
YHKIMOHAJIbHBIMU U BOBHUKATh BCIIEJCTBUE NMOCTYIUIEHUS HA/HKETyJOUKOBOI'O UMITYJIbCa BO
BpEeMsi OTHOCUTENILHOTO pepakTEepHOI0 NEPHUOa B YACTH CUCTEMBI IIPOBEJICHUS, B 3TOM Cllydae
MIPUMEHSIETCSI TEPMUH a0eppanmuas Hceryo00uKkosas npogooumocms. ismenenus
BHYTPHKEIIYI0YKOBOM MPOBOJUMOCTH MOTYT BO3HUKATh TAKXK€ U3-32 HEHOPMAJIbHbIX
aTPUOBEHTPUKYIISIPHBIX ITyTeH, KOTOPbIE 0OXOIAT AaTPUOBEHTPUKYIISIPHBIN Y3€I1, IPUBOS K
KEITYT0UKOBOMY MPEBO30YXKICHUIO.

B 1985 r. anexrpokapauorpaduyeckue (OKI') kputepuu i BHYTPHKENYI0UKOBBIX
HapyIIEHUH MPOBOJIUMOCTHU U 5KEIYyJOUYKOBOTO IPEABO30YXKI€HUS OBbLIIN pacCMOTPEHBI
CHelHalIbHO CO3JaHHON pabouell rpymoil BcemupHo# opranusanuy 31paBoOXpaHeHus U
Mexnaynapoanoro O6mectBo u @enepannn Kapanonorun. Pexomenganum Obu1H pa3padoTaHbl
JUIS TMarHO30B MOJIHBIX U HETIOJIHBIX JIEBBIX U IpaBbix Onokan Hoxek (BJIH u BITH), neBoit
TepeaHe | JIEBOU 3a/iHeH PacIUKYISIPHBIX 0JI0KaJ, HeCTICIIU(UUECKUX BHYTPIIKEITYI0YKOBBIX
0JI0KaT ¥ KEeITyI0UYKOBOTO TipeiBo30yxaenus (3). Llenp HacTosmmero 1okiaga COCTOUT B TOM,
YTOOBI ONPECITUTh HOPMATILHYIO MPOI0JDKUTETLHOCTE QRS, paccMoTpruTe pekoMeHnaum,
caenaHHbie B 1985, peKOMEHI0BaTh U3MEHEHHUSI U IOTIOJTHEHUS K TEM PEKOMEHIALUSM,

U IIPEIOCTaBUTh PEKOMEHIALUU JJIsl IETeH U TIOJIPOCTKOB.

HopmasbHast mpoaoskuTebHOCTh QRS

[TpopomxurtenpHOoCcTh QRS 3aBUCHT OT MeTO1a M3MEpEeHUsI, Bo3pacTta u mosa. O0o01eHHbIe
WHTEPBAJIBI, OT CAMOT0 PaHHETO Havaja JI0 MOCJIEeTHETO MoTalleH s 3yola BO BCEX OTBEICHUSIX
(BooOIIIE, B3SITHIE OT MPOCTPAHCTBEHHOW BEKTOPHOH BEIIMYMHBI WIIH YCPEHEHHBIX KOMILJICKCOB),
JOJDKHBI OBITH CTaHaapTU3upoBaHbl. O00OIIIEHHBIE HHTEPBAJIBI, TIO ONPEACIICHUI0, OyayT OoJiee
JUIMHHBIMH, 9e€M U3MEPEHHBIE B OJHOM OoTBeIeHnH. [IpogomkurenbHOCTE QRS Moker
YBEJIMUUTHCS C YBEIMUEeHUEM pasmepa cepaua. Kpome toro, komruieke QRS 6omee mupok B
MIpEeKapIUATbHBIX OTBEJCHHSX, YeM B OTBEJICHUSAX OT KOHCUHOCTEH.

Ectb Takke Bo3pacTHbIC U 3aBUCUMBIE OT T10J1a Pa3JInuusl y JE€TEH U MOJAPOCTKOB. Y AeTel
MeHee 4 jeT npoaomkuTebHOCTh QRS 90 MummrcekyHna uinm 6oJblie, Kak mojararor,
SIBJISIETCS yIUTMHEHHOM, a B Bo3pacte 4 - 16 net npoaomxutenbHocTh QRS 100 MusumrcexyHnn
niu OoJiblie, KaK MoJararT, yJUIMHEeHHas (4). Y B3pOCibIX MyKUUH IPOJAODKUTENBHOCTE QRS
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MOeT cocTaBUTh 110 110 mumucexynn (5). Y 725 HopMmalibHBIX MyX4MH cTapiie 18 et
BO3pacTa npoaosnkuTebHOCTh QRS konebanack ot 74 1o 114 MUUIMCEKYHT, COCTaBJISS B
cpenneM 95 muumcekyH/ (6).

[Tockonpky 00001ICHHBIC TAHHBIE U IaHHBIE, AeTanu3upytonime 3 (eKTsl Bo3pacTa,
1oJia M packl Bce enle ycranaBiauBaroTcs (7-10), KoMUTET peKOMEHyeT, 9YTO Ha HACTOSIIEe
BpeMsi MpoAobKUTebHOCTh QRS Gosbie 110 MmwmncekyH y cyObekToB crapiie 16 et
MOJKET OBITh paclieHeHa Kak HeHopMasbHas. [laHHbIe U AJ1s 1eTel U 171 B3pOCIBbIX MOTYT ObITh
[IEPECMOTPEHBI B OJMKaiiieM OyayIieMm.

O030p npeabIAyIEX PEKOMEHIANUI ¢ epecMOTPaAMHU, MPeAJI0KeHHBIMI KOMUTETOM

Komurer pekoMeHyeT, 4TO ONPEeICHNUs U KPUTEPUU AJIsl CPETHEN 2IIEKTPUUECKON OCH BO
(GpOoHTaIBHOM IJIOCKOCTH U OTKJIOHEHHS OCH, BpEMEHU OTKJIOHEHHsI R-3y011a (onpenenennoe
KaK MHTepBajl oT Hayaia koMmiiekca QRS 1o BepuinHbl 3y6nia R B oTBeieHnH, B KOTOPOM HET
MaJIeHbKOro HauaibHOro 3youa R), nonnoii u HenonHo BITH, nosnnoit u Henonxoit BJIH, neBoit
nepeHel 1 JIeBoi 3aHel pacuukynsapHoil Onokazbl, HeCeU(PUUECKON BHYTPUIKETYJOUKOBOM
OJIOKaJIbI , )KEIYI0OYKOBOTO TIpeaBO30Yy)aeHus, cuaapoMm u penomen Wolff-Parkinson-White,
onpeneneHubie B 1985 1. (3) 10KHBI OBITH COXPAHEHBI, C BKIIFOUEHUEM COOTBETCTBYIOITUX
BEJIMYMH ISl IETEH, BKJIIOYasi CPEIHIOO IEKTPUUYECKYIO OCh BO (PPOHTAIBHOM IIOCKOCTH U
OTKJIOHEHHUE OCU. DTH OIPEJIEICHNUS U KPUTEPUH C IEPECMOTPAMHU, MTPEITI0KEHHBIMU
KOMUTETOM, IIPE/ICTaBICHBI HIKE.

Tabauua. Cpennsisi och BO GpOHTAJIBHOM IJIOCKOCTH
Bospact Ocp QRS
Hopmanpnas HenopmmubHas Onucanue
BEJIMYMHA BEJIMYMHA
Bspociibie -30° - 90° <-30° OTKJIOHEHHE OCH BIIEBO
-30° - -45° VMepEeHHO€E OTKIIOHEHHUE
OCH BJIEBO
-45° - -90° 3HaYnTETBHOE
OTKJIOHEHHUE OCH BJIEBO
90° - 120° VMepeHHOE OTKIOHEHHE
OCH BIIPABO
120° - 180° 3HAYUTEIILHOC
OTKJIOHEHHUE OCHU BIIPABO
8-16 ner 0° - 120° > 120° OTKJIOHEHHE OCH BIIPABO
5-8 ner 0° - 140° > 140° OTKJIOHEHHE OCH BIIPABO
<0° OTKJIOHEHHE OCH BIIEBO
1-5 ner 5° - 100° >100° OTKJIOHEHHE OCH BIIPABO
1 mecs - 10° - 120° >120° OTKJIOHEHHE OCH BIIPaBO
1 rox <10° - -90° OTKJIOHEHHE OCH BIIEBO
Hosopoxnennsiii | 30° - 190° >190° - -90° Pe3koe OTKIIOHEHHE OCH
BIIPABO
<30° - <-90° OTKJIOHEHHE OCH BJIEBO

Cpennsisi ocb PPOHTAIBLHOM MJIOCKOCTH

Cpennsisi aneKTpuiecKas ocb (PpOHTATHHON MIIOCKOCTH, OMPEACIISIETCS TI0 BEKTOPY
MaKCUMAaJIbHOTO (JOMUHHUPYIONIETO) oTKIOHeHUsT QRS, 3aBUCHT OT Bo3pacTa U KOHCTUTYITUU
(Tabnuma). Ona nepemeniaeTcsi BJICBO C YBEIUYCHHUEM BO3pacTa. Y B3POCIHBIX pACCMATPUBAIOT
HopMmasibHYI0 0cb QRS B mpenemnax -30° u 90°. OtknoneHue ocu BieBo -30° U KHApYXH.



30

YMepeHnHoe OTKJIIOHEHHE OCH BIeBO Mexay -30° u -45°. 3HaunTenbHOE OTKIOHEHUE OCH BIIEBO
oT -45° 10 -90° 1 9acTO aCCOMMHUPYETCS C JICBBIM MepeaHei (hacuKyIIpHON OJIOKAI0H.
YMepeHHoe OTKJIIOHEHHE OCH BIIPaBo y B3pocibix oT 90 © mo 120 °. 3HauuTenbHOE OTKIOHEHUE
OCH BITPaBO, KOTOPOE YACTO aCCOIMUPYETCS C JIEBOW 3aIHEH (acIUKyISIpHON OJIOKaI0H,
pacnonaraercsa 120° u 180°. B orcyrcTBue nomunupytomiero otkionenust QRS, kak npu
paBHOdazHom komruiekce QRS, ock, kak TOBOpAT, HEOTIPEIEICHHAS.

VY nereit 00b19HO 0ch QRS OTKIIOHEHA BIIPaBO MPHU POKJICHUU U TIEPEMENTACTCS TTOCTETICHHO
BJICBO B TCUCHUE JICTCTBA. Y HOBOPOKIEHHBIX CPEIIHSS AIEKTPUICCKas OCh BO (PPOHTAITBHON
MIJIOCKOCTH HaxoauTcst Mexay 60° u 190° u, xorna pacnosaraercst Mmexay -90 ° u 190°,
Ha3bIBACTCS “pE3KUM OTKJIIOHEHHEM BIpaBo”. OOBIYHO, OCh 3aT€M M3MEHSETCS BJICBO, U B
Bo3pacte 1 rox - 5 et mexxay 10°u 110° (4). Mexnay 5 u 8 ronamu HopmaibHas ock QRS
MOXeT A0X0uTh 10 140°, a mexxny 8 u 16 ronamu quanazon ocu QRS npoctupaercs mo 120°.
Otxnonenne ocu QRS BiIeBO IPHUCYTCTBYET MPU BPOKICHHBIX JIeeKTaX ¢ HEAOPA3BUTHEM
MIPABOTO JKEITYJA0UYKa, TAKUX KaK TPUKYCIHIATbHAS aTPe3us, U ¢ HEHOPMaJIbHOW JIOKaTU3auen
MIPOBOJIAIICH CHCTEMBI, KaK ITPH ITOJTHOM aTPUOBEHTPUKYIIIPHOM JIe(heKTe EPETOPOJIKH.

IMoanasa BITH

1. IlponomxutensHOCTh QRS Gostbiie nnm paBHas 120 MuUIHCEKYHIaM Y B3POCIBIX, 00JIbIIIe
100 mumucexynn y aereit 4 - 16 ser, u Oosibiie 90 MUJUTMCEKYH]T y IeTel MeHblle 4 JIeT.
2. rsr, 1R’ umm rSR” B otBenenusax V1 wiu V2. R’ wim r* oTKII0HEHHE 00BIYHO 00JI€€ MUPOKOE,
yeM HauyalbHbIN 3y0er] R. Y MEeHbIIMHCTBA MAallMEHTOB IKUPOKHM U yacTo 3y0uarsiii R moxer
MIPUCYTCTBOBATh B 0TBeAeHUAX V1 u/unu V2.
3. 3ybenr S OoJiblIel MPOAODKUTENBHOCTH, YeM 3y0er R wim Gosbire yem 40 MUTUTHCEKYHT B
orBenieHusix I u V6 y B3pocibIx.
4. HopmainbHOe BpeMsl BHyTpeHHEro oTkJIoHeHus R B otBeaeHusx V5 u V6, Ho Gouibiie 50
MWIIMCEKYH B OTBeZeHUH V1.

W3 BbIIEYNOMSIHYTBIX KPUTEPUEB NEPBBIE 3 JOJDKHBI IPUCYTCTBOBATH JJIsl YCTAHOBKU
nuarno3a. Korja siBHo noMmuHupyromuii 3yoen; R ¢ wim 6e3 3a3yOpuHKHU MpUCYTCTBYET B V1,
JIOJI’KEH BBINIOJIHATHCS KpUTEpuit 4.

Henosnasa BITH
Henonnas BITH onpenensercs npu npopoxurensHoctd QRS mexay 110 u 120
MWIUTUCEKYHAAMH y B3pocCiibiX, Mex 1y 90 u 100 munmucekyHaamu y neteit 4 - 16 net, u Mexmay
86 1 90 MuIUTHCEKYHAaMHU Y JleTeil MeHblle 8 neT. [lpyrue Kputepuu - Te ke camble, YTO U IpU
nonHou BITH. V nereit nenonnas BITH moskeT ObITH TMarHOCTUPOBAHA, KOTAa
Ipe/ieIbHOE BHYTPEHHEE MPAaBOE OTKIIOHEHUE COCTaBIIsieT MeHbIle 40 MUUIMCEKYH]T, HO 0OJIbIIIe
niu paBHo 20 musutncekynaam. Hermonnas BITH moxeT ObITh IpH OTCYTCTBUM CEpAECUHOM
001€3HU, 0COOEHHO KOoTrAa oTBeAeHHE V1 3aperucTpupOBaHO BBILIE WK HAIIPABO OT
HOPMaJIBHOM MO3UIIMU W T MeHbIIe 20 MUJUTMCEKYH]I.

TepMuHBI rsr’” 1 HOpMaJIbHBIN TSI HE PEKOMEHAYIOTCS JJIsl OIIUCAHUSL, TOTOMY YTO UX
3HaYEHUE MOXKET ObITh N0-pa3HOMY UHTEpIpeTHpyeMo. Y netreil rsr B V1 u V2 ¢ HopmanbHOI
MPOJIOJKUTENBHOCTHI0 QRS 3TO BapuaHT HOPMBI.

osnas BJIH

1. IlponomxutensHOCTh QRS Gostbiie nnm paBHas 120 MUUIHCEKYHIaM Y B3POCIBIX, 00JIbIIIe
100 munucexynn y aereit 4 - 16 ner, u Oosibiie 90 MUJUTMCEKYH]T y IeTel MeHbllIe 4 JIeT.

2. upoxwuit 3yden mium crutomHoi 3yoer R B otBenenusix I, aVL, V5 u V6 u cnyqaitnsiit
(reobs3arenbHbIi) RS B V5 11 V6, mpunuceiBaeMblil CMEIICHUIO TIEPEXOTHOM 30HBI KOMILIEKCA
QRS.

3. OrcyrcTBue 3yoOua q B otBeeHusx I, V5, u V6, Ho B otBenenun aVL y3kuii 3y0en q MoxeT
OBbITh IPU OTCYTCTBUHM MHOKAPAUAILHOM MaTOJIOTHH.
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4. Bpems BHyTpeHHETO OTKJIOHEHHs R Gosbiie 60 MUUTHCeKyH T B OTBeIeHUsIX VS u V6, HO
HOpMaJbHOE B oTBeieHusAX V1, V2 u V3, xorya MajieHbKHil Ha4aJIbHbIN 3y0el] I MOKeT ObITh
pacrno3HaH B 3TUX OTBEACHUSIX.

5. ST wu3y6en T 0ObIYHO MPOTUBOIIOJIOKHBI IO HampasiieHU o K QRS.

6. [lonoxurenbHbli 3y0en T B 0TBeIeHUAX ¢ BepTUKAIbHBIM QRS MokeT ObITh HOPMaJIbHBIM
(monouTeNbHasE KOHKOPIAHTHOCTB ).

7. Cumwxenue cermenta ST w/unu orpunartenbHblil 3yoer T B 0TBEACHUAX C OTpHULIATEIbHBIM
QRS (oTpunarenbHas KOHKOPJIAHTHOCTh) HeHOpMalibHBbI (11,12) 1 06cyxiensl B yactu VI aToro
JOKYMEHTA.

8. [losisnenne BJIH moxet n3menuts cpenHioro ock QRS Bo ppoHTaIbHOM MIIOCKOCTH BIIPaBO,
BJIEBO, UJIU BBEPX, B HEKOTOPBIX citydasx B 3aBucumoctd oT YCC (13,14).

Henosnas BJIII

1. IlponomxutensHOCTh QRS Mexay 110 u 119 Mmummrcexkynnamu y B3pocibix, mexay 90 u 100
MUJUIMCEKYHAaMHU Y fieTeit 8 - 16 met u mexay 80 u 90 MuiuiMcekyHaaMu y ieTell MeHblle 8
JeT.

2. Hanuuue npu3HakoB TUnepTpouu JIEBOTO KeMyJ0UKa.

3. Bpemss BHyTpenHero oTkjgoHeHus R 6omnpiie 60 Mmusuincekyn B otBeaeHusx V4, V5 u V6.

4. OtcyrctBue 3yona q B orBeaeHusx I, VS u Vo.

Hecneunguueckne njim HeykasaHHble HAPYIIEHUS] BHYTPHKeJIy104YKOBOIl NPOBOJUMOCTH:
npojoykuTenbHoCcTh QRS Gosbiie 110 MusuincekyHa y B3pocibix, Oonbiie 90 MUUIMCEKYHA Y
nereii 8 - 16 et u 6ombire 80 MuincekyH1 y neteit menbie 8 et 6e3 kpurepuen bITH mnn
BJIH. Onpenenenne MoxeT ObITh Takke HpuMeHeHo K kpurepusim BITH B npekapananbHbix
otBenieHusAX U kputepuu bJIH B oTBeieHUsAX OT KOHEUHOCTEH U HA0OOPOT.

JleBasi mepenHss pacuukyJasspHas 0J0Kana

1. Ochb BO GpoHTaNBHOM MIIOCKOCTH MeXy -45 °u -90 °.

2. qR B otBenennu aVL.

3. Bpems BHyTpeHHEro OTKJIOHEHHsI B 0TBeAeHUH aVL 45 MUIUIMCeKyH I Uiu OOJIbILIE.
4. TlponomxutenbHocTh QRS menbiie 120 MumMcekyH I,

Ot KPUTCPHUH HEC OTHOCATCA K IMMAIUCHTaM C BPOXKJICHHBIM ITIOPOKOM CE€pala, Y KOTOPbIX
OTKJIOHCHHUEC OCH BJICBO IPUCYTCTBYCT C ACTCTBA.

Jleas 3aanss dacuuxyaspHas 0J0Kaaa

1. Ocsb Bo dpoHTanpHOM TiockocTr Mexay 90° u 180° y B3pocinbix. JlommkHoe u 6ombIee
OTKJIOHEHHUE OCH BIIPABO y AeTel 0 16 JeT, 3TOT KpUTepuil JOKEH MPUMEHSATHCS K HUM
TOJIBKO TOTJIa, KOTJIa 3apETUCTPUPOBAHO HOBOE M3MEHECHHE B OCH.

2.1S BotrBenenusx [ m aVL.

3. qR B otBenenusix IIl u aVF.

4. TlponomxutenbHocTh QRS menbiie 120 MumcekyH .

[IpenBo30Oyxaenue xxenynoukos tuna Wolff-Parkinson-White

[IpenBo30y:xIeHNE HATUIIO TTOJIHOE WJIM OHO HE MOXKET OBITh ONPEENIEHO 10 MOBEPXHOCTHON
OKT', Ho cienyrolue KpUTEpUU HABOJAAT HA MBICIIb O TOJTHOM IPEIBO30YKICHUU:

1. UurepBain PR (He 3aTponyThIi 010Ka/1011 peAcepAHON WIIH MEXIIPEICEPIHOM
MIPOBOAMMOCTH) MeHblIe 120 MUUIMCEKYH/1 TPU CHHYCOBOM PUTME Y B3pOCIbIX U MeHblIe 90
MWIIUCEKYH Y ACTEM.
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2. 3a3yOpeHHOCTh HauaabHOM yacTu koMiuiekca QRS (nenbTa BosHa), KOTOpask WK IPEPhIBAET
3yoen P unu Bo3HUKaeT HEMEJIEHHO MOCIIE €ro 3aBepIEHUsI.
3. [popomxutensHocts QRS Oonbie 120 MusumcekyH 1 y B3pocibix U Ooibiie 90
MWIIUCEKYH Y ACTEH.
4. Bropuunsie usmenenus ST u 3youa T.
He pexomenayemble TepMUHBI
Tepmun [Ipeososzoyacoenue muna Mahaim He pEKOMEHIYETCSI, IOTOMY YTO JMArHO3 HE MOXKET
OBITh C/I€TIaH C YBEPEHHOCTHIO Ha ocHoBaHUe noBepxHocTHON DKI'. Tepmunsl nemunuunas
bJIH, bunamepanvuas 61oxkada HodiCKU, Ouacyukyiapras 610Kkaoa 1 mpugacyuxyiapHas
b10Kada (mpexnyykoswiii 610K) He PEKOMEHIYIOTCS U3-3a PA3JIMYHBIX BAPHAHTOB B aHATOMHUH U
MATOJIOTUH, MPUBOAAIIKX K TakuM u3meHeHusIM DKI'. Komurer pekomenayeT, 4ToObl KK Iblii
neQeKT NPOBOAMMOCTH ObLI ONIMCAH OT/IEIbHO B TEPMUHAX BOBJICYEHHON CTPYKTYpPbI WU
BOBJICYCHHBIX CTPYKTYpP, a HE KaK JBYXITYYKOBBIN, TPEXITYIKOBBINA HIIM MYJIbTHITYYKOBBIH OJIOK.
Tepmun mun Brugada, nns onucanus OKI', kotopas cumynupyet Henosinyto bITH B
orBesieHuu V1 ¢ usmeHnenusimu cermenta ST He peKOMeHyeTcsl 1Sl BKIIIOUEHUST B
aBTOMAaTU3UPOBAHHBIE HHTEPIIPETUPYIOIINE AITOPUTMBI, IOTOMY YTO €CTh 3 pa3INYHBIX THIA
n3menenuit cermenta ST (15,16) u mOTOMY YTO TakOi THI HE ABJISETCS CIELMPUUHBIM JUIs
cunapoma Brugada. Vicnonp3oBaHue 3Toro TepMuHa JOJKHO OBITH OCTABIIEHO HA YCMOTpPEHUE
Bpaua QpyHKIHMOHAINCTA (CBEpXUUTATENS).
TepmuH egulil nepecopodounsviii hacyukyiapHulll ( ny4Kosslil) 610K HE PEKOMEHIYETCS U3-3a
HEXBAaTKW YHUBEPCATBHBIX PUHATHIX KPUTCPHUEB.

JlonoJIHUTeIbHbIE TEPMUHBI
[Tepunndapkrasiii 610k (17,18): Tepmun 6ozmosrcHvlil nepungapmuulii 610K PEKOMEHTYETCS
TOT/1a, KOTJa TP HAJIMYMH MATOJIOTHYECKoro 3yona Q BcieacTeue nHpapkTa MHOKapaa B
HUDKHUX WM OOKOBBIX OTBEJCHUSIX, KOHEYHas yacTh komiuiekca QRS mupokas u HampaBieHa
npotuB 3youa Q (to ects, Kommuexe QR B HUKHUX MIIM OOKOBBIX OTBEACHHUSX).
[Nepunmemuyeckuii 010k (19,20): 3TOT TEPMUH PEKOMEHAYETCSI, KOT'/1a IPEXO0AIIEee
yBenuueHue npoaosnkurenbHoctu QRS conpoBoxkaaercs cmemenueMm cermenrta ST,
Ha0JII0JaeMOM MPU OCTPOM MOBPEKACHUU.
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Yacte [V: cerment ST, 3youst T u U, u uarepan QT

HaHH aﬂ CTaTBH ABJIACTCA quBepTOfI u3 6 JAOKYMCHTOB, IIPU3BaHHbIX 00eCceUnTh COBPCMCHHBIC

PYKOBOJIIME NPUHIMIIBI AT CTAHAAPTU3ALUK M UHTepIpeTanuu snekTpokapauorpammsl (OKI). IIpoekt Obu1 Hauat
Coserom 1o Knnnnueckoit Kapnuonorun AHA. O0bscHeHHE 3TOro POEKTa U MPOLIECC €r0 BHIIOIHEHUS ObLT OIMCAH
panee (1).

IMTaronorus cermenta ST, 3youa T u nponoskurensHocty nHTepBana QT oTpaxaeT OTKIOHEHHS B KEIyI0UKOBOMH
penonsgpuzay. DTH OTKJIOHEHHS BCTPEUAIOTCS YaCTO M HEPEJIKO TPYAHBI A7 uHTepnperanuu. 3yden U Hanbosee
BEPOSATHO OTOOPAXKAET HIEKTPOMEXAaHUIECKOE SIBJICHUE, KOTOPOE IPOMCXOAUT Hociie penoispuzanuu. OQHaKo, 0K 3TO
YacTO BKJIIOYAECS B JUCKYCCHUU 110 PENOJIIPU3ALMU U 00CYXKIAETCs B 3TOM pasfeie.

CermeHT ST cooTBeTCTBYET (haze IIIATO XKEITYJOUKOBOI0 TpaHCMEMOpPaHHOr 0 IToTeHIuana aeiicteust. Ilpu
HOPMAaJIBHBIX YCJIOBUSIX TPAHCMEMOPaHHOE HAIPSDKEHUE MEUIEHHO U3MEHSIETCSl BO BpeMs 3TOH (a3bl M 0CTAeTCs Ha
pUOIU3UTENBHO TOM K€ CAMOM YPOBHE BO BCEX KJIETKaX MUOKap/a JKeIyJOUKOB. B pe3ynbTaTte HUMEIOTCs TOJIBKO
MaJICHbKUE TPAJUEHTh] HANIPSHKEHHs. DTO OTCYTCTBUE BBIPAXKEHHBIX I'PAJUEHTOB HANPSHKEHUS II000HO TOMY, KOTOPOE
IIPOUCXOAUT BO BPEMS IEKTPUUECKOM ANACTOIbI, TO €CTh, OT KOHIA PENOJISIPU3ALMU O Hadaa CIeayromen
JIETIOJISIpU3aLiuY, KOrJa TpaHCMEMOPAHHbIHM OTEHIMAI ITIOKOsI KJIETOK MHOKap/1a >KEeTy104YKOB COCTaBJISET
npubamu3uTensHo -85 MB. D10 coorBetcTBYeT cermenty TP Ha DKI'. OTCcyTCTBUE CYIIECTBEHHBIX I'PAJUEHTOB
HaNpPsDKEHUSI B KJIETKAX JKEJyI04KOBOI0 MUOKap/a BO BpeMs 3TUX 2 (a3 cepieyHoro HUkKia 00bsACHAIET, I0UEMY
cermeHThl ST u TP sBisit0TCS OOBIYHO MOYTH IUIOCKUMHU U, IPUOIN3UTENBHO, HA OJHOM U TOM K€ YPOBHE; TO €CTb, OHU
SIBJISIIOTCS U303JIEKTPUIECKUMU.

3yben T coorBeTcTBYET haze ObICTPOIA KeTya0UKOBOU pernoiisipuzanny (daza 3) xKeaya0uKoBOro NoTeHIHaIa
nericTus. Bo Bpemst 310l da3bl TpaHCMeMOpaHHBIN TOTEHIMAN AEHCTBYUS PENONIAPU3YETCs OT €r0 HalpsDKEHUs [U1aTO
npubausutensHo 10 - -10 MB 1o ero ypoBHs 10Kos1, IpuOIM3UTENBHO, -85 MB. Co3patommuecss MEXKeTy104KOBbIE U
BHYTPYIKEYJJOUKOBbIE IPAMEHTh] HAIIPSHKEHUS BCIEACTBUE ObICTPOM 1OCIE0BATENLHOM PENONIPU3ALIMU KIETOK
BbI3bIBaIOT 3y0el T Ha noBepxHocTHON DKI'. Kondurypanus 3youa T onpenensercst B COOTBETCTBUU € IPOCTPAHCTBEHHO-
BPEMEHHBIMH OCOOCHHOCTSIMHU KETy0UKOBOI peNonsIpu3aln, 0cCOOEHHO aCUHXPOHHOM (a3bl 3 5KeTyA0UKOBbIX
HOTeHMaNOoB AeicTBus. Hale 3HaHNe 3THX 0COOEHHOCTEH BCe elile HEeMoyHO. B o01eM, penossipu3anust
PacIpCTpaHsAeTCst OT SMUKapAa K SHIOKapAY, TO €CThb, IPOTUB HAIPABJICHUS JKEIYI0UKOBOH fenonspusanu (2,3), u,
BEPOSATHO, KaK BO BpeMs BO30YKACHUS, CYLLIECTBEHHAsl 4aCTh OJIHOBPEMEHHBIX ()POHTOB BOJIHBI PENOISIPU3ALIUU
B3aUMHO HelTpanu3yercs. Pasinuue B IpOCTPaHCTBEHHOM MTOCIEA0BATENLHOCTH ACHONAPU3ALMI U PEOIAPU3aLUU B
CBOOOJIHOI! CTEHKE JIEBOIO JKETyJOUKa IOATBEPKAACTCS HAOMIOJEHHEM O TeHCHIIMN K HHBEPCUU MEKIY BPEMEHEM
AKTHBALMK U IPOAOJDKUTENBHOCTBIO IoTeHInana neicraus (4). [IpogomkurenbHOCTh NOTEHIMANA ASHCTBUSA
SMUKapUAIBLHBIX KJIETOK KOpOoUe, YEM CPEJHEMHOKPAANAIbHBIXO0 U SHAO0KapAnaIbHbIX KiIeTok (5). Kpome Toro,
H3BECTHO, YTO HEOJHOPOJHOCTh PENOISIPU3ALINM IIPOUCXOAUT YK€ HAa OTHOCUTEIBHO KOPOTKUX PACCTOSIHUSIX Ha
IIOBEPXHOCTH JKEIIy0UKOB 1, Haubosiee BEPOSTHO, TAKXKE B IPeeIax CTEHKH XKely104koB (5,6). BeposartHo, uTo
HEKOTOPBIE U3 ATUX NPUCYIINX NOTEHIMAY AHCTBUS Pa3IMUYUil pe3yabTaT HIEKTPOTOHUYECKUX B3aUMOAEHCTBUI BO
Bpems penossipuzanu (7).

W3amenenns cermenta ST 1 3y06ua T BeI3BaHbI HEHOPMATIBHBIMU I'PaJUEHTAMU HAIIPSDKEHUS BO BPEMs IJ1aTO U (a3bl
ObICTPOH penospu3aluy NOTeHLIUaaa JEHCTBUS U U3MEHEHUSIMU B IIOCIIEI0BATEIBHOCTU PENOISPU3aLNY, TOCIECIHUE
MOI'YT NPOM30MTH U 0€3 HEHOPMAaJIbHBIX I'PaIMEHTOB HANPSDKEHUS. DTH OTKJIOHEHHUS YacTO CBA3BIBAIOTCSA C Pa3INYHbIMU
XOPOILIO ONPEAEIAEMbIMA AHATOMUYECKUMH, IIATOJIOTNUECKUMHU, (PU3HMOJOTNYECKUMU U (PapMaKOIOrnyeCKUMU
COOBITUSAMU.

B sToM paszene Mbl oOpalaemMcesi K HECKOJIBKUM MPoOeMaM OTHOCUTENIbHO U3MEPEHU S, OIIMCAHNUS, U HHTEPIIPETALN
cermenta ST, T u U 3y6uoB, u unrepsana QT. OHu BKIIOYAIOT Pa3Inyue MEKY IEPBUYHBIMU U BTOPUYHBIMU
[IATOJIOTUSIMU PETIOJISPU3ALIUY, COOTBETCTBUE OIMCAHUS M HHTEPIPETUPYIOLIYIO TEPMUHOIOTHIO, U3MEPEHHE UHTEPBAJIa
QT u ero xoppekuus ¢ HCC, noaom u npogomKuTenbHocThio QRS.

Paanuyune mexay nepsMYHON 1 BTOPUYHOW NaTonorven penonspusaunm

N3amenenns cermenta ST u 3y0ma T, KOTOpBIE SIBIASIOTCS PE3YIbTATOM H3MEHEHNH (OPMBI /MK TPOAOIKUTETBHOCTH
(hazel perosspu3aniy TpaHCMEMOPAHHOr0 OTEHIIMANA ASHCTBHS U IPOMCXO/ISIT B OTCYTCTBUE H3MEHEHHI B
JISTIOJIIPU3AIIMH, ONIPENIENIATCS KaK epBUYHbIC OTKIOHEHUS penosspusanui. OHU MOTYT ObITh OrpaHUYECHHBIMH WIIN
pacnpoCcTpaHEHHBIMU U MOT'YT OBITh BbI3BaHBI MHOKECTBOM IPUYUH, BKIIOYAs UILIEMHIO, MUOKap/IHT, JICKApCTBa,
TOKCHHBI U 3JICKTPOJIUTHBIE PACCTPUCTBA, 0COOCHHO OTKJIIOHEHUS KAJIbIHSL U KaJlusi CbIBOPOTKH. Peskue namenenus YCC,
THIEPBEHTHIISIMS, U3MEHEHHS B TIOJIOKCHUH TeJla, KATEXOJaMHUHbI, CUMITATHYECKast CTUMYJISIMS WK a0nanus
3B€3/1000pa3HOr0 raHIIINs ¥ TEMIIEPATYPHbIC U3MEHEHHUS TAK)KE MOT'YT BbI3BaTh IEPBUYHBIC OTKJIOHEHHUS PEMOIAPH3AIUT
(8,9).

[MaTtomorus cermenta ST u 3y6na T, KOTOpasi BOSHUKAET KaK MPSIMOM Pe3ysbTaT H3MEHEHUH B I1OCIIEI0BATEIIEHOCTH
W/WITH TPOIOIKUTEIBHOCTH JCTIONISPU3AIIAH KETYA0UKOB, MPOSIBIIOIINXCS dIEKTPOKApANOrpahuIecKu Kak N3MEHEHHS B
(bopme n/wnu npogomkuTenbHocTH QRS, onpenensercs Kak BTOPUYHbIC OTKIOHEHHS penossipu3anyu. Takasi maTonorus
He TpeOyeT u3MeHeHHH B (hopMe WM MPOAOIKUTENBHOCTH (Ba3bl 2 U Pasbl 3 KeNyT0uKOBOro MOTESHIMAIA ISHCTBHS
OTJIENIBHBIX KJIETOK. BhICTpee OHM MOryT IPOM30IMTH U3-3a IPaMEHTOB HANPSHKEHUS, KOTOPbIE OOBIYHO B 3HAYUTEIBbHON
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CTENEHU CKPBIThI, HO HAYMHAIOT IPOSBIIATHCS IPU U3MEHEHUU B I1OCJI€A0BATENBHOCTH AECIONAPU3ALIIHI 110CTIE
penonapuzauuu. Vzmenenus ST u 3y6ua T, KOTOpbIe IPOMCXOAAT B CBSI3U C MYUYKOBBIMU OJI0KalaMH, KeTyI0UKOBBIM
peiBO30 YK IEHUEM, SKTOIMYECKUMHU 1 BBI3BAHHBIMHU JKEITYI04KOBBIMI KOMIUIEKCAMHU, - IPUMEpPbl BTOPHYHBIX
OTKJIOHEHMI pENospU3aLHu.

Krnaccuueckoe moHATHE XKeTyA0uKoBOro rpaauenta seeaeHo Wilson u ap. (10) B 1931 r., u npencraBisieT HEKOTOPBIi
TEOPETUYECKUH HHTEPEC OTHOCUTEIBHO IIEPBUYHBIX IIPOTHB BTOPUYHBIX OTKIOHEHUH penossipusanuy. JKeny 0uKoBbIi
rpajueHT B equHcTBeHHOM oTBefeHuu DKI - unterpan Hanpspkenust OKI o Bpemenu ot Hauvasa 3youa P 1o koHna
3y6ua U. Ero npoctpaHCTBEHHBII aHAJIOT - BEKTOP KETyA04YKOBOI0 I'PaJJUEHTa ONPEAEICHHbII B OPTOrOHAIbHBIX
orBeneHnsaX XYZ. IIpakTideckas MoIe3HOCTh XKETyT0YKOBOTO IpaueHTa B AuddepeHnnaniy nepBuYHOro ot
BTOPUYHOIO OTKJIOHEHUsI penosspu3anuu He Obuia nokaszana (11). Korna nanpasnenue ocu QRS HopMaiibHO,
HEHOpMaJIbHOE HampaiieHue ocu 3youa T, BooOlle, ABIseTCsl IPU3HAKOM IEPBUYHBIX OTKIOHEHUN PENOISIPU3aLIUH.

Onpenenenre BTOPUUHBIX OTKJIOHEHUH penosspu3anun o0bIYHO He TpyaHo. IIpu 610Kkae 1eBoi HOXKKU BEKTOPbI
cermenrta ST u 3youa T, BooO1ie, HanpasieHsl NpoTtuB cpenHero Bekropa QRS. Ipu 610kane npaBoi HOXKM OHU
HAaIpaBJICHb! IPOTUB MEAJIEHHOTO KOHEUYHOIr0 KoMIIOHEeHTa koMIuiekca QRS. Tlpu xeny104K0BOM NPpeaBO30YkK IeHUU
n3meHeHust ST-T HanpaBieHbl NPOTUB JieNbTa BOHbI Komiuiekca QRS. BeipaxkenHocTs u3Menenuit ST-T 3aBucut ot
BeIMYuHbI n3MeHeHuil QRS, KoTopble B CBOIO 04epeb CBsI3aHbl C U3MEHEHUSIMU ITyTell IPOBEACHMS.

Bropuunsle uamenenus ST u 3y6ua T cBA3aHbl ¢ IPEXOAAIIUME HOBPEKACHUSAMU XKETYL04KOBON IPOBOAUMOCTH,
KOTOpPbIE BO3HUKAIOT IIPU SKTOMUYECKHX KETYLOUKOBBIX KOMIUIEKCAX WIN NPEXOAIEeH O10Ka1e HOXKKY, OOBIYHO OBICTPO
BO3BpAlLAIOLIENCs K HOpME, NPEXKAE, YEM Pa3BUBAIHCH KETYIOUKOBbIE U3MEHEHHS IIPOBOIUMOCTH.

OpHaKo, HEKOTOpbIE BTOPUYHBIE U3MEHEHU S PENoIApr3aluu ObIBalOT 00see MPOJOKUTENBHBIMU (4AChl WIIM JTHU), YTOObI
MOSIBUTBLCSI U UCUE3HYTh. VI3MEHeHUs penossipu3aliy, CBI3aHHbIE C JUIUTEIbHON CTUMYIIALUEH KeTyA0UKOB, IPUMEPHI
9Toro siBaeHus (12).

IlepBuuHbIEe ¥ BTOPUYHbIE OTKIOHEHHS PENOJIIPU3ALMU MOT'YT IPOUCXOAUTH OJHOBpeMeHHO. Hampumep,
HKEJTyl0UKOBasi THIEPTPOdUs, CBA3aHHAS C U3MEHEHUAMH (POPMBI U IPOAOKUTEIHOCTH KETYA0UYKOBOro IIOTEHIana
JIEUCTBHS OTIEIbHBIX KJIETOK JKEJIyJ04Ka, OCOOCHHO B SHJI0KapAuaabHOM cioe (13). DTu u3MEeHEeHust MoryT
crioco0cTBOBaTh 3MeHeHusIM ST n 3y0ua T, 1 He3aBUCUMBI OT U3MEHEHUI, KOTOPbIE BTOPUYHBI [10 OTHOLLEHUIO K
n3MeHeHusM aMIuuTy bl QRS 1 yanmmnenuto komruiekca QRS. KomOuHanus nepBUYHBIX M BTOPUUHBIX OTKJIOHEHUH
penonsApu3aliy J0DKHBI TAKXKE ObITh PACCMOTPEHBI, KOI'Ia MOISPHOCTh T-BOTHBI HE U3MEHSETCS, KaK O)KUAASTCs IPU
H3MeHeHusX B komruiekce QRS.

PekomeHaauus

Pasnwme Me>1<)1y OTKJIOHCHUSIMU l'IpI/I HepBH‘{HOfI u BTOpI/I‘IHOI71 penons{pmaum{ KIIMHUYCCKU BA>KHbI l'IOTOMy, qToO
HepBI/I‘{HI)Ie OTKJIOHCHU I yKaSLIBa}OT Ha UBMCHCHUA B XapaKTepI/ICTI/IKaX penonﬂpmauym )KeJ'IyZIO‘{KOBI)IX MUOLHTOB, TOr1a
KakK BTOpI/I‘{HI)IG U3MCHCHUS HET. 0603Haqe1-me OTKJ'IOHGHI/Iﬁ ST u 3y611a T KakK HGpBI/I‘{HI)Ie NJIIn BTOpI/I‘{HI)Ie SABJISACTCSA
COOTBGTCTByI-OLIII/IM u peKOMGH}IyGTCSI, ‘ITO6LI aBTOMaTPBPIpOBaHHLIe I/IHTereTI/IpyI-OHII/Ie aJTFOpI/ITMI)I 6I)IJ'II/I
SaHpOT‘paMMI/IpOBaHHI)IMI/I PII[eHTI/I(i)I/ILII/IPOBaTL ux.

OTKknoHeHua cermeHTa ST

Ammuryasl ST n 3y6ua T pacnonoxens! npotus cermenToB TP unu PR OKI'. Korna s ynanenus npeiida uzonunnu
IIpUMeHsIeTCsl HU3Kko4acToTHbIN GpuibTp OKI', He MOryT ObITh OIIpe/eneHbl (PAKTHUECKUE YPOBHU HAIPSHKEHUS
pa3nu4HbIX 3y01oB win cermenToB DKI'. Takum o6paszom, mogabsem cermenta ST moxeT otpaxaTs cHxenue PR/TP,
UCTHHHBIN nogbeM ST, Wiu U To U Apyroe; 1 Hao0opoT, cHikeHune ST MokeT oTpaxaTs nosimenne PR/TP, nucrunaoe
camwxenue ST, win u To u npyroe (14—16). PaccmarpuBas otkinonenus cermenra ST, HE0OX0IMMO NPUHUMATE BO
BHUMaHME 001yt0 aMIuinTyly QRS, moTomy 4To nocieHsist TakKe 3aTparuBacT aMIUIUTYy OTKIOHeHus cerMeHTa ST.
Cwmenienue cermenta ST 00bIYHO U3MEPSIETCSl B €r0 COSAMHEHHMH ¢ KOHIIoM KoMIuiekca QRS | “Touka J,” 1, B HEKOTOPBIX
cllydasx, TAKUX KaK Harpy304HOE€ TeCTUpOBaHUe, Ha npoTsbkeHuu 40 u 1o 80 mwinucekyny nocne touku J. Cerment ST
MOXKET OBbITH OIMCAH KaK MOJHSTHIN (3J1€Ballys), CHIYKEHHBIN (Ierpeccust), KOCOBOCXOISLIMN, FOPU30OHTAIbHBIH,

Wi KocoHucxosmuii. Kpome Toro, BennunHa HEHOPMAILHOI'O OTKIIOHEHHS M OTBEJICHNUS, €r0 OKA3bIBAIOIINE, 1OTKHbL
ObITh MaeHTUUIMPOBaHbl. CHIDKEHHBIN cerMeHT ST MOXKeET ObITh Jajee 0XapaKTepU30BaH KaK TOPU30HTaNIbHbIH,
KOCOHHCXO/ISIIUM MIIM KOCOBOCXOSAIINHN (OBICTPO WIIM MEJUICHHO).

IoBsbimenue cermenta ST B oTBenenHsax Vi, V2, u Vi 10JKHO OBITh COIIOCTABIIEHO C IOBBIILIEHUEM, KOTOPOE OBbIBAET B
9TUX OTBEJCHUSIX B HOPME U OOJbLIE Y MOJIOABIX U MY>KUHH CPEJHUX JIET, YeM Y skeHIIMH (17-21), u Oonblie y
apoamepukaniieB, yeM B Oenbix (21). [ToBbienue ST siBisiercss 00bIYHO HaOOIEE YETKUM B TPYTHOM OTBEICHUU V2.
HopmainbHblii BepXHUN Ipees A/ NOBBIIEHNs J-TOUKH B V2 U3MEHSETCS 10 U3BECTHON CTEIIEHH B Pa3/IMUHbIX
HCTOYHUKAX, BEPOSITHO, B 3HAUUTENILHON CTEIIEHH KaK Pe3y/lbTaT Pa3U4HO BHIOPAHHBIX KPUTEPHUEB [Tl HOPMaJIbHON
rpymnsl. Qe uctouHuk (20) coobaer o BepxHeM (98 MpoLeHTHIIb) HOPMAJIBLHOM Ipefene, Kak npuoausutensHo 0.3
MB y 6enbix Mmyxuut Menbie 40 aer (no 0.33 MB B 24 - 29-netHeili Bo3pacTHOM rpymniie) u npubnusutensHo 0.25 MB y
6enbix MyxunH 40 set u crapiie. COOTBETCTBYIOIIUE IPEIENb I O€IbIX XKEHIIUH OCTaBAIUCh OTHOCUTEIBHO
HE3aBUCHMBIMH OT BO3PacTa, COCTaBIsiA npubausurensHo 0.15 MB.

Jpyroii ucrounuk (21) nepedncisier HopMaabHble Npeaensl aMIIuTya Aast J-rouku 1 STeo (ST B 60 MustucexyHnax
rocJie TO4YkH J) [u1st GesbIX M UEPHBIX MYKUMHBI U sKeHIIMH 40 JieT U cTapiue B 2 BO3pacTHBIX Ipynnax. HopMaibHbli
BepxHUH npeaen (98 nporeHTHIIb) it aMILTUTY ikl J-ToukH B V2 coctaBiisil npubinsnutensHo 0.15 MB y O6erbix MyX4uuH u
0.20 MB y uepHbix MyxunH. CooTBeTCTBYIOIIUE MTpeebl Obutn npubimuzurenbHo 0.10 MB st 6enbix sxenuud u 0.15 MB
JUlsl 4epHbIX JkeHIKH. HopmanbHble BepxHue npezenst 11 STeo B V2 cocraBiisuin npubausurensHo 0.3 MB y 6enbix
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MyXuMH 1 npuonu3utensHo 0.35 MB y uepHbIX MyxunH. COOTBETCTBYIOIUE IIPENIEIbI COCTaBIIAIOT NpUOIN3uTENbHO 0.2
MB y 6enbIX skeHIUH U npuoausuTensHo 0.25 MB y uepHbIX JKEHIIMH.

Onenka noseiieHus ST npeacrapisieT ocoOblil HHTEPEC B CBSI3U ¢ MUOKapAUAJIbHON UILIEMUEH IPU OCTPOM HH(APKTE
MHOKap/1a, Kak 3To OyaeT 00CyXIeHO MoApoOHO B yactu 6 pekomennanuii (Octpas niemus/undapkr). B ool yactu
BEJIMYMHA TIOPOra s HaTOIOTMUECKOro NoBbIIeHHs J-Touku B V21 VipekoMmennosana 0.2 MB ais myxuuH 40 net u
crapuie u 0.25 MB 1 my>xuun mMonoxe 40 net. PexkoMenyemas BeIMYMHa [10pora [Uist B3pOCJIbIX XKEHIIUH B V21 V3
0.15 MB. PexomenayeMslii mopor Ajst HaToJI0rM4ecKoro noabeMa J-TOUKH AJ1s MY)KUHMH U KEHIIMH BO BCEX APYTUX
CTaHAapTHBIX OTBeAieHUAX - 0.1 MB. DTu noporoBble BETUUUHBI, KQXKETCS, COOTBETCTBYIOT KOMIPOMUCCY JUIs
[IPAKTUYECKOI0 KIIMHUYECKOI O UCIIOIb30BaHUs B OLIEHKE MOoBbIIIeHus ST.

ITpu ouenke nopbienus ST BaxHO paccMoTpeTs popmy cermenta ST B A0MOIHEHHE K HOPMAJIbHBIM NIPEAenaM [Uls
ammutyasl ST. Cerment ST npu HopMasibHOM HoAbeMe J-TOUKU B V2 1 0cOOEHHO B V1 BOOOILE OMyCKAeTCsl KPYTO.
Hopmanbsaoe nosbienue ST Ha 60 MUUIMCEKYHAX IOCIIE I1OC/IE TOYKH J 00BEIMHEHO ¢ KOCOBOCXOISIIIM CEIMEHTOM
ST, a He ¢ 6onee ropU30HTANBHBIM cerMEHTOM ST, KOTOpHIit ObIBAaET IIPH MUOKAPINAIbHON UILIEMUU.

PexomeHayeMble BETUUHUHBI, OCHOBAaHHBIE Ha aJIEKBATHO OOJIBILINX IPYIIIAX 3J0POBOTO HACEIEHUS,
CTpaTU(ULIPOBAHHBIE 10 BO3PACTY, IOILY U pace, JOJIKHbI ObITh BKIIOUEHbI B KoMIbloTepHble DKI'-cermenT-ST
KJIacCU(UKALMOHHbIE aJITOPUTMBbI, YTOObI N30€KaTh HECOOTBETCTBYIOIIEIO AMATHO3a , CBSI3AHHOT'O ¢ MUOKapAUAJILHOM
nieMuel, THPapKTOM MUOKapa WiIK NEPUKAPIUTOM.

IToBbimenue cermenTa ST yalie Bcero MOXET ObITh CBSI3aHO ¢ 3 MpUYMHAMMU: 1) HOPMaJIbHBII BapUaHT, 4acTo
Ha3bIBAEMbIH panHsa nepenoaapuzayis, OObIYHO XapaKTEPU3YETCsl MOBBILIEHHEM TOUKH J U OBICTPBIM KOCOBOCXOMSIINM
I HOPMaJIbHBIM cerMeHTOM ST; 2) ocTpoe NOBpeKAEHHE, ACCOLUUPYIOLIEECs ¢ OCTPOI HUIIEMUEH HITH KeTyI0UKOBOH
JUICKUHE3UEH; 1 3) ocTpoe NOBpEXIeHUE, OOBIYHO CBsI3aHHOE ¢ nepukapaurom. Kpurepun s muddepenunanny stux
npuduH (22—24) noMKHBI ObITh BKJIIOUEHBI B ONUCATEIbHBIE U IUaTHOCTUUECKUE aJTOPUTMbI PA3IMUHbIX KOMIIbIOTEPHBIX
OKI-nporpamm. O1HaKo, BasKHO MIPU3HATH YTO HA IIPAKTUKE YacTo TPYAHO AuddepeHInpoBaTh 3TH NpuauHbl. Kpome
TOr'O, CYIIECTBYIOT IPYTH€ COCTOSHUSI, KOTOPbIE MOT'YT OBITh CBSI3aHbI C NOBbILIIEHHEM cermeHTa ST.

Jenpeccus (cHwkenne) ST MoxkeT ObITh BbI3BaHA Pa3INUHBIMU (PU3MOIOrMYECKUMH, IATOIOTMYECKUMU U
(bapMaKoIOrn4ecKUMH BO3ACHCTBUAMY, KOTOPbIE U3MEHSIOT a3y «IL1aTo» JKEJyI0YKOBOrO ITOTEHIMAaa AeHCTBUSL.
Hanpumep, Bo3aelicTBUE NIIEMUH, THIIOKAINEMHUM, U PA3IMYHBIX CEPIEUHBIX U HECEPACUHBIX JIEKApCTB. DTO IIEPBUYHbIC
n3menenus cermera ST. lenpeccus cermenta ST Taxke MOXKET coueTaTbes ¢ u3sMeHeHusiMu 3youa T. Hanpumep,
nenpeccust cermenta ST cBsi3aHHast ¢ runepTpodueil U, Kak BTOPUYHbIE U3MEHEHUS PENOJIsIpU3aLiuy, HapyLLEHUs]
HKETyLl04KOBOH TPOBOAUMOCTH.

V3menenus cermenta ST Ha crannaptHoit DKI', KOTOpbIe CBs3aHBI C OCTPOM HIIEMHEH WK HHPAPKTOM, TIPOUCXOIAT
13-3a [IPOXOXKEHUS TOKA Yepe3 IPaHUIly MEXy UIIEMU3UPOBAHHBIMU U HEUIIEMU3UPOBAHHBIMU 30HAMU, KOTOPbIH
Ha3bIBAIOT MoKom nogpedicoenus. Ilobienne cermenTa ST BooOLIe NPOUCXOAUT ¢ peLUIPOKHON aenpeccueit ST B
otBeneHussx DKI', B KOTOPBIX OCb IPOTUBOIIOIO0KHA 110 HAIIPABJICHUIO TEM OTBEIEHUSM, B KOTOPBIX ST moBbliieH. OTu
otkinoneHus cermerta ST o0cyxaensl B yactu VI (Octpas uieMus/uHdapKT), B KOTOpoi ykaszana -0.05 MB kax
pEKOMEeH lyeMast IOpOroBasi BEJIMUMHA JUIs IaTOJIOTMYECKOM AeNpeccuy TOUKU J B OTBEACHUAX V21U Vi y MY)KUMH U
xeHuH 1 -0.1 MB Bo Beex npyrux orBeaeHusx (66).

Paccmotpenue uamenenuii cermenta ST kak OTBET Ha HArpy304HOE CTPECC TECTUPOBAHNE HAXOAUTCS BHE 00JIaCTH
JTAaHHOT'O JIOKYMEHTA.

PekomeHpauums

XoTs MOXKET OBITh TPYAHO T PEepeHIINPOBATH PA3IMYHBIC IIPUYNHBI OTKIOHeHUs cermenTa ST, OKI 3akmoueHne
JIOJDKHO BKJTIOYATh Ka4eCTBEHHOE OIicanue cermenta ST ¢ ydeToM Bo3pacra U MoJia anieHTa, BKItoyast IpIMeYaHue,
ecnu nenpeccus ST cocrasnser 0.1 MB nnu Gosnee. Takke MOTyT ObITh BKJIFOUEHBI OJTHA MIIH OOJIBIIE BO3SMOXKHBIX
NPUYHH, B 3aBUCUMOCTH OT NPUCYTCTBUS Apyroi matonorux DKI' 1 3HaHUE J1H000# COMyTCTBYIOMICH KIMHUYSCKUIH
nHpopmanys. st oreHky nossimeHust ST peKoMeHIyeMble BEJTMYMHbI, OCHOBAHHBIC Ha a/ICKBATHO OOJIBIINX IPYIIAaxX
3JI0pPOBOT'O HACENICHHMs, CTPaTH(UIMPOBAHHEIC IT0 BO3PACTY, IOy H pace, JOIKHBI ObITh BKJIOYCHBI B KOMITBIOTCPHBIC
OKT-cermenT-ST KnaccuuKaluOHHbIE AT OPUTMBI , YTOOBI N30€KaTh HECOOTBETCTBYIOILET0 JUArH03a OCTPOro
MOBPEXKJICHHSI, CBSI3AHHOI'O ¢ MUOKapIMaIbHON HIIeMUCH/MH(DAPKTOM WIH ITIEPUKAPTUTOM

OTknoHeHusa 3youa T

Tak ke, Kak OTKJIOHeHHus: cermeHTa ST MoryT ObITh ¢ wiM Oe3 oTkiIoHeHuil 3youa T, oTkinoHeHus 3youa T MoryT
ObITH B PUCYTCTBUY WU B OTCYTCTBUU M3MeHeHui cermenta ST. AmminTyza 3youa T B OTBEIEHUAX OT KOHEUHOCTEN
3aBHCUT OT ocu T BO ()pOHTANILHOM TNTIOCKOCTH, HAa KOTOPYIO B CBOIO o4epesb Biusier ock QRS.

V nereii crapiie 1 mMecsiia yacto uHBepTUpyercs 3yoen T B orBeaeHusx Vi, Vo, u Vi. Y noapoctkos 12 siet u crapiie
1 Y MOJIOZBIX B3pocibix Mosioxke 20 set 3ydens T MoxeT ObITh HEMHOTO HHBEPTUPOBaH B aVF 1 MHBEPTUPOBaH B
orBelieHnH V. Y B3pocislx 20 JeT U craplie HopMasbHbli 3y0en T nHBepTHpoBaH B aVR; NOIOKUTENBHBIN HIIH

HWHBEpPTUPOBaHHLIN B oTBeAcHUAX aVL, I1I, u Vi; u nonoxutensHelil B orBenenusix I, Il u B rpyanbix orBenenusix Vi - Ve.
ITpu ouenke otkioHeHnit 3yona T oTpuuarenbbiii 3yoen T B OOKOBBIX IPyIHbBIX OTBEACHUAX Vs U Ve KIMHUYECKU
o4eHb BaxkeH. B aTux orBenenusx 3yoden T HemHoro orpunarenet (Mensuie 0.1 MB) y 2% 6enbIx MyXuuH U keHIIH 60
JIET U cTapiie U 'y 2% 4YepHbIX MyXuuH U keHIMH 40 j1eT u crapuie; orpuuarensuslii T 0.1 MB wiu 6onbie y 5%
YEPHBIX MY)KUMH U >keHIIMH 60 siet u crapiue (21).
VY 310pOBbIX B3pOCIBIX aMIUIUTYAa 3youa T sBisieTcs Hanbosee MOo0KUTENbHOM B 0TBeAeHUAX V2 uin Vi, CooOL1eHus
0 CTaHzAapTax HOpMbI 1 3youa T U3 pa3nuuHbIX JaHHBIX, OCHOBAHHBIX Ha MOMYJISLMOHHBIX UCCIIEIOBAHUSX,
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[I0Ka3bIBAIOT YTO aMIUIUTYza 3youa T u3MeHsercs B HeOObILION CTENEHN B 3aBUCUMOCTH OT BO3PACTOM, I10JIa U Pachl
(20,21). Ammuryzst 3youa T B V2 ot 1.0 1o 1.4 MB Obutn nepednciiensl Kak HOpMaJIbHbIE BEPXHHE IPAHULIBI Y MYXKUUH
(o 1.6 MB B 18 - 29-nerHeii Bo3pactHoii rpynme) u ot 0.7 qo 1.0 MB y sxeHmuH.

MHOTHe TEPMHHBI, TAKHE KaK OCMPOKOHEUHbIIL, CUMMEMPUYHBLLL, 08YXQA3HbIU, NIOCKULL, U UHGEPIMUPOBAHHBII
UCIIOJIb3YIOTCS KaK COOTBETCTBYIOLIME KauecTBEHHbIe onucanus 3youa T. Kak Gonee KoaM4ecTBEHHbIE OMMCAHUS JUIs
3youa T B orBenenusx I, I, aVL, u V2 - Venipemioxenst: unsepmuposantsiii, xorna amminryaa 3youa T ot -0.1 no -0.5
MB, enyboxo ompuyamenvuuoiii, xorna ammuryna ot -0.5 no -1.0 MB, eueanmckuii ompuyamensrulii, KOraa aMIuiuTyaa
Mmenbl1e -1.0 MB (25). Kpome Toro, 3y0en; T MoxeT ObITh Ha3BaH Hu3KUM, KOTA €ro aMILIUTyaa Menbie 10%
aMIUTUTY/BI 3y0la R B TOM jxe caMOM OTBEACHHH U AIOCKUM, KOTJ]a MAKCHMYM aMIUTHTY/IBI 3yora T HaXoauTest Mex Ity
0.1 1 -0.1 mB B orBenenusix I, I, aVL (c 3y6uiom R, 6onee Boicokum, yem 0.3 MB) 1 Va- V.

VHTepnpeTanus H30JMPOBAHHBIX OTKIOHEHHH 3yona T sABIIsSeTCS TPYIHOH M 4acTO CIIY)KUT HCTOYHHKOM
HEOJJHO3HAYHBIX U HETOYHBIX YTBEPIKICHUH. HecooTBEeTCTBYOLIME IMarHo3bl MHOKAPIMAIbHOIM HIIeMUH U HH(DapKTa
SIBJIAIOTCS YacThIMU ormOkamu. Kaxk ckaszaHo Beie, oTkiaoHeHus ST u 3youa T, KoTopble BTOPUYHEI 110 OTHOLICHHIO K
HapYLICHHUSM JKeITyI04KOBOH IIPOBOIMMOCTH, JOJDKHBI OBITh OTMeueHBI Takke. V3meHenus ST u 3youa T cBsizaHbI ¢
runepTpoduei, ruoKaTHeMuel 1 iekapcTBamMu. [ uranTckast HHBepcust 3yona T 0ObIYHO OrpaHHYMBACTCS OTHON 13
HECKOJIbKHX CYIIHOCTEH, BKIIIOUasi TMIEPTPOPUUIECKYIO KapAUOMHUONATHIO, MHapKT O0e3 noabeMa cermenta ST, u
HEBPOJIOTMUYECKUE COOBITUS, 0COOEHHO BHYTPUUEPEIIHOE KpOBOU3NIUsAHUE. MIHTeprpeTanus Takux u3MeHenui 3yona T
JIOJKHA OBITH ONUCATENbHON, U 3aKIII0YEHHE COAEPIKaTh HANOO0JIee YacThle COOTBETCTBYIOIIUE IPUIMHBIL.

DakTHYECKH HEBO3MOXKHO CO3/1aTh IPUYNHHO-CIICIU(PHIHYIO KIACCH(PHUKAINIO SISl He3HAYUTEIBHBIX OTKIIOHCHHI
3ybua T. [l HuX sIBJISIETCS] COOTBETCTBYIOLIEH KiaccuuKalys: Hebonviuie Wil HeonpeoenenHvle u3MeHenus 3youa T.
Bpau ¢yHkimonanuct (cynepuuraTesb) MOXKET TOIAA IPUMEHNTh aHAIU3 Apyrux ocodennoctet OKI', yuects
KJIMHUYECKUE JAHHBIE, €CIIU 3TO JOCTYIHO, IPUMEHUTD 00JIee BEPOSATHBIN CIIMCOK JUarHOCTUYECKUX BO3ZMOXKHOCTEH. B
9THX CUTYaIMsX YacTo MOJIe3HO cpaBHeHue ¢ npeamectByomumu IKI (eciau 0CTynHO).

3a3y0puny 3youa T ObIBaeT TpyJHO OTIMYUTH OT 3youa U, KOTOpbIH paclolokeH Ha HUCXoAsel yact 3youa T.
BasxHo 3HaTh, uTO 3yOer T sBisieTcs: peiko 3y0uaThiM BO BceX 12 OTBECHHSAX, M YTO MHTEPBAJ MEXKAY 2 3a3yOpHHAMU
3y0na T 00bIYHO MEHbLIIE, YEM MHTEPBa MEXy IUKOM MoHOoda3Horo 3yona T u 3youom U, KOTOpblii 00bIYHO
npesbiiaer 150 mwiucekyna npu YCC 50 - 100 B muH (26).

PekomeHaauus

Saxmouenne DK 10mKHO BKITIOYATh OMMCaHUE OTKIOHEHNH 3yOua T, MIeHTH(UKAIHIO CBA3aHHBIX H3MEHEHU I
cermenTa ST, eciv OHU €CTh, U YTOYHEHHE OTHOCHUTEIILHO M3MEHEHHI: He3aBUCUMbIE JIU OHU WK OoJiee BEPOSITHO
CBSI3aHbI C ONPEEICHHON TPUYNHOM.

AnbTepHauusa 3y6ua T

AnprepHanus 3youa T o3HauaeT U3MEHEHUs aMIUTUTYbI 3yOua T, KoTopble YepeayloTCs KaXKIblil BTOpoi yaap. O1tu
M3MEHEHHMS aMIUTUTY/IbI OLPEJICISAIOTCS KOIMYESCTBEHHO PA3IMYHBIMU MOAN(DHKAIMSIMY aHAIIM3a CPSAHUX 3HAYCHHMIT

WM KaK Pa3jIMyKe ONpPeeIeHHbIX YACTOTHBIX KOMIIOHEHTOB CIIEKTPAJIbHOIO aHaIn3a. AnbTepHanys 3yona T THIHYHO
HaOmoaeTcsl Kak MUKPOBOJIbT-YPOBHEBBIE U3MEHEHNUS (MUKPOBOJILTOBAS anbTepHaLus 3youa T) u, Bpemst oT BpeMeHH,
Kak 0oJjiee sIBHbIE U3MEHEHUS B aJIbTEPHUPOBAHHBIX KOMILIEKCAX WM Kak 0ojee MeUIeHHbIE KOMIIOHEHThI BHE JMaa30Ha
npucymux 3yony T usmeHenuii, Boob1ie, Handosee 3aMETHBIE B CBSI3U C IbIXaHUEM.

AnbrepHanus 3youa T yka3bIBaeT Ha CKPBITYIO HEYCTONUMBOCTD PENOSSIPU3ALIUY, IPOTHO3UPYIOLIYIO 3JI0KaUECTBEHHBIE
aputMun. OHa, BOOOILE, HE IPUCYTCTBYET B COCTOSIHUM IIOKOS 1aXKe y NALlMEHTOB C BEICOKUM PHCKOM, a CTPECC TECT
(Harpy304HbId WK GapMaKoIOrMUECKUN CTPECC UM CTUMYJIALNSA), TPEOYIOIUI crieruanbHoe 000py10BaHUEe U aHAIN3a
MPOrpaMMHOT0 OOECTIEYEHH sI, MOJKET BBI3BATh €€. DTU MPOLELYPhl BHE 00JIACTH HACTOSIIETO JOKYMEHTa. DTOro
JIOCTaTOYHO, YTOOBI 3asIBUTh, YTO XOTSI POJIb aJbTepHALUM 3yOLa T OTHOCUTENBHO €€ KIMHUYECKOH M101€3HOCTH
MOJTHOCTBIO HE OIIPEJIC/ICHa, CTh CYIIECTBCHHBIH ITOTCHIMAI B UICHTU(HUKAINH TAIICHTOB C BEICOKHUM PHCKOM
CEPbE3HBIX APUTMUYHBIX COOBITH.

3ybey U

3yoen U — snekTpomMexanudeckuii peHomen (26), 4To NPUBOANUT K HU3KOAMIUTUTYIHBIM, HU3KOYaCTOTHBIM OTKJIOHCHHUSIM
nociie BosHbl T. OH 4acTo OTCYTCTBYET B OTBEACHHAX OT KOHEUHOCTEH 1 Haubosiee MposIBISIETCS B OTBEACHUAX Va2 U Vs,
rje ero aMmminTyzaa npudausurensHo 0.33 MB um 11% 3y6ua T (27). Ero npucyTcTBHe 3aBUCUT OT CEPASUHOI0 PUTMA;
oH penko npucyrcrsyer npu YCC Oonbiie 95 B MuH. bpagukapans ypennuuBaeT aMIuinTyy 3youa U u oH IpUCYTCTBYET
B 90% ciydaes npu UCC MeHblIe 65 KOMIUIEKCOB B MUHYTY (28).

Jlosiro cunTanock, YTo yBelIUUYeHHE aMIUINTY bl 3youa U, 0ObIuHO B coueTaHuu ¢ aenpeccueit cermenta ST u
YMEHBLIEHUEM aMIUIUTYAbI 3yOua T, MO)KeT ObITh BbI3BAHO KapJHOAKTHUBHBIMU IIPeapaTaMy ¢ XUHUANHO-I10JOOHBIMU
sddexramn 1 runokanueMuei, u Oosnee, ¢ runokanuemueii; mpu K Mensiie 2.7 Mmons/1 ammuintyaa 3yorna U Moxer
IIPEBBICUTH aMILIUTYAY 3yOua T B ToM >xe camoM oTBesieHHU. OHaKo, 60siee HOBbIE JAHHBIE IPEAIIONAraloT, YTo 3TO
MOXKET IPOU30HTH U3-3a ciusiHust 3youa U ¢ 3youom T, a He u3-3a yBeIMUYeHUs aMILIUTYAb! 3youa U B 4ucToM BUE.

Crnusiaue 3yona U ¢ 3y0rom T Takke MpOMCXOUT B CBSI3U C YBEIMYCHUEM CUMITaTHUECKOro ToHyca (29) u B
[IPUCYTCTBUU 3aMETHO yAMHEHHOro uHTepBaia QT npu BpoxIEHHOM U IPUOOPETEHHOM CUHAPOMaXx yauuHeHHoro QT
(LQTS).

WuseprupoBannbiii 3yden U B orBeneHusx Vz - Vs natonorudeH (30). OH MOXET ObITh IPEXOAAILINM BO BPeMsI OCTPOi
nieMuy win npu runeptensu (31,32). Henopmanbhblii 3yoen U yacTo BecbMa TpyIHOPACIIO3HABAEMasi U PEIIKO
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nsonupoBanHas ocodeHHocTh DKI'. Takum 06pa3oM, ero NPUCYTCTBUE YAaCTO HE PACIIO3HAETCS MIIU MPOIYCKAETCsI
(YHKIMOHAIMCTOM 1 aBTOMaTU3UPOBAHHBIMU cHcTeMaMHU. 110 3TUM IIpUYnHaM, HET ONPEIEIECHHBIX ONMCATENbHBIX HIIH
JIMarHOCTUYECKUX 3aK/II0UEHUH, PEKOMEHyeMBbIX [UISl BKJIIOUEHHS B AaBTOMATU3UPOBAHHBIN NIEPEUEHb TEPMUHOB. DTO
OCTaeTCs OTBETCTBEHHOCTBIO (DYHKI[MOHAINCTA, PACO3HATh NaTojJornueckue 3yous!l U 1 onpeaeauTs UX KIMHUYECKYIO
YMECTHOCTb.

Pekomerngauus

3axioueHnst OTHocUTeNbHO 3yOa U nomkHbI ObITh BKItOUYeHbI B HHTepnpeTanuto OKI', korna 3yden U nHBepTHpOBaH,
¢yt ¢ 3yorom T, niu Korja ero aMrinTya 6ombliie aMmiuTy st 3youa T.

MHutepBan QT

W3amepenue untepsana QT u ero xoppekuus no YCC, nony u jurensaocty QRS npencrasnsior Gonbiune npodaeMsl B
aueKTpoKapauorpaduu. OHKM OueHb BaXKHBI JUIs Bpauel 1 hapMIpou3BOAUTENEH H3-3a B3aUMOCBSI3U MEXy YIUIMHEHUEM
nnTepBana QT U MOTEHIIMAIBHO CMEPTEIILHBIMHE JKEITYI0YKOBBIMU apUTMHSIMU. JJOKYMEHT, BBINYIICHHBIH B OKTsI0pe 2005
r. Food and Drug Administration (FDA) npencraBuia pykoBOJCTBO AUl AU3aliHa, IPOBECHHS, aHAIN3a U
HHTEpIpeTaLMU KIMHUUECKUX UCCIIEA0BaHU 110 olleHKe yuinHeHHoro uurepsana QT (33).

QT wu ST-T usmensitorcs 1o paznuyabM renotunam LQTS. Zhang u np. (34) onucanu 10 pa3inyHbIX BAPHAHTOB
ST-T B nepsbix 3 renorunax cunapoma (4 B LQT1, 4 B LQT2, u 2 8 LQT3), 1 3T1 BapuaHThI ObLIH IIPECTaBICHBI B
OOJBLIMHCTBE FeHOTUITOB narpeHToB ¢ LQTS.

Wurepsan QT onpeneneH kak HHTEpBall OT Hayaa koMiuiekca QRS, To ectb, camoro paHHero npusHaka
JKETyI0YKOBOH Jenosipu3aluy, 10 KoH1a 3youa T, To ecTb, IOC/IeHEro IPU3HAKA KETYJ0UKOBON PENOIsIpU3aLULL.
[IpoGemsl, CBSI3aHHBIE C 3TUM U3MEpEHHeM, cieaytonue: 1) ornosHanue Havasna komriekca QRS u koHua 3yona T, 2)
OIIPE/IENIEHNE COOTBETCTBYIOIIEr0 OTBHAEHHUS (-uit) 171 u3mepenus unrepsana QT, u 3) koppektupoBka unrepsana QT
1o npopomkutensHoctu QRS, nony u YCC.

Koraa 6onbinHeTBO OKI' perucTpupoBaioch Ha OlHOKaHaJIbHBIX aHATIOTOBBIX anapaTax, OTBEACHUs
PErUCTPUPOBAINCH TTOCIEA0BATENbHO, U MHTEpBaT QT u3Mepsiics BpyuHyIO B Kax10M obBeJeHuH. OnpeieneHne KoHLa
3youa T ObL10 YacTo 3aTpyIHEHO U, MHOT/Ia, HEBO3MOXHO, U Hayano komiuiekca QRS u koHen 3yona T usmeHsuchy B
Pa3IMYHBIX OTBEACHUSAX, IPEJCTABIISSICH KOPOUE, KOI/la OCh OHOI0 OTBEAEHUs Oblila Oosiee NepneHIUKYISIPHON K
[IPOCTPaHCTBEHHOMY BEKTOPY BHauase koMmiuiekca QRS unu B konne 3youa T. Hauano xommiekca QRS nmeer
TEHJICHIMIO HaYMHAThCs Ha 20 MIUITMCEKYH/] paHee B Va1 V3, 4eM B OTBEIEHUAX OT KoHeuHocTel (35). HeGomnbiue
paznuuus 1o 50 muwucekyH[ B uHTepBanax QT, U3MEpEHHBIX B Pa3HBIX OTBEACHUSX Y 3/J0POBBIX CYObEKTOB,
[IPU3HAIOTCSI HOPMaJIbHBIMU (36); Ipyrue CYUTAIOT pa3indus 10 65 MUUTMCEKYH]I BCe elle B peaenax HopMmsl (37). Ota
BEJIMYHMHA, KaK COOOIIAIOT, MEHBIIIE Y )KEHIIMH, YeM y MyX4uH (38).

Korna untepsan QT usmepsiercst B OTASIbHBIX OTBEAECHHUSX, JOKHO HCIIONb30BATHCS OTBEJICHUE, TOKA3bIBAIOIIEE
cambiit JumHHBIH QT (39). 310 00b14HO V2umn Vi, OHAKO, €Ciy 3TH U3MEPEHUs OTIInYatoTcs Oobiie yem Ha 40
MHJUTHCEKYH/T OT H3MEPECHHBIX B IPYIUX OTBEICHUSX, H3MEPEHHE MOKET OBITh OIIMOOYHBIM, U JOJDKHBI OBITh
PacCMOTPEHBI U3MEPEHHUS B CMEXHBIX 0TBeieHusAX . Eciu 3yben T u 3ybeny U ciuiiich Ui He MOT'YT OBITb OT/E/IEHBI,
pexomennyercs QT n3MepsATh B OTBEAECHUAX, B KOTOpBIX HeT 3y6ua U, yacro aVR uaVL (39), nunu cnyck 3youa T gosmxeH
OBbITh POIOIDKEH, 1TOKa He nepeceker cerMenT TP. Hazo npusHath, uto, onpeaenss koHew 3youa T stumu criocobamu
MOKHO HeJJ0OLEeHUTh uHTepBai QT.

Kak yrounsuiocs B pazzaene no Texuonoruu OKI (1), Hanbosee coBpeMeHHbIE UCIIONIB3YEMbIE aBTOMATU3UPOBAHHbBIE
dpoBbie IPUOOPLI PETUCTPUPYIOT BCE OTBEAEHHS OAHOBPEMEHHO. JTa TEXHHUKA Pa3peIlacT UX BPEMEHHOE
BbIPABHUBAHUE U CYIIEPHAIOKEHUE, KOTOPbIE 001eryatoT 60s1ee TOUHYIO OLIEHKY Hadana komiuiekca QRS, koHna
3youa T u pasnenenue 3youoB U u T. B pesynbrate aBTOMaTH4YecKy u3MepeHHblil nHTepBai QT vacto uimHHee, yem
nnTepsan QT, M3MEpEHHBIH B JII0O0OM OT/ICIIFHOM OTBEJCHHH, M BEJIMYMHEI ceifyac paclieHnBaeMble Kak HOpMaJIbHEIE,
KOTOpbIE ObLIN YCTAHOBJIEHBI IPU OAHOKAHAJIBHOM MOCIE0BATEIbHON PErUCTPaLluy, HE MOT'yYT 00JIblIe ObITh
nercTBuTenbHbIMU. Hanbosee aBToMaTH3upOBaHHbIE CUCTEMBI HE PYTHHHHO I10Ka3bIBAOT CyIIEPHAI0KEHHBIE 3aIIUCH WIIH
TOYKH, UCIIOJIb3YEMBIE 1S IToaydeHust uaTepsaia QT.

BBuy KIMHAYECKOW Ba)KHOCTH y/UTMHEHHOTO HHTepBana QT, cylecTBeHHO BU3YaIbHO MOATBEPIUTh YIIIHHCHHE
unrepBasia QT, coOOIIEHHOE KOMIBIOTEPHBIM aJITOPUTMOM.

B nononHeHne K mpuMeHeHHIo yutHsonmx QT kap/An0aKTUBHBIX NIPENapaToB, MHOTHE COCTOSIHHS MOTI'YT BBI3BaTh
yamuHenne QT. Korya cooTBeTcTBYIOMIAs KIMHUYECKask HH(OpMAIHs JOCTYITHA, YaCTO BOZMOXKHO HICHTH(HUIIPOBATh
KOHKPETHYIO NpH4KHy yutnHeHus QT; HanpuMep, TUITOKAINEMHS M THITOKAJIBIIUEMHS. MOT'YT IPoUTUTh a3y 2 u ¢dasy 3
MOTEHIMaNa eHCTBH U YUTMHUTE HHTepBai QT. HeBO3MOXKHOBI 3/16Ch IPUBECTH BECh CIIMCOK BCEX BO3MOXKHBIX IIPHYUH
yuuaenus QT. DToro 1ocTaTouHo, 4T00BI IOJUYEPKHYTh, 4TO ero npucyrcTBrue Ha DKI' H0KHO NPU3BATh K OCTOPOXKHOM
KJIMHAYECKOW OIICHKE BO3MOYKHBIX TIPHYHH.

PekomeHaauus

Pexomenayercst, 4To Obl OTOOpaHHbIE IPYIIIBI BBIPABHEHHBIX 110 BPEMEHU U CyllepHaIOKeHHbIX 0TBefeHui OKI™ cnenanu
)Z[OCTyl'IHLIM OHTI/IM&J'II)HI)IIZ HpOCMOTp, ‘{TO6BI O6J'I€F'{I/ITL I/ISMepeHI/Ie QT u HO}Z[TBCp)II/ITI) TOYKH Hayajia 1 KOHILa
nnrepBasia QT. BBULY KIMHNYECKOI BaXKHOCTU YAIMHEHHOro nHTepBana QT, CylecTBEHHO BU3YalIbHO HOATBEPAUTD
y)l.]'II/IHGHI/Ie I/IHTepBaJ'la QT, ) KOTOpOM COO6LIIa€T KOMHLIOTepHLIﬁ aJ'Il"OpI/ITM.
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Koppekuusa QT no YUCC

Bouto npeanoxxeno MHoro ¢gopmyi, urods! koppuruposats uHTEpBai QT no YCC (40,41). Hanbomnee mupoko
ucnonbzyercs popmyina Bazett (42), monyyennas B 1920 r. u3 rpaduueckux 3apucoBOK u3MepeHHbIX nHTepBasioB QT y 39
MOJIOJIBIX CYOBEKTOB. DTa KOPPEKTUPYIOLIas IPoLeaAypa AeauT u3MepeHHblil QT Ha kBaapaTHbI KopeHb nHTepBana RR
JUIst oirydeHunst koppuruposanHoi mo YCC Benmunnel. @opmyna, npeuioxenHas Fridericia (43), Taxoke B 1920 1.,
ucroib3yer Kyoudeckuil kopenb RR. @opmyna Bazett’s umeeT cuilbHYIO OJI0KUTENBHYIO OCTATOUHYIO KOPPETISLIUIO
(r=0.32), a popmymna Fridericia’s umeet otpunatenbayto Koppessiuio (r=- 0.26 - -0.32) ¢ UCC (44,45), u
KoppuruposaHusle BeanuHbl QT MOryT ObITh CYIIECTBEHHO OIMO0uHbI, 0co0eHHO korga YCC Bbicoka. ITozxe
BBezIeHHbIe (popMyibl 171t KoppurupoBanHoro QT kak simHelHoH GyHKIMs win crenenHoil pynkiusa ot YCC

Juist B3pocnblx (44-48) u nist nereit (49) apdextuBHO youparot 3aBucumocts koppuruposantoro QT ot UCC, u onu
SIBHO TIpeAnouTuTenbHel popmynn Bazett’s u Fridericia’s. HekoTopble nccieoBaTelli BBEIH OT/ICIbHBIC HOPMaIbHbIC
OrpaHUYEHMs IPEENbl UM 4YaCTOTHO-KOPPEKTUpYIoIue hakTopsl s Kaxkaoro nogunrepsaia YCC, ucnonab3ys Tak
Ha3bIBaeMbIi “MeTox bin” (46,50).

PekomeHpauums

Pexomenayercs, uToObI TMHEHHast perpeccust GyHKUUH, a He popmyna Bazett’s, ucnonb3oBanack i koppekimu QT-
4acToTa U 3TOT METO/1 JOJDKEH UCTIONb30BaThCs JIJIsl YaCTOTHOW Koppekuuu B 3akitodeHusx OKI'. Kpome Toro, koppekius
QT o yacrore He 1OJHKHA PEANIPUHUMATRCS, KOTIa KosieOaHus nHTepBaioB RR Gonblias, kak 310 4acTo ObIBaeT npu
GuOpHWLIALINY NTPEACEePIUi, WK Koria uaeHTUUKAIMs KOHLIA 3yOra T HeHaieKHa.

Koppekuusa QT no nony v rpaHuubl yArIMHEHHOTo U YKOPO4YeHHOro nitepsana QT

Xots popmyssl Bazett’s n Fridericia’s He KOPpPEKTHPYIOT 110 TI0JIy, MHOT'O UCCIICIOBAHUH TIPOICMOHCTPUPOBAIIH, YTO
Wurepan QT Gosiee IIMHHBIN y MOJIOIBIX JKEHIIUH U JKEHIIUH CPEIHUX JIET, UeM y My>KuuH. ITonoBoe paznuuue
MOTEHIMAJILHO Ba’KHO [I0TOMY, YTO JKEHILMHBI, Kak BOOOILE [10J1aratoT, sIBJIIIOTCS 00J16€ CKIIOHHBIMU K 3JI0KaU€CTBEHHBIM
aputMusM npu LQTS, uem myxuunsl. [TonoBoe pasziuuue nposiBiasieTcs BO BpeMst I0HOCTH (51), Koraa KoppUrupoBaHHbIN
o YCC QT xopoue y MaJIb4YMKOB, BO3MOXKHO Kak 3(peKT TecTocTepoHa, HO MaJlo U3MEHSETCS Y JIEBOYCK.

Kak coo01maroT B pa3IM4HbIX UCCIEI0BAHUAX, TEHIEPHOE pa3Indue MOXKET ObITh OT 6 10 10 MUJUTMCEKYHT B CTapIInX
BO3PaCTHBIX Ipynnax u ot 12 1o 15 MUIITMCEKYH]T Y MOJIOZBIX B3pOCIbIX. B 11e5om, reniepHoe pasinuue B
xoppuruposanHbix 110 YCC unrepsanax QT cranoButcs MansiM nocie 40 €T u pakTHIECKH HCUE3aeT Y MOKHMIBIX
MY)KUMH U KeHIIUH. OTAeIbHbIE 0JIOBbIE U BO3pacTHbIE (popMyiibl koppurupytomme QT Obuin NpeanokKeHbl, YT00bI
coryiacoBath 3TH paznnyuus (21,44,46,47). HopmasbHbIe rpaHuUIbl, IPEUIOKEHHBIC B PA3JIUUHBIX UCCIICIOBAHUSIX,
H3MEHSIOTCS B OIIPE/IEIEHHOM CTENEHH B 3aBUCUMOCTH OT OCOOEHHOCTEH HCCIIeI0BaHHOM OMYIISLMU, U OCOOEHHO OT
Tuna ucnosibzyeMoi Gynkuuu koppexkunu QT. BaxkHo npu3HaTh, 4T0 HOpMaJIbHbIE IPAHUIBI YCTAHOBJIEHBI IIPU
UCIIONB30BaHUE OoNee BEPXHUX M 00JIee HU3KUX MPEeIesioB (PAKTHYECKON MPOLICHTHIIN PACTIPEISIICHIS KOPPUTHPOBAHHBIX
o yacrore QT ¥ NpUMEHNMBI K CPEIHUM BeJIMUUHAM +2XSD, IOTOMY YTO 3TH paclpeeneHus CUIbHO UCKaXKEHHBI (44).

CrangapThl HOpMBI JUls IpaHuLl naTojgorndyeckoro QT nosnydeHsl Ha OONBIIMX MOArPYINAxX OOLIECTBEHHbBIX
nonynsuui (21,44—48). D1u rpaHUIBI OTHOCUTENBHO OJUHAKOBBI B COOOIIEHUSX, KOTOPBIE HCII0JIb30BAIM JINHEIHbIE
perpeccuBHble (yHKIMK KoppurupoBanHoro no YCC QT, kak nuHeiinyto crenennyto ¢pyukiuo RR wmn YCC (21,44,46-
48). ITocenyroliye rpaHULbl HOPMbI ObUIUIPEIIOKEHBI KaK NPAKTUYECKUH KOMIPOMUCC JUIsl OLCHKHU YUIMHEHUS U
ykopouenust uurepBana QT y B3pocibIX MYKUUH U KEHIIUH: y/UIMHEHHBIH QT: skeHIHbl, 460 MUJUINCEKYHA WU
JUTMHHEE; MY)KUUHBI, JuInHHEe 450 MUUIMCeKYHT; M KOPOTKUI QT: )KeHIIMHBI U MYK4YHHbI, 390 MUIIITHCEKYHT
WM KOpOYe.

PykoBopsiue npuHuunsl FDA 11t HIycTpuy peKOMEHAYIOT 3 YPOBHS TSKECTH Juls KoppuruposantHoro no YCC QT
JUTS OLIEHKH BO3MOYKHOTO Bo3JieiicTBus yamuasaonmx QT nexapers: Oosbine 350 mummucekyHn, 6osbiie 480
MWLTHCEKYH, U Oombiune 500 mumucekynn (32).

Xo0TsI BepXHHUE IPaHULbI HOpMBI Juls KoppurupoBanHoro no YCC QT, kak nuHelHast ¢pyHkims oT RR B HeOombIINX
rpynnax aerei, crpaTuguuupoBaHHbIe 110 Bo3pacTy, noiny u YCC Obutn u3gansl (52), 0 rpaHALAx AJs YUIMHEHHOTO U
ykopodeHHoro QT, ycTaHOBIIEHHBIX Ha JIOCTATOYHO OOJBIINX IPYNNax AeTei, COOOMIMIN TOIbKO a1 popmyssl Bazett’s
(53). B aToM coobuienun, 98-as nporeHTiIbHas rpanuia koppurupoBanHoro mo YCC QT cocrasiisiia nprOIU3UTETBHO
450 munmcexyH y nereid monoxke 12 ser. [TonoBoe pa3iuune Ha 8§ MAILTUCEKYH/T osiBiisieTcs B 12 - 16-neTHel
BO3pacTHoi rpynne. Hano ormeruts, uto koppurupoBanuslit QT no gopmyie Bazett’s MojkeT ObITh JTOXKHBIM
yuuHenueM QT (45).

Pexomennanus

Pexomennyercs, uto B fonosiHenue k YCC, KoppurupoBaHue 1o Moy U BO3pacTy AOJKHO ObITh BKIIIOUEHO B
xoppexTupoBky QT. Kak npaxruueckne KIMHUYECKHE MPaHULbI I TOro, YTOOB! paccMaTpuBaTh MHTepBan QT kak
[1aTOJIOINYECKUH, peKoMeHIyeTcs KoppurupoBanublii QT 460 MUIIMCEKYH]] WK JUIMHHEE Y )KEeHIIMH 1 450
MWUINCEKYH WIH JJIMHHEE Y MY>KUHH CUUTATh yUIMHEHHbIM HHTepBagoM QT u QT 390 muuincekyHa u kopode
cuuTaTh KOpOoTKUM HHTepBaiom QT.

Koppekuunsa no npogomkutenbHoctn QRS
ITpu yuimnennom unrepsain QT u nedexrax sxemynoukoBoi NPOBOAUMOCTH CTAHOBUTCSI HEOOXOIUMOM KOPPEKILUs 110
nponomkutenbHocTH QRS (54-56). D10 MOXKET ObITh JOCTUTHYTO HAWTYYILIMM 00pa30M IOCPEICTBOM COEUHEHUS
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nponomkutenbHocTH QRS u nnTepBana RR kak covariates B popmyse QT-koppeKiuu Wik Ipy UCTIOIb30BaHUU
nnrepBana JT (mpogomxurensHocts QT - npopomxutensHocts QRS) (55). Ecinu BeiOpan unTepBan JT 10mKHBI
HCIIOJIb30BAThCsl CTAHAAPTHI HOPMBI, CIICIIMATIBHO YCTAaHOBJICHHBIE i1t uHTepBasia JT (55).

Pexomenpanus

Dopmyinsl QT- u JT-koppekuy OblIM HEJABHO BBEIEHBI AJIs1 UCIIOIb30BAHUS B OIPEIEIICHUH 3aMeUIEHHS JKeIlyI0UKOBOM
[IPOBOAUMOCTH. B nanbHeiieM npy noaATBEP>KAEHUN OHU MOT'YT ObITh BKJIIOUEHbI B aBTOMATU3UPOBAHHBIE aJITOPUTMBL, C
UCIIOJIb30BAaHUEM COOTBETCTBYIOLIUX KOPPUTUPYIOMIUX (HaKTOPOB.

OueHka uHTepBanoB QT npu NOBTOPHbIX 3aNUCAX

Ounenka naTepBaioB QT npu moBTopHBIX peructparmsix DKI' BecbMa cyiecTBeHHa Ui uueHTHGuKamu yainaenus QT,
BBI3BAHHOTO (PapMaKOJIOTMYESCKIMH areHTaMH B MEANKAaMEHTO3HBIX HCCIICIOBAHUX. DTO TAKKE MOJIC3HO KaK JIOMOITHEHNE
k anamzy ST npu onpeseeHny HaJIUYus OCTPOH MIIEMUH Y MAIMEHTOB, MTOX03PUTEIbHBIX HAa HH(APKT MUOKap/a.

Korna cpaBHHBAIOTCS TOBTOPHBIE 3aITHCH ITAILIMEHTOB, 3aPErHCTPUPOBAHHBIC B PA3JIMYHOE BPEMs [THS M B PA3TIHMYHBIX
MO3MLMSAX, BA)KHO YYUTHIBATh, YTO BPEMsl THS MOXET BIUsATh Ha uHTEepBa) QT (57,58), 4TO CyIIECTBYIOT pa3iInyHs MEXTy
Pa3IMYHBIMH CHCTEMaMH PETHCTPALIMU U MEXTy ITporpaMMamu jutst u3Meperns QT, 1 94To MOTYT MCHOJIb30BAThCS
pasmgssie popmyssl 11t koppekimu QT mo YCC. Kpome Toro, ecTh CyriecTBeHHbIE KojieOaHus B N3MEPESHUH HHTEpBaa
QT pazubimu Bpauamu (59). Ilpu nocienoBarenbHoM cpaBHeHMH UHTepBana QT nomkHa cobaronaThes cTporas
CTAHJAPTHU3ALMS PETUCTPALIMH U OLCHOYHBIX TPOLEAYD.

PykoBozxcTBo FDA mnpejutaraer it OLEHKH BO3MOXKHOTO yutnHeHust Q T, BBI3BAaHHOTO JIGKapCTBAaMH, 2 YPOBHS
n3MeHeHHi B moBTOpHEIX DKI 10 CpaBHEHHMIO ¢ KOHTPOJIBHOM ITEPBOii 3a1MChI0 s KoppuruposanHoro o YCC QT:
yBenrueHue Oounblie yem Ha 30 MUJUTMCEKYH]T M yBennueHue Oosbiine yeM Ha 60 muuincekynn (33).

PekomeHaauus

PeKOMGH}IyeTCﬂ JUTA CpaBHeHI/IH HOBTOpHI)IX peFI/IC’I‘paHI/Iﬁ SKF HUCITOJIb30BAThH Ol'Ipe)IG.]'IeHHI)IG CTaH,Z[apTBI paGOTLI H, €CIIk
BO3MOXHO, OJITHHA U T€ KE, YTO HCU3MCHHO, J10JIX)KHA 6I)ITI) TIIATCIILHO CTaH}IapTI/I3I/IpOBaHa 3aII1UCh SKF u HpOHG)IypI)I
I/ISMepGHI/IH QT, H, €CJIKM 3TO BO3MOXXHO, OAWH U TOT XK€ Bpaq JOJI’KECH 6LITI) OTBCTCTBCHHBIM 3a UTCHUC HOBTOpHLIX
3amnucen OTACJIbHOI'O MalfMeHTa WU MpeAMETa UCCIICAOBaHU.

Oucnepcus QT

YBenu4yeHHas reTepOoreHHOCTh MUOKapINaIbHON PENOISIPU3aLUN MOXKET IPEApacioyaraTb K pa3BUTHIO
3JI0Ka4eCTBCHHBIX JKEITy0UKOBBIX apuTMui (60). Kak yrmoMuHamoch BbIle, MOI'YT OBITh CYIICCTBEHHBIC Pa3JINyHs B
IIPOJOIDKUTENBHOCTH HHTepBasa QT npu n3MepeHut pa3IndHbIX OTBEACHUAX. Busyanusauus 3Tux pazauuuil oderdeHa
3aIIMChI0 IOCTATOYHOI'O OJMHOXKECTBA BPEMEHHO CIVIaXKEHHbBIX OJIHOBPEMEHHBIX OTBEJCHUH C HEOONBLIMMU PA3IHUUAMU
AMILTUTY/BL.

Paznuna Mexay caMbIM JUIMHHBIM U CaMbIM KOpOTKUM HHTepBanamMu QT ob6o3Hauaercsa kak aucnepeust QT. Do
noHsithe 06110 BBeeHO B 1990 st onpenenenus pucka y manueHtoB ¢ LQTS (61). C BBegeHHEM 3TOT0 MOHSATHS,
qucrieperst QT OblTa o71HA M3 cCaMbIX HOMYJIAPHBIX TeM B ucenenoBannu DKI'. B Hostope 2006 r. nonck PubMed
npouutuposain 670 mybnukauuii ¢ nucnepeueit QT B HazBaHuy, a nouck Google “n3mepenue aucnepeuu QT nokazan
171 000 ccbuoK.

Ionsarue nucnepcuu QT npuseno x npeanonoxeHuto, uto gucnepcus QT sBisieTcs Mepoil pernoHaaIbHOM WK
JIOKQJIbHOM I'eTepOreHHOCTH MHOKapANalIbHON penospu3anni. MHOrOUMCIEHHbIE HCCIIEI0BAHMS I0Ka3bIBAIOT
IpennonaraeMslil yBeIH4EHHbIH pUCK 3a00J1€BAEMOCTH M CMEPTHOCTH I1pu yBenuuenun aucnepceuu QT. Oanaxo,
MOSIBWJIMCh CYIECTBEHHBIE METOOJIOIHUECKHE NPOOIeMBbI ¢ u3MepeHueM aucnepcuu QT, KOTopble MoJHSIN
(hyHIaMeHTaJIbHbIE BOIIPOCHI O 3aKOHHOCTH 3TOr0 MOoHATHsA (62—65). B npunnune, npeanonoxenue, yro gucrnepeus QT
9TO M€pa PErMOHAILHOM WM OrpaHUYEHHOM Pa3HOPOJHOCTU MUOKapAHAJIbHOM penosipu3aly, IoAPa3yMeBacT, 4To
OTBE/ICHHS C CAMBIM KOPOTKHM M caMbIM JUTMHHEIM QT conepikat nH(opManuio B KOH4YHOIT yactu 3youa T, koropast He
IIPUCYTCTBYET B NEPBBIX 3 opTOoroHanbHbIX koMoHeHTax OKI' B 12 orBenenusx (wiu B 0600mmenHoM 3y6ue T) (65).

J10 COOTBETCTBEHHO YTBEPIKJICHHBIX IJAHHBIX B ONPEJICICHHBIX KIIMHIYECKUX YCIOBUSIX, BAIUIHO IIOKA3bIBAIOIINX, YTO
qucnepenst QT Ha noBepxHocTHON DKI' ecTh KOs OrpaHUYEHHOM ANCIEPCU MUOKapAUAIbHOW PENOospU3aLiU U
HepeaeT COOTBETCTBEHHO CHIIbHBIN HEOUITOSIPHBIH MH(OPMALIMOHHBIH CUTHAJ, KOTOPBIN HE MOXET ObITh N3BJICUEH U3
X, Y, Z KOMIIOHEHTOB, Ka)€TCsl HEPALOHAJIbHBIM BKJIIOUATh 3TO, KaK 4acTh PyTMHHOro 3akittouenust OKI.

PekomeHpauums

Pexomennayercs He Bkiovath aucnepcuto QT B pyrunHoe 3axmouenne DKI'. OqHako, n3-3a GyHIaMeHTaIbHON
BaKHOCTH T'€TEPOreHHOCTH MHUOKAPAUATBLHON PEMONIAPU3AIMN B TPOUCXOXKICHUH 37I0KAUECTBEHHBIX JKEITYTOUKOBBIX
APUTMUIT OOIIPSIETCS MPOAOIKECHHIE UCCIEIOBAHUI OTHOCHTEIBHO HACHTU(UKAIIMK MAPKEPOB YBEITHUCHHON
JUCTIEPCUN MHUOKapAMAIbHOM penonspu3aiuu Ha moBepxuHoctHoi KT .
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Yactp V: MI3MeHeHus 3JeKTpOKapAMOrpaMMBbl CBsI3aHHBIE C TUIIEpTpodueil kamep
cepaua.

O 6H ap Y)KCHI/I e 1 OLICHKA I'HIEepTPOdHX KaMephl CepALia J0Iro ObUla BaXKHOH LSO

KJIMHAYECKOH asieKTpokapanorpadun. BakHOCTE 9Ta yBenuuuiach B IOCIEIHNE TO/IbI C IPU3HAHUEM, YTO THIICPTPOdUs
MOXKET OBITH 00paTHMa B PE3yNbTaTe JICYCHHS, ¥ B PE3yIbTaTe ITOr0 HEOIArONPUATHBIA KIMHUYECKUH TPOTHO3 MOXKET
ObITh IIpeNOTBpalLieH WK 3afepxkad (1,2).

(TIpumeuanue: DTO COOOIEHNE UCTIONB3YET TEPMUH cunepmpoghusi, a ue pacuwupenue. Koupepeniys MoauTBEHHOTO
noma 1978 1. ono0puiia UCIoIb30BaHIE TEPMUHA PACIIUPEHHE, HO TUnepTpodus Ooee 4acTo HCIOIb3yeTCs B
COBPEMCHHBIX Hay4HBIX OTYETaX, XOTs He 00s3aTeNbHa B ydeOHUKAX. Pacimpenie MoXKeT IPUMEHSATHCS, KOria
HOJIpa3yMeBacucsl YBEINUCHUE PA3MEPOB KaMepbl, IIPH KOTOPOM, BO3MOXKHO, HE IIPUCYTCTBYET KOHIICHTPHYCCKAst
runeptpodus. COMHUTEIIBHO, BCTPEYACTCS JIN paciuupeHne 6e3 runeprpodum, mo kpaiHeil Mepe, IpH XpOHUYESCKIX
cTadmIbHBIX cuHApoMax. Kak obcyikaercst Hike, 3aMETHBIC OTKIIOHEHHS 3yOlia P MoryT npons3oiTi B OTCYTCTBHH
HPEICEPAHOI TUIIEPTPOGHHU WITH PACIIUPCHUS).

OcCHOBHBIC U3MEHEHHM AeKTpoKaparorpammsl (OKI') cBS3aHHBIC C KETYT0YKOBOI TUIIEPTPOGHEH MPOSIBIIOTCS B
YBEIIMYCHUU aMILUTUTY/IbI U IPOAODKUTEIBHOCTH QRS, M3MEHEHUAX B MTHOBEHHBIX M CPEIHUX BeKTopax QRS,
orkioHeHusix cermenta ST u 3youa T, u m3MeHeHnsix 3youa P. beuta npoBeneHa KOppessinust 3THX U3MEHEHHMIT ¢
HPSIMBIMH HJIM KOCBEHHBIMHU OLICHKAMHU pa3Mepa WIH MacChl JKETyJ04KOB, YTOOBI YyCTAaHOBUTH
NIEKTPOKApANOrpahMIecKre KPUTSPUH JUTS THarH03a IHIePTPOGHH.

IepBoHa4abHO, JUTsl ycTaHOBICHUS KpuTepreB DKI' HCHoNb30BINCH H3MEPEHHUS MACChI JKEITYI0YKOB Ha ayTOICHUH HIIH
KJIMHAYECKUE 0COOCHHOCTH NalueHToB. [1o3xke, n3menenns DKI' cooCTaBIsUINCh ¢ pe3yibTaTaMU PA3IMYHBIX METOIOB
0TOOpaKEHMUsI, TAKMX KaK peHTreHorpadust rpyaHOM KICTKH WM JIeBasi BEHTPHKYJIorpadus. B mociennue romsl,
MPUBEJIUTHPOBAHHBIM CPAaBHUTEIBHBIM CTAHIAPTOM CTaJla 2-MEpHas 9XOKapauorpadus, HO 3TO TeIeps ocrapuBaercs 3-
MEpHOH sxoKkapauorpadueli, KOMIbIOTEPHOM ToMorpadueil 1 MarHUTHO-pe30HaHCHOI ToMorpadueii (3). Xots
9TU CaMbl€ HOBBIE METO/Ibl OTOOPAXKEHUSI 00ECIIEYMBAIOT 00JIEE TOUHYIO OLIEHKY JKEJIyI0UKOBON MUOKapAHaIbHOM Macchl,
yeM 310 JenaeT OKI', onu He ycTpaHAoT KinHuueckoe ucnoib3oBanue DKI'. Bonbiee ynodcTBo 1 0osee Hu3Kas
croumoctb DKI npogomxaroT nojiepKuBaTh € NIMPOKOE UCTIONB30BAHKE /IS TUArHO3a JKeTy104KOBOM
THIEPTPOGHH B KIMHUYECKOM MPAKTHKE, B SMHACMHOIOTHYCCKUX UCCIICIOBAHUSX, M B KIIMHUYSCKUX UCIIBITaHUAX. Kpome
TOro, HeKoTopbie oTkIoHeHHs1 KT, Kak OBUIO MOKa3aHO, UMCIOT HE3aBUCUMYIO KIIMHUYECKYIO IIPOrHOCTUYCCKYIO
LICHHOCTb.

Pa3BuTHE HOBBIX METO/IOB BE/CT K repeorieHke ponu K™ B BBIBICHUN Cep/ICUHON THIIEPTPO(HHN U CBS3aHHBIX C HEH
OTKJIOHECHHI 1 K OOHOBJICHHUIO HAIIICH IIPAKTHKN HA OCHOBE HOBBIX PE3YJIbTATOB MCCICIOBAHUI U PA3BUTHUS TEXHOJIOT U

'vnepTpocusa nesoro xenyao4ka

[dunarHocTuyeckue KpuTepumn, oCHOBaHHbIe Ha BomnbTaxe QRS

HauGonee yacTo ucnosib3yemble AMarHocTUUECKUe Kpurepun runeprpoduu aesoro xxenynouka (I'JIDK) ocHoBanbl Ha
n3mepenusax BonbTaxa QRS. Kpurepuu I'JDK OKI' npencrasnens! B TaGnuue 1. Kpurepun Obliay iepBoHavanbHO
OCHOBaHbI Ha aMIUIUTYyAaX R u S B crannapTHeIX oTBeneHusIX oT koHeuHocTel | u 111, ucnonb3yst KIMHUYECKUE JaHHbIE U
JIaHHBIE ayTOIICUU KaK CTaHIapThbl cpaBHEHUS (4-6). (AMmuTy bl KommiekcoB DKI' yka3aHbl B MIUIIUMETpAX, a HE B
MWUINBONBTAX. Mcnonb3ys 00b1uHylo ctanaaprusanuio, 10 MM paBustores 1 MB; 1 mm paBusiercs 0.1 MB). ITocie
nosnHoro npuHstus cranaaptHoit OKI' B 12 oTBeaeHUsAX ObUIO BBEIEHO MHOTO APYIUX BOJIBTaXKHBIX KPUTEpUEB, HaubOo1ee
n3BecTHbI kpurepuu Sokolow u Lyon (7), kotopsie B 1949 BBenyu MMPOKO UCIOIB3YeMblil KpUTEPUI, OCHOBAHHBIN Ha
cymme Sviu Rvs uimn Rve. TTo3xe ucnonbzoBanach, cymma Svi u Ravi, HazeiBaemas “Bonbraxk Cornell,” (8). [Toncuer
mkanbl Romhilt u Estes, BBenennsblil B 1968, Britoyaet orkiionenus B ocu QRS u nponomkurensuocts QRS, Bpems
BHyTpeHHero oTkiIoHeHust QRS u mopdonoruto P u ST-T, B nononxenue k ammiutyne QRS (9).

ITo3zxe ObLIM NpeUIoKEHBI 00JIEe CIOKHBIE KPUTEPUU, KOTOPBIE JIETKO OCYIIECTBIISIOTCS B YCIOBHUSX KOMIIBIOTEPHOM
perucTpanuy u uHTepperanuy. OHY BKIIOYAlOT MHAEKCHI, OCHOBaHHBIE Ha BOJIbTaXe U npopopkutensHocTd QRS (10),
BbrurciieHuy miommaa QRS (11), koMIuIeKCHOM HCIIOIB30BaHUE HECKOIBKIX KpuTepues (12), 1 HHIIEKChI, OCHOBAHHBIE
Ha BBIUMCIIEHUHU NIPOU3BOHBIX YPABHEHUH perpecca, BKIIOYAIOIIUX IEKTPOKapIuorpaduueckue u
HeaJiekTpokapauorpagpudeckue pakropst (13,14).

Cyl1ecTBOBaHUE MHOTUX Pa3JIMuHbIX KpuTepues 1y quarnoctuku [JDK nenaer kimHu4eckoe npunoxenue 6onee
CJ10KHBIM. UyBCTBUTEILHOCTD Pa3JIMUHBIX KPUTEPUEB BOOOILE BecbMa HU3Kasl (00bIuHO Menblie 50%), Toraa Kak
creudUUHOCTL BechbMa BbIcOKasi (4acTo B ruanasoHe 85% - 90%) (15). OnHako, 4yBCTBUTENBHOCTD U CHELIUPUIHOCTD
Ka)JI0r0 KpUTEpH pasziaudHa. Takum o0pa3oM, AMarHOCTHYECKast TOUHOCTD Oy/ET 3aBUCETh OT UCIIONIb30BaHUS
OIIPE/IENIEHHOr 0 KpuTepus. V3-3a 3TuX pa3nuuuii B 4yBCTBUTEIBHOCTH U CHELU(PUUHOCTH Y NALMEHTOB, Y KOTOPBIX
BCTpeuaeTcs ofuH HaOop kpurepues aist I'JDK, 00b14HO He BeTpedaroTes Ipyrue kpurepuu. B 0omb1ioii rpymmne
MALMEHTOB C MAIKON MIIM YMEpEHHOI runeprensueit Toiabko y 11.2% nanuentos ¢ I'JDK cornacHo xputepus BonbTaxa
Cornell nnu xpurepus Sokolow-Lyon 6bu1a I'JDK, anarnoctupoBaHHast B COOTBETCTBUM ¢ 000UMH KpuTepusimu (16).
Kpome Toro, pazinnuHble KPUTEPUU UMEIOT Pa3INUHYIO OJTOKUTENbHYIO U OTPHLATEIbHYIO IPOrHO3UPYIOLIYIO LIEHHOCTD
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B Pa3IMYHBIX NOMYJSIUAX NaueHToB (17), moapa3ymeBasi, 4To LIEHHOCTh HECKOJIBKTX KPUTEPUEB MOXKET ObITH
CYMMapHOH.

Ony0JIMKOBaHHBIE MCCIIEIOBAHUS B HACTOSILEE BPEMSI HEOCTATOYHBI, YTOOBI yKa3aTh, YTO JH000H U3 IPe10KEHHbBIX
KPUTEPHUEB SIBHO NPEBOCXOAUT IPYTHe WM SIBISETCS U30BITOUHBIM. JJaHHBIE IPEATIONATalOT, YTO MHTEPIPETALUK JOJDKHBI
OIIPE/ENNTb, KAKME KPUTEPUH JOJIKHBI UCIOJIB30BATh AJIs IOCTPOSHMS IMAarH03a U YTO aBTOMATU3UPOBAHHBIE CHCTEMBI
JIOJIKHBI IPUMEHSTh MHOIOUHCIIEHHbIE KpUuTepuu. Kpome Toro, HoToMy 4To TOYHOCTb KPUTEPUEB SBIISIETCS
SMIIUPUUECKOMH, TO €CTh, 3aBUCSLIEH OT KOppesILuil Mexay onpeaeneHHbMu u3MepernsMu DKI v craHIapTHBIMU
COOTBETCTBHAMU (pedepeHIusamu), Tonbko kpureprn K7, koTopsle ObUTH (OPMATBEHO IPOTECTHPOBAHBI, TOIKHEI
UCIIONB30BAThCs 0€3 MOAN(HUKALNH TPOTECTHPOBAHHON (HOPMBI.

OpHa BakHast Ipo0OJeMa B CO3AaHUU U IPUMEHEHUH AuarHoctudeckux kpurepues I'JDK, ocHOBaHHBIX Ha BOJIbTaXe
QRS, cocrout B TOM, uTO BOsIbTax QRS HaxoquTcst Moz BIAMSHUEM IO/ BIMSHUEM MHOXECTBA APYruX (GakTopoB, Kpome
pa3mMepa JIEBOro KelyJJ0uKa UK €ro Macchl. DTH (aKTOPhI BKIIIOYAIOT BO3PACT, 1O, pacy U KOHCTUTYLIHUIO Tena. DTH
3¢ deKTH MOTYT CLIOCOOCTBOBATh OrpaHUUYEHHOI TouHOCTH KpuTepueB DKI'. Bpems cyTok 1 M3MEHEHUs B HAJIOXKEHUU
JIEKTPOOB TAKKE BO3/EHCTBYIOT Ha BoibTask QRS 1, cienoBarenbHO, MarHOCTUYECKYIO LIEHHOCTb BOJIbTa)KHBIX
kpurepues OKI.

Bo3pacrt

[ToMumoO GosTBIIOr0 M3MEHEHHMSI B HOpMAIIbHBIX pesenax Boitaxa QRS y miajieHIeB u 1eTeld pa3iuuHbIX BO3PACTOB,
€CTh BOYKHBIC PA3JIMYMS MY B3POCIBIMH PA3IMYHbIX BO3PACTOB, BOIbTaXK QRS MMeeT TeHIeHINI0 yMEHbILAThCS C
yBEJIMUEHHEM Bo3pacrta. Booliie, 00bIYHO HCIIONb3yeMble BOIbTaXKHbIE KpuTepun QRS oTHOCATCS K B3pOCIBbIM CTapiie
35 ner (15). Crannaptsl uis 16 - 35-yeTHelt BO3pacTHOW TPYIIbI HEJOCTaTOYHO ycTaHOBIEeHHI U nuarHo3 ['JIK,
OCHOBAHHBIN TOJILKO Ha BOJIbTAXKE UMEET HU3KYIO TOYHOCTh B 3TOW Bo3pacTtHoM rpynme. Juarno3 I'JIXK y xoporro
TPEHUPOBAHHBIX ATIETOB OCOOEHHO MPOOJIEMATHYCH.

Mo

Y B3pOCIIBIX KEHIIMH €CTh HEMHOTO OoJiee HU3KUW BepXHUH npenen Bonbraxka QRS, yeM y MyxunH, XoTs Svs sBIIsieTcs
€IMHCTBEHHBIM U3MepeHneM ¢ OonbimM paznuuueM (18). Pasnuune coxpansiercs mociie KOppeKIuy Mo IUIOIau Tea U
Macce cepaua. Hekoropbie KpuTepuy 1oKa3aliy yIy4dlIeHHe WX LIEHHOCTH I10CIIE TTOJIOBOM KOPPEKIMH, HO KOPPEKIHS HEe
paBHO3HA4Ha /IS Bcex Kputepues (8,13,18-20).

Paca

HopmainbHbie BemunauHbl BosbTaxka QRS 3aBucar ot pacel. Y appoamepukaHiieB 6osee BEICOKUI BEPXHHUI TPeesl HOPMbI
BonbTaka QRS, ueM y eBpoaMepuKaHIIeB, TOT/IA KaK HCIIAHCKHE aMEPHKAHIIBI UMEIOT OoJiee HU3KKUE Tpeesbl. Y
MAIMEHTOB ¢ MATKON WJIM YMEPEHHO# runepTeHsueii kpurepuii Sokolow-Lyon uMen 0osee BBICOKYIO 4yBCTBUTEIBHOCTD
1 Oosiee HU3KYIO CrIelM(UIHOCTD Y ahpoOaMepHKAHIIEB, YeM Y eBPOAMEPHUKAHIICB, TOTIa KaK BOJIBTAXKHBIH KPUTEPHUit
Cornell moka3piBaeT 6osiee HU3KYIO YyBCTBUTEIBHOCTD U 00JIee BHICOKYIO CECIMDUUHOCTD Y ahpoaMepUKAHIIEB, YeM Y
eBpoamepukanies (19-23).

Habitus Tena

TyunocTb cBa3ana ¢ DKI'-nokazaTensiMu yBEINUYEHHOM MaCChl JIEBOIO JKENIyJ0UKa, HO HE C YBETMYEHHBIM BOJIBTa’KOM
QRS. 310 MOoxeT ObITh MpUITUCaHO PPEKTY UIOJSALNHU KUPOBOW TKAHU M OOJIBIIIEMY PACCTOSHUIO OT CEp/Iia J0 IPYAHBIX
IEKTPOAOB. DPPEKT TyYHOCTH OTIHYaeTcs y pasinuHbiX kpurepues OKI'. IIpu uccneioBaHuy NAUEHTOB ¢ MATKOH HIIH
yMEpeHHOH runepren3uei BonbTakHblil kputepuit Cornell Obi1 yamie B tuanasone I'JDK y TydHbIX manueHToB, 4eM y
HETY4HBIX, TOra Kak kpurepuil Sokolow-Lyon 0b11 pesxe B ananazone I'JDK y Tyunsix nanuenTos (13,24-27).
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AMIuiTyna [TepBrIit aBTOP [Non myGnukammm
BouibTask oTBeIeHUIT 0T KOHEYHOCTEH
(R I-S I)+(S HI-R III) >16 MM Lewis (5) 1914
R I+S III >25 MM Gubner (6) 1943
RI >15 Mmm Gubner (6) 1943
R aVL >11 mm Sokolow (7) 1949
R aVF >20 MM Goldberger (65) 1949
Qor SaVR >19 Mmm Schack (73) 1950
R+S B m0060M oTBeneHUA >19 MM Romihilt (9) 1968
BosbTak npekapanajbHbIX 0TBeAeHHit
S Vi1 >23 MM Wilson (76) 1944
S V2 >25 MM Mazzoleni (69) 1964
S VI+R V5 >35 MM Sokolow (7) 1949
S V2+R V5,6 >45 MM Romihilt (72) 1969
S VI1,2+R V5,6 >35 MM Murphy (54) 1984
S V1,24R V6 >40 MM Grant (66) 1957
R+S B 1000M mpekapuaIbHOM OTBEICHUN >35 MM Grant (66) 1957
RV5:R V6 >1.0 Holt (67) 1962
R, B m1000M mpekapuaibHOM OTBEICHUN >26 MM McPhie (70) 1958
S V2+R V4,5 >45 MM Wolff (77) 1956
R VS5 >33 MM Wilson (76) 1944
R V6 >25 MM Wilson (76) 1944
KomO0nHanuu BoIbTakKa OT KOHEYHOCTEH 1
NMpeKapAnaJIbLHBIX 0TBEAeHHIT
RS aVF+V2+V6 (>30 xer) >59 Mmm Manning (68) 1964
RS aVF+V2+V6 (<30 xer) >93 MM Manning (68 1964
S V3+R aVL (myx) >28 MM Casale (8) 1985
S V3+R aVL (xeH) >20 MM Casale (8) 1985
OO0mmit BonbTax 12 oTBeneHMI >175 mm Siegel (74) 1982
KomOunauusi BOJIbTaKHBIX U
HEBOJIbTAKHBIX KPUTEPUEB
Bonpraxk-STT-LAA-0cb-QRS npomomkut. [oncuer mkaner | Romhilt (9) 1968
(R aVL4S V3) xQRS npogormkwur. >2436 mm/c Molloy (71) 1992
O6uwmit BombTax 12 oTB.xQRS mpomomKkuT. >1742 mm/c Molloy (71) 1992
Kpurtepun, ncmoab3yeMble ¢ JeBoid
nepeaHei 6Joxkanou
S VI+R V5+S V5 >25 Bozzi (33) 1976
S V1,2+R V6+S V6 >25 Bozzi (33) 1976
S IlI+max R/S B 1060M OTB. (MYX) >30 Gertsch (32) 1988
S III+max R/S B n060oM 0TB. (3keH) >28 Gertsch (32) 1988
Kputepun, ncnosibzyembie ¢ 6J10Ka10M
NMPaBoil HOXKKHU
Max R/S B npekapx. otB. (¢ LAD) >29 MM Vandenberg (75) 1991
SVl >2 MM Vandenberg (75) 1991
R V5,6 >15 MM Vandenberg (75) 1991
S IlI+max R/S npekapauan. (¢ LAD) >40 mm Vandenberg (75) 1991
RI >11 MM Vandenberg (75) 1991

AMIUIMTY A IpeAcTaBiIeHa B Muutnmerpax, rae 1| Mmm=0,1 MB. LAD o603Hawaer OTKIOHEHHE OCH BIICBO.
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OunarHocTuyeckas ponb npogomxkutTenbHoctu QRS

IponomxurensHocts QRS uvacto yBenuuusaetcs npu I'JDK. 310 oueBuaHoe obliee yBenTuueHNe NP OJOIKUTEIbHOCTH
QRS unu yBenuyenue BpeMenu or Hayana QRS 1o BepiumHbl 3youa R nocturaer makcumyma B Vs uiu Ve. YBeaudeHue
poomkUTeNbHOCTH QRS MOXeT ObITh NPUNUCAHO YBETMUEHHON TOILMHE CTEHKH JIEBOI'0 JKEJIY04Ka U
HUHTpaMypanbHOMY (GUOPO3y, KOTOPBIH HCKaXKaeT U MPOJIEBAET TPAaHCMYPaJIbHOE PACIPOCTPAHEHUE UMITYJIbCA.

Korna umerores OKI-npusnaku I'JIXK ¢ pactmpenasim QRS, MoxeT ObITh MCUE3HOBEHHE NEPEropoI04HOro 3yoma Q,
YacTo cO CIVIAXKEHHOM BeplInHOM 3youa R. B aTux ciiydasx pa3yMHO AMarHOCTUPOBATh ACCOLMMPOBAHHYIO HETOIHYIO
0JI0Ka 1y JIEBOM HOXKH, CYIIECTBOBAHHE KOTOPOI 00BIYHO 3aMeuaercst ToNbKo B nipucyrcreue [ JDK. Moker HabmroaThest
pasBurue ot Tonbko ['JODK k HemonHo# OoKkaze JIeBOi HOXKKH.

MU3meHeHusa ST-T npum NXK

CoueraHue MHBEPUTUPOBAHHBIX 3yOL0B T ¢ yBennueHHOH paboTol JeBOro sxkenyouka Obl10 onucano B 1929 r. (28).
TepmuH “TUnuuHOE HanpsbkeHne” Obu1o BBeAeH B 1941 1. (29) u otHeceH k onpeaeneHHoMy nzMenenuto ST-T, koropoe
Obu1a MPUIILCAHO YBEIUUEHHON reMOIMHAMUYECKON neperpy3ke. OHO COCTOSUIO U3 IENIPECCUU J-TOUKU, KOCOHUCXOSIIEH
nenpeccuu cermenTa ST u acummerpuuHoi nuBepcun 3yona T. Ceiyac ycTaHOBIIEHO, UTO IEKTPOKapauorpaduyeckas
I'JDX ¢ uamenenusimu cermenta ST 1 3y6na T npoucxoasT B ycaoBUAX, KOTOPbIE HE 003aTeIbHO BbI3BAHbI YBEIHUEHHOM
reMOJMHAMUYECKOM paboTOMH, KaK y HALMEHThI ¢ IMIATAllMOHHON MM TUNEpTPO(UUecKoil KapJuOMUONIATUsIMU, U

YTO MeHbIlUE cTeneHn oTkiIoHeHud ST-T, yem “TunuuHoe Hanpsbkenue”, csa3ansl ¢ VDK, Takum 00pa3oM, TepMUHBL
"HanpsbkeHue" ¥ “THUIMYHOE HAIIPsHKEHUE” HE COBETYIOTCS, @ TEPMUH «BTOpUUHbIE OTKIOHEeHUs ST-T» saBnsercs
npeanoututensHbIM. [Ipucyrereue otknonenuil ST-T rinaBHbIM 0O6pa3om noxaaepxusaer auarno3 I'JDK, kotopelii nnaue
6a3upoBajics Obl TOJILKO Ha YBEIMUEHHOM BoibTaxe QRS, 1 ecTh naHHbIE, 4TOOBI IPEITIONOKHUTE, YTO IPUCYTCTBUE
orkiaonenuid ST-T cBsA3aHo ¢ Oombieii MHHOPMALIMOHHON IIEHHOCTHIO JUIsi MACChI JIEBOT'O XKeJy104Ka 1 00Jiee BBICOKUX
PHCKOB CEPJIEUHO-COCYJUCTBIX OCI0KHEHUI U CMEPTHOCTH, YEM YBEJINYEHHE OHOT0 TONbKO BoibTaxka QRS (30,31).
OpHako, JaHHBIX HEIOCTATOYHO JUIS CY)KICHUI O TOM, UIMEET JIX “TUNHUYHOE HaNpshkeHue” 0osbliee KIMHUYECKOe
3HaueHue, yeM MeHblne otkinoHeHus ST-T, nomxuel 1u otkiaoneHust ST-T ucnonb3oBatsest A1 auarnoctuku [JDK B
OTCYTCTBUM JIIOOBIX BOJIBTAXHBIX KpuTepueB QRS, wiu npucyrcreue orknonenuit ST-T nomxHo MoauduuupoBaTh
kputepuu BosbTaxka QRS. D10 BaxcHbIe TPpoOIeMbl 1S JaIbHEHIINX UCCIEA0BAHUM.

U3meHeHuns nesoro npeacepaus npu MNHK

W3menenns 3youa P, KoTopble, Kak U3BECTHO, ACCOLIMUPYIOTCS C JUIaTalluel JIEBOro npeacepaus, runeprpoduei,
3aMCVICHHUEM TIPOBOAUMOCTH WJIU MMOABEMOM IAaBJICHUSA YaCTO CBA3BIBAIOTCS C I'JDK n HCIIOJIB3YIOTCA KaK
JAUArHOCTUYCCKUEC KPUTCPUH. H3menenus 3y6ua P yacro ObIBaroT Yy HallM€HTOB C FI/IHepTeHSI/IGfI, 1 OHU MOT'YyT OBITh
caMblif paHHUMH 3JIEKTpOKapAuorpadMuecKuMy pU3HaKaMy TUIEPTEH3UBHOI Oone3nu cepaua. OqHako, nogo0HbIe
oTkJIoHeHus 3youa P yacro ObiBatoT B orcyrcrBue I'JIK. [ToaToMy 1 OTOMY, YTO OTCYTCTBYIOT COOOLIEHHS 00
AJICKBATHBIX KIIMHUYCCKUX UCCIICA0BAHUAX, OUCHUBAIOIINX TOYHOCTb 3TOI'O KPUTCPUA, NI OJHOI'O UJIU B

KOM6I/IH8.HI/I${ C ApYI'UMH KPUTCPUAMU, OTKIIOHCHU A 3y611a P JOJI’KHBI UCITIO0JIb30BAThHCsA KaK HOZ[)Iep)KI/IBa}OU_[I/IfI KpI/ITGpI/IfI.

OTKnoHeHue ocu BneBo npu MNK

OTKJIOHEHHE OCH BJIEBO MOXKET OBITE cBsi3aHo ¢ I'JIK. O}_'[HaKO, HC U3BECTHO, CICAYET JIN OTKJIOHCHHUE OCHU BJICBO U3
THIEPTPOPUH HETIOCPEICTBEHHO, U3 CTENICHH JIEBOTO IepeiHero (haciuKyIIpHOro 0JIoKa, WK U3 IpYruX GakTopoB,
KOTOPbIC MOT'YT JIC)KAaTbh B OCHOBC TCHACHIINHU K 60J'II>H_IMy OTKJIOHCHUIO OCH BJIEBO C YBCIIMYCHUEM BO3pacTa, 1aKe B
OTCYTCTBHUHA FI/Il'IeprO(i)I/II/I. Taxum o6pa30M, OTKJIOHCHHE OCH BJIEBO, KaK U IPYIru€ NU3MCHCHUS SKF, paccMaTpuBacMbIC
B 3TOM pasaeciic, MOXKET UCITOJIb30BATHCA I IMMOAACPIKKU AUAarHo3a FH)K, BMECTO TOro, 4TOOBI CTABUTH JAUarHos.

YAanuHeHHbIN nHtepBan QT

I'JIX uacro cBsizbiBaeTcst ¢ HEOOIBIINM yUIMHEHHEM uHTepBaia QT, HO He U3BECTHO UMEET JI YJIMHEHUE HHTEepBaJIa
QT He3aBUCHMYIO IIEHHOCTh Kak 3JeKTpokapanorpaduueckuii kputepuit [JIK unm npocto BTOpUUEH K YBETHUCHUIO
nponoikurensHocTH QRS. HemHoro yanunennsiii uatepsan QT coBmectum ¢, HO He auarHoctupyer ['JDK. Takoe
YIUIMHEHHE MOXKET OTpaXkaTh O0Jiee MPOA0JDKUTENIbHBIE TPAHCMEMOPaHHbBIC MTOTSHIMAIIBI ACHCTBUS U3-32 TOBPEK/ICHUS
MOHHBIX KaHAJIOB KaK YacTH rUnepTpoduueckoro nporecca. lanpHelme uceneoBaHust, TpoBepsist J00aBOYHYIO
neHHocth u3MeHnenuii uarepBasia QT, ocu QRS u 3yona P B unentuduxanuu I'JIK, nmeror cmbic.

OwnarHo3s INMX B npucyTcTBMU HapyLeHU BHYTPUXKENYA04YKOBOW NPOBOAUMOCTHU
(3amegneHune) n 6nokaga HoXek

Euneptpodust 1eBoro xeiayaouka yacTo ObIBET IpU 3a00J1€BaHUAX CEPJILla, KOTOPbIE TAK)KE BbI3bIBAIOT HAPYLLICHUS
BHYTPIKENY0UK0BOM npoBoguMocty miu 3ameienue (BHII). U tax xe kak I'JDK, BHIT usmensier QRS, u
npucyrctsue BHIT moxer nozpeiictBoBath Ha TouHocTs DK -kpurepues I'JDK.

JleBasi nepennsisi pacuukyasapHas 0Jokaaa

Ipu neBoii nepeaneit dacuuxynspHoit Giokane Bektop QRS HampasieH K3aau ¥ BBEPX, YTO IPUBOAUT K YBEINYEHHBIM
3youam R B orBenenusix I u aVL u ymensienuto 3yonos R, Ho Gosee rimyokum 3youam S B oTBeACHUSX VsH V.
Ammuryza 3youa R B orBenenusx [ u aVL He sBnstoTes HagexubiMu kputepusimun I'JDK B aT0i cutyauuun. Kpurtepuu,
KOTOpbIE BKJIIOUAIOT IITyOMHY 3y0La S B JIEBBIX IPEKapIuaIbHbIX OTBEACHUX, yIydliaoT ooHapyxenue ['JDK B
MIPUCYTCTBHH JIEBOM nepenneit paciukynsipHoi Onokane (32-34).
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Bbiiokana JieBoii HOXKKHA

Co00111aI0T IPOTUBOPEUUBBIE PE3YALTATHI IPU U3YUCHUH dJIeKTpoKapanorpaduueckoro quarnosza I'JDK B npucyrcreue
nonHoi Gsokans! jeBoit HoxKH (BJIH) (35-41). HexoTopble NpUXOAAT K BBIBOLY, YTO JUArHO3 HE AOJDKEH ObITH
MOCTaBJIEH B 3TOM ciy4dae (35-37), Tora Kak Apyrue mojiaratoT, 4To Auarto3 BosmoxeH (38-41). IloguepkuBanich
CIIydau BBICOKOW pacnipoctpaneHHocTr anatomuueckoid ['JDK y nanpenToB ¢ BJIH, ocoOeHHO B cepusix ayTOICHi, T 3TO
66110 B 90% wmin Oonbine. KonebaHnus pe3ynbraToB oTpaxkanu Takxke paznuuus B onpeneneHud bJIH. Ctporue
ornpe/eNeH s, KoTopbie TpeOyroT MOHO(]a3HbIe 3y0UaThie TN ¢ IIMPOKNM I11aTo 3yOusl R B orBenenusx [, aVL, Vs, u

V6, IMEIOT TEHJCHIIMIO TI0Ka3bIBaTh HU3KYIO YYBCTBUTENBHOCTD 11l Kputepues ['JDK (42). Bosee mupokue onpenencHus,
KOTOpbIE TPEOYIOT TOJIbKO NponomkuTensHocTd QRS 6ombuie 120 MunncekyH, 3a3yOpeHHbIX Ipeobnanaromux R B
JIEBBIX IIPEKapAUAJIbHBIX OTBEACHUAX, U 3a3yOpEHHBIX MpeoliafaroIiuX 3yOLoB S B IpaBbIX NPEeKapIUalbHbIX
OTBEJICHUSX, BEPOSITHO BKJIIOYAIOT CJIydan, KOTOpbIE MOIJIH Obl ObITh Kinaccuduuuposanbl kak [JDK ¢ accouunpoBaHHOM
3aMEJICHHOM BHYTPHKETY04KOBOM NpoBoAMOcThIo, a He BJIH. [Tockonbky "monnas" BJIH moxer yacTo ObITh Ha
caMOM JieJie HeMOIHOM, ¥ ToToMy 4To nponospkurensHocts QRS npu I'JDK moxer BepostHO Gosnblie 120 MUUIMCEKYH
6€3 OrpaHUYEHHOr0 IIOBPEKACHUS JIEBOM HOXKKH, Pa3jInuue MEXy STUMHU JBYMsI CITy4asMU MOXKET ObITh TPYAHO
onpenenumo (43). Usmenenus nesorpencepanoro 3youa P (38,39,41) u nponomkurensroctu QRS Gosbiie, yem
pUOIU3UTENBHO 155 MUIUINCEKYH, TAK JK€ KaK BOJIbTa)KHbIE KPUTEPHUHU B IIPEKapANalbHbIX 0TBeAeHUsX (35,38-42),
HMEIOT TEHJECHIMIO K OTHOCUTENBbHO BbIcOKOH cnetduunocty a1 VDK B npucyrersue BJIH. ¥V nanuenTos, uMeromux
9TU ONpPENETCHHbIE KPUTEPHUHU, Pa3yMHO AuarHoctuposath I'JDK, naxe npu ToMm, 4TO 4yBCTBUTEIBHOCT HU3Kasl. MHaue
rosopst, OKI" auarnos I'JDK He nomxkeH BbICTaBIATHCS, Korna umeercs bJIH.

Baokaga npaBoi HOKKH

brokana npasoit Hoxku (BITH) ymeHpIraer aMmnTyny 3yora S B IpaBbIX MpeKapIraibHbIX OTBEACHHUAX U HMEET
TCH/ICHLIMIO YMEHBIIATh YyBCTBUTEIBHOCTB AJIEKTpoKapauorpaduueckux kpurepues ['JDK. VBennunBaroT BO3SMOKHOCTh
quarnosa I'JDK B npucyrcrBun BITH BcioMoratenbHble 0COOEHHOCTU U3MEHEHUH JIEBOTO NPECEPNsl U OTKIOHEHHE OCH
B1eBO (44-47). Heckonbko KpuTepHueB ObLIO MPELTOKEHO IS UCIIOIb30BaHUs UMEHHO B nipucyTcTBuM BITH, 310 Svi
6ombie 2 MM (0.2 MB), Rvs, 6ombiie 15 MM (1.5 MB), 1 ock QRS otkionena Bieso ot -30, S I1I+ Hanbonbiuit R/S B
npekapAnanbHbIX oTBeAeHusAX 6ombiie 30 MM (3.0 MB). ¥V 3TuX KpuTepueB, Kak cooOLIaloT, ObUla UyBCTBUTEIBHOCTD
46% - 68% u cnemuduaHocTb 57% - 71% (47).

Mpobnembl TepMUHOOrUA

OueHKH BepOSITHOCTH

KauecTBeHHBIE IMATHOCTUYECKUE TEPMHHBI, TAKUE KAK 8epOsAMHbLI TN 603MOJICHbII WU PACCMOMpPents MOTYT
HMHTEPIPETUPOBATHCS 10-Pa3HOMY M MOT'YT MCII0Ib30BaThCs, YTOOBI yKa3aTh, UTO €CTh HeKoTopble kputepuu ['JIK, HO
TOYHOCTb 9TUX KPUTEPUEB OrPaHUUEHA, WU YTO KPUTEPUH HAXOSITCS HA YPOBHE MOPOroBeIx BenuuuH, HO I'JDK Bce xe
JIOJIKHA OBITh HACTOSITENBHO PACCMOTPEHA M3-3a APYIHX HapyIIeHUH, TAKUX KaK Ty4HOCTb. Kaxxast uHTepnpeTanuu
HMEeT Pa3iIMyHble 3HAYESHUs! 171 yuTatess u noiab3osaress OKI'. CienoBaTenbHO, 3TH TEPMUHBI JOIKHBI UCIIOIb30BAThCS
1 MHTEPIPETUPOBATHCS 0CTOPOXKHO. Heo0X0qMMBbI ONOIHUTENbHBIE HCCIEIOBAHUS, YTOOB! IPETIOKUTD OIPEIEIEHHbIE
KPUTEPUU JUIS UX UCIIOJIB30BAHMS.

JAuarnocTuyeckue TePMUHBI

3a MHOTHE TOJIbI AJICKTPOKAPAMOTPABUCThI MPUHSIN Pa3IMIHbIC TEPMHUHBI IS ONPe/eIeHHbIX pe3ynbTaToB DKI', MHOTHE
TEPMHUHBI C OIPAHMYCHHBIM UCIOJIL30BAHUEM M TOUHOCTBIO. TePMUHBI cucmonuueckas (OasieHuem) nepeepyska

U Juacmoauyeckuii (00vbemom) nepespy3Ka ¢ OrpaHU4E€HHON TOYHOCTBIO Y MAIIMEHTOB C BPOXKICHHBIMH MTOPOKAMH CEp/Ia
U y B3pOCIIBIX, U UX HCIIOJIBb30BaHKE HE peKoMeHIyeTcs. Kak 00CYyK/ICHO BBILIE, TCPMUH HanpsiceHue ObLT HOPOKICH B
cTapoM MOoHATUH U3MeHeHus MU ST-T, KOTOpbIe, Kak MoJaraii, OTPAXKAIOT KeMyI04KOBYIO CBEpXpaboTy, HO HEe
o0s3aTenbHO runeptpoduio. Ero nernoiap30BaHNe JOHDKHO OBITh TAKXKE MPEKPAIICHO.

Ocob6ble npobnembl y aeTen

DrekTpokapauorpaguueckoe 0OHapyKEHHUE KeTyA0YKOBOW TuIepTpoduu y 1ereil B 3HAUUTENBbHOM CTENeHn OCHOBAHO Ha
oTkioHeHusAX BoibTaka QRS. Crannaptsl BoabTaka QRS mosaydeHsl B HCCIIEI0BAHUAX HOMYIALIUN KINHUYECKH
HOpMaJIbHBIX JeTel. MccnenoBaHus OTHOCUTENBHO HEMHOTOYMCIIEHHbI U HE BCET1a YUUTHIBAIOT pa3Mephl Tela, Mo K
pacy. Koppensuus ¢ sXxokapaIuorpaMMaMu TakKe OrpaHUY€eHa, a CTaHAAPThI, COIIOCTaBUMBIE C ayTOICUEH MM MarHUTHOH
pe30HaHCHOI ToMorpadueil, He 10CTYIHBI.

CrangapTsl, pa3paboTaHHbIE Ha MOMYIISAILUN KaHAACKUX feTel (48), mupoko ncnonb3yores B CeBepHOl AMepUKe.
Bonee Hosble uccnenoBanus Ha llloTnanackux A€TsIX, Ucnob3ytomue Hudposyto BeIOopky 500 B cexyHay (49), u Ha
TOJUTAHJZICKUX JETSAX, UCIONIB3YIoMUX BEIOOpKY 1200 B cexyHny (50), noka3anu 6osee BICOKHE BEPXHHE HOPMAJIbHbIE
BOJIbT@)XKHBIE rpaHuIbl. [Ipy ncnonb3oBaHny 6osee BHICOKONH 4aCTOThI BHIOOPOK JOKHBI OBbITH OTKOPPUIHPOBAHBI
AMIUIUTYAHbIC KPUTEPUU Y AETEH.

ITosoBble u pacoBble pa3ninuus BoabTaka QRS, Tak xe Kak y B3pOCibIX, CYIIECTBYIOT y AeTell crapie 10 jer.
KoppurupoBanue 1o KOHCTUTYLIMHU TeJla HE ObUIO aIeKBAaTHO MCCIIEI0BAHO.

UysctBurenbHocTh kpurepues OKI nist [JDK Tak xe HU3Ka y geteid, kak y B3pocibix. OKI™ Hawnyuimmm o6pazom
UCIIOJIb3YeTCs B EAUATPUM KaK CKPUHUIOBBIN HHCTPYMEHT, OTKOPPEIUPOBAHHBIN ¢ APYTUMU U3MEPEHUAMU IJIs
OLIEHKHU runeprpoduu.
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Opyrve coobpaxeHus

Heckonpko npyrux ¢akropos Biusitor Ha neHHOCcTh DKI st BesiBnienus ['JIK. UyBCTBUTENBEHOCTD U CIEU(BUIHOCT
paznuunbix kpurepues JKI oTpaskatoT mpoOaeMsbl, CBA3aHHbIE C TUIIAMU CEPACUHBIX O0IE3HEH, aHATOMUYECKUMU BUAMU
I'JDK u crenenbto runepTpoduu, IpeicTaBICHHbIX B Pa3IMYHbIX NOMyauuax nauuento. Okin u ap. (16) ormernnu, 9to

y TIAIIMEHTOB C MATKOH WM yMEPEHHOM THIIepTeH31el YBeTMuMBaeTcst BONBTAX Svi T Ravi v mponomkurensrocts QRS,
KOTOpbIE O0JIee XapaKTePEPHbI AJIs HOXKMIIBIX TYYHBIX IALMEHTOB M )KEHILMH, TOrJa KaK YBEIMYEHUE CYMMBbI Svi M Rvs
ObU10 O0JIEE XapaKTEPHO JUIs MALMEHTOB, KOTOPbIE ObUIN MOJIOXKE, MY)KUMH, YEPHBIX M HETYYHbIX. TOUHOCTb Takxke OblIa
pas3yinyHa B MOMyALusax, B kKoTopslx ['JIDK ManoBeposiTHa (OOIBLUIMHCTBO MOJIOKHUTEILHBIX TECTOB ObLIH
JIO)KHOIOJIOXKUTEJIBHBIMHU), M B IONYJIsLUsX, B KoTopbix ['JIK Gonee BeposiTHa, Hanpumep, IPYIIbl HALUEHTOB €
BBIPaKCHHOM TUnepTeHsueil, B KOTOphIX HauOoJIee OTPULIATENbHbIE PE3YNIbTAaThl ObLIM JIOKHOOTPULATENbHBIMU. TaKke
Ba)KHO IPU3HATH YTO OCOOEHHOCTH I'PYIII MALKEHTOB, B KOTOPBIX KPUTEPUH ObLIM YCTAHOBJIEHBI, MOKET OTJINYATHCS OT
IpyNI, B KOTOPBIX KPUTEPUU IIPUMEHSIIOTCS.

PekomeHpauum

1. Unarepniperamms KT s ['JDK nomkHa MCONb30BaTh TOIBKO JOCTOBEPHBIE KPUTEPUH, O€3 OTKIIOHEHUS OT
JIOCTOBEPHBIX (hopMyII.

2. Her elMHCTBEHHOI O TMarHOCTHYECKOTO KPUTEPHS, KOTOPBI MOYKHO PEKOMEH/10BaTh MPEUMYIIIECTBEHHO 110 CPABHEHHIO
C ApyTrUMH.

3. KoMIbIoTepHbBIE CUCTEMBI JJOJKHBI UCIIOIB30BATh BCE KPUTEPHH, KOTOPBIE MOJICPIKaHBI JI0Ka3aTEIbHBIMU JTaHHBIMH
quist upentudukanun [JIK.

4. NHTepriperaliiy JOJKHBI YKa3bIBaTh, KAKKE AUArHOCTHYECKUE KPUTEPUH HCIIOIB30BAINCH M KaKhe ObLTN HENPaBUIIbHBI
(1, TaKMM 00pa30M, UCKITIOYEHBI, KaKHUe ObUIM MPOBEPEHBI, HO HE HAW/ICHBI MATOJIOTHYECKUMH).

5. Kpurepuu 107KHBI OBITh OTKOPPUTMPOBAHBI 110 U3BECTHBIM (haKTOpaM, KOTOPbIE MOTYT M3MEHUTh TOYHOCTb, BKJIFOYAst
T10J1, pacy U KOHCTUTYIIMIO TeJa, KOI/1a TAKUE KPUTEPUH YTBEPHKACHBI.

6. TepMuHBI HaNPsKEHHUE, CUCTOIIMYECKUI M IMACTOINYECKAN HE JOJDKHBI HCIIOIb30BATHCS B IMATHOCTUYECKUX
3aKJII0YCHHUSX, CBsA3aHHbIX ¢ [JIK.

7. TepMUHBI BEpOSITHBIN, BO3MOYHBIM U MOIPAHUYHBIN TOKHBI UCIIOIB30BATHCS C OCTOPO’KHOCTHIO.

8. ITockonbKy JaHHbIE IPOTUBOPEUUBEl, 1uardo3 ['JDK B npucyrcrsuu nonaHoi BJIH nomxkeH BHICTaBIATHCS ©
OCTOPOXKHOCTBIO.

PeKomeH.qauuu ansa .qaaneﬁuJero nccriegoBaHuA

[TpoGnembl, KOTOpBIE TPEOYIOT AOMOIHUTENLHOIO HCCIICOBAHKS MIEPE/l PEKOMEHIAIMAMHU, JOJDKHBI BKIFOYATh
cIenyolee:

1. PazBuTHE M TeCTUpOBaHHE KOPPUTUPOBAHHUS ITIABHBIX AUATHOCTHYECKMX KPUTEPUEB T10 MOJY, pace, BO3pacry u
KOHCTUTYIIUH TeJa;

2. KoppekTupoBka riiaBHbIX KpUTEPUEB ISl OMPEACICHHBIX MOMYJISIHNA ¢ pa3iInyHoil pactipoctpaneHHocTbo ['JIK,
BKJItOYas (10J1y) KOJTMYECTBEHHbBIE N3MEHEHNS! TEPMHUHOB, TAKMX KaK BO3MOXKHBIN M BEPOSITHBIIH;

3. Pa3zBuTHe 1 TECTUPOBaHNE KPUTEPHUEB YIS ONPECICHHBIX NPU3HAKOB, HAIIPUMED, IPOrHO3, CKPUHUHT, ITPOAOIDKEHNUE
TEpaIuy 1 TaK Jajee;

4. YBenuuenue knuHuueckoi nernoctu DK, korja oHa UCIONB3yeTcs B JIONOTHEHNE K IPYTUM THarHOCTHY €CKUM
METO/aM;

5. Bo3amoknoe ucnonbzoBanue otkiioneHnit ST-T tunuunsix mis ['JDK B auarnocruke I'JIK B ciygasix, koraa
OTCYTCTBYIOT BOJIbTaXKHbIe Kpurepuu [ JIK;

6. [Tosie3HOCTD BOJNIBTAXKHBIX U APYTHX KPUTEPUEB, TaKKX Kak ock QRS, n3MeHenus neBoro npencepans u
nponomkurenbHocTb QRS, B nuarnoctuke I'JDK B npucyrersun BJIH;

7. Unentudukanyst KpUTEPUEB, KOTOPBIE CYIIIECTBEHHO NMPEBOCXOAAT JIPYTUe KPUTEPUH, B TOM YHCJIE U T€, KOTOpbIS
TOJBKO U30BITOYHEI;

8. Jlns menaTpUUeCcKUX MalMeHTOB, BO3SMOXKHOE YCOBEPIICHCTBOBAHIE KPUTEPUEB, OCHOBAHHBIX HA COBPEMEHHOM
TEXHOJIOTHH OCYILIECTBIICHUS BBIOOPOK, ITMPOKHX JEMOTpa@MueCcKUX rpymnax u UCIoJIb30BaHUH OOJIBIIEr0 KOJMYECTBa
OTBEICHUI;

9. CyrouyHoe BIUsIHAE Ha U3MEHEHUS BOJIbTaXka U ipyrux kpurepues [ JIK ¢ Touku 3peHns: ux 10CTOBEPHOCTH.

M'vnepTpodusa npaBoro xenyaouka

I'uneprpodus npasoro xxenynouka (I'TDK) Bbi3eiBaeT cmenienue Bexkropa QRS BIpaBo u Bnepes ¥ 4acTo BbI3bIBAET
3aMeJuIeHHe I1Ka 3y01a R B mpaBbIx npekapauaibHblX oTBeAeHusx. OnHako, 3HaunrensHble crenenu I'TDK yacro
[IPUBOAAT K U3MEHEHHUIO OajlaHca NPaBbIX U JIEBBIX XKETYI0YKOBBIX BEKTOPOB. BEKTOP aKTHUBALMU JIEBOIO JKEJIy0UKa
JIOMMHHUPYET B HOPMAJIbHOM cepJLe U Aaxe Oonblie, ueM B npucytctBuu I'JDK. Takum o6pasom, Bo3mMoxHOCTb 110 DKI
obHapyxuts ['TDK, kak cienyer oxxuaath, OyaeT HU3Ka.

MHorue KpuTepuy IiaBHbIM 00pa3oM ONMparoTcs Ha aMILIUTYAbl R 1 S B otBenenusix I, Vi, Ve 1 Ha Bpems
BHYTPEHHETO OTKJIOHEeHus 3youa R B Vi 1 noka3zansl B Tabuuie 2. OHY ObUTH KOPPETUPOBAHbI IIPEX/IE BCETO € JAHHBIMU
AyTOIICUH, XOTSI HEKOTOPbIE U3 HUX OCHOBAHBI HA KIIMHUYECKOHM U reMOJMHAMUYECKON NASHTU(DUKALUY YCIIOBUH,
BBI3BIBAIOLINX YBEIUUCHHbIE padoune Harpy3KHu Ha mpasblil xkenynodek (51-54). DxokapauorpamMma Takxe
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HCIIOJIb30BAJIaCch KaK CTAHAAPT CPABHEHUsSL, HO 9TO MEHee JOCTOBepHO, ueM npu 'K u3-3a ciaoxxHo# 3-MepHOH Gopmbl
IIPABOr'o XKeTYyA0UKa U YacTOi TPy JHOCTH U3MEPEHUSI TONLIMHBI CBOOOJHON CTEHKH IPaBOro JKEIy0uKa.

XOTsI 4yBCTBUTEIILHOCTD 3J1eKTpokapauorpaduueckux kpurepues I'TDK BooO1ie HU3Ka, HEKOTOPbIE KPUTEPUN UMEIOT
BBICOKYIO CIELM(DUUHOCTE U MOT'YT UCIIOIb30BATLCS B ANATHOCTUUECKUX CXEMaX WIIU JJIs [IOJIYUSHHUS psijia IToKas3aTesnen
(54,55). Camas 6ombliast TOUHOCTB IIPY BPOXKJICHHBIX IIOPOKAX CEPLA, IPOMEXYTOUHAsE TOUHOCTh IIPU NPUOOPETEHHBIX
6one3HAX cepALa U NEPBUYHOI JIETOUHOI MMIIepTEH3UH Y B3pocibiX. CaMast HU3Kas TOUHOCTb ObIBAET IIPU XPOHUUECKOM
0O0JIE3HHU JIETKUX.

Onextpokapauorpaduyeckas I'TDK, ocoOeHHO npu BpOXKEHHOM IIOPOKE CEPALIA, YaCTO KiIacCU(HULUPYETCsi HA OCHOBE
poTuBONONOKHBIX pu3HakoB DKI'. B ognom ciywae OKI" nonoOHa Henonuoit BITH, npeanonaras neperpysky
o0beMoM, U, B ipyrom cinydae, DKI' cocrout u3 npeodiaaaronmx BeICOKUX 3y01oB R (kak yacts Rs, R, wmm Qr
KOMIUIEKCOB) B IIPABbIX IIPEKapAUaIbHBIX OTBEACHUAX, IIPEoaras neperpysky gapiaeHueM. O6a Tuma cBsi3aHbl ¢
OTKJIOHEHHEM ocu BrpaBo. O0a THIa Takke 4yacTo accouuupyrores ¢ genpeccueit ST u nnsepcueii 3youa T B mpaBbIx
MpeKapanabHbIX 0TBeAeHUsX; Kak npu [ JIK atu otkiionenust ST-T syyiiie onmuchIBalOTCS KaK “BTOPUYHBIC H3MEHECHUS
ST-T” yem kak “HanpspkeHue.” Y NalUEHTOB C XPOHUYECKONH HEOOCTPYKTUBHOM OO0JIE3HBIO JIETKUX YacTO €CTh
OTKJIOHEHHE OCH BIIPABO U IIIyOOKHE 3yOLbI S B IIpeKapIuaIbHbIX OTBEICHUSX.

XpoHuuecKasi OCTPYKTUBHAsI JIErOYHAsl 00JIE3Hb YacTO BBI3bIBAET XapaKTEPHBIE IIEKTPOKApAUOrpapUIeCKUe THUIIBI,
KOTOpBIE OTPAXKAIOT, INIABHBIM 00pa30M, HU3KYIO Juadparmy 13-3a yBEIMUEHHOIO JIEFOYHOr0 00beMa. ITOT TUIL
BKJIFOYAET HU3KUI BOBTAX B OTBEACHUAX OT KOHEUHOCTEH; ock QRS Bo (hpoHTAIBHOI MIOCKOCTH OTKJIOHEHA BIIPABO,
BBEPX HJIM HEOIpe/IeTIeHHAs!; 0Ch 3yO1a P oTkiioneHa BiipaBo (To ectb, Ooinbliie yem 60); ToCTOsTHHbIE 3yO1bI S BO BCeX
[IpeKapAnaIbHbIX OTBEACHUAX; U HU3Kas aMIunTyna 3youa R B Ve (56). I'TDK npeanonaraercs npu tune OKIT
XPOHUYECKON 0OCTPYKTHUBHOM JIErOYHON O0JIE3HH, TOJIBKO €CIIM aMIUIUTYyAa 3yoLa R B Vi OTHOCUTENBHO yBENINUEHA.

OTKJIOHEHHE OCH BIPaBO U BbIAAIOLIMICS NEPEAHUMH HPOHT B NPaBbIX NPEKAPIUATbHBIX OTBEACHUAX JOJIKHBI
IIPUCYTCTBOBATS JUIsl 3eKTpokapauorpaduueckoro auarnosa I'TDK nmouru Bo Beex ciayuasx. C Apyroi CTOpoHbl, Takue
0COOEHHOCTU MOTYT 110 pa3iau4yHbIM npuuuHaM kpome I'TDK BkiItouaTs He Takol yxK peIKuil HOpMabHbIM BapUaHT.
Hcnonb30BaHue JOMOMHUTENBHON KIMHUYECKONH HH(POPMALUY, IO3TOMY UIpaeT OONbLIYIO POJIb B COOTBETCTBYIOLEM
ucnonb3oBanuu OKI' ¢ nensto pacnosnasanus ['TDK, uem B ciaydae I'JDK nnu npencepHoi naToI0ruu.

Taémuna 2. Kpurepuu runepTpoduu NpaBoro :kejya04Ka

AMIIMTYAA IepBoiii aBTOp Tox mybsmmkanuu
Bricokuit R V1 > 6 MM Myers (78) 1948
[ToBeimen R:S V1 > 1.0 Myers (78) 1948
['my6oxkuit S V5 > 10 mm Myers (78) 1948
['my6oxkuit S V6 >3 MM Myers (78) 1948
Bricokuit R aVR >4 MM Sokolow (7) 1949
Manenskuii S V1 <2 MM Myers (78) 1948
Manenskuii R V5,6 <3 MM Myers (78) 1948
YMmenbmennoe R:S V5 <0.75 Myers (78) 1948
YmMmenbmennoe R:S V6 <04 Myers (78) 1948
YMmenbmennoe R:S V5 - R:S V1 <0.04 Sokolow (7) 1949
(R 1+S II)—~(S I+R III) <15Mm Lewis (5) 1914
Max R V1,2+max S I, aVL-S V1 > 6 MM Butler (51) 1986
R VI1+S V5,6 >10.5 mm Sokolow (7) 1949
R peak V1 (QRS mpomomk < 0.12 sec) | > 0.035 cex Myers (78) 1948
QR V1 Ectp Myers (78) 1948
[TonnepxuBaroniyue KpuTEpUU
RSR V1 (QRS npopomxkut > 0.12 sec) | Ectp
S>R B I, II, IIT Ectp
STuQIII Ectpb
R:SVI>R:SV34 Ectp
Otpunat T-3y6ent V1 - V3 Ectp
P IT ammmmryna > 2.5 MM

AmMnnuTyapl npeacTasneHsl B Munnumetpax, rae 1 mm=0.1 mB.
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BonbTax (Mm)
Bospact
0-7 gHen 7 oHen-1 roa 1-3 roga 3-5roga >5 net
RV6 >12 >23 >23 > 25 > 27
Sv1 >23 >18 > 21 > 22 > 26
SV1+RV6 > 28 > 35 > 38 >42 > 47

OcHoBaHo Ha Davignon et al (48). AMNnuTyabl AaHbl B MunnumeTpax, rae 1 mm = 0.1mB.

Ta6nuua 4. Neanatpuyeckne kpuTepun Ans runepTpodumn npaBoro xenynoyka (Bo3pacTHbie)

BonbTax (Mm)
Bospact
0-7 pHen 7 oHen-1 roa 1-3 roga 3-5roga >5 net
RV1 > 27 > 22 >18 >18 >13
SV6 >10 >10 >7 >6 >4
RV1+SV6 > 37 >43 > 30 > 24 >17

OcHoBaHo Ha Davignon et al (48). AMNnuTyabl AaHbl B MunnumeTpax, rae 1 mm = 0.1mB.

PekomeHpaunmn

1. EnMHCTBEHHBIN KPUTEPU MIIN OrpaHUYEHHbIH HA00p KPUTEPUEB HE MOI'YT ObITh PEKOMEHAYEMBI /7151 UCIIOIb30BAHUS,
HCKJIIo4Yast Apyrue€ J0CTOBEPHLIC KPUTCPUH. BOSHCﬁCTBHe HCIIOJIb30BaHUs 6OJ'ILIHOFO Yuciia KpUTCpHUECB Ha
YYBCTBUTCIIbHOCTL U CHGHI/I(i)I/I‘lHOCTB JOJI’KECH 6I)ITI) JAajiee U3y4cCH.

2. Kpurepuu n0yKHbI ObITh OTKOPPEKTUPOBAHBI 110 BO3PAcTy, MOy, Pace U KOHCTUTYLIUH Tela

3. BepOﬂTHOCTHLIe OLCHKHU I'TDK JOJI>KHBI 6I)ITI) OTKOPPCKTUPOBAHBI B CBETC JOCTYITHBIX KIMHUYCCKUX JUAarH030B,
MIPEIOIAraloIuX BPOXKACHHBIN MMOPOK Cep/Ilia, KIallaHHbIM MOPOK CepALia I XPOHUYECKYIO JIETOYHYIO 00JIe3Hb.
HOJ'I)KHO 6LITB HCCJICA0BAHO 06’BCZII/IHGHI/I€ TaKUX KIMHUYCCKUX JUArHO30B B KOMIIbIOTCPHBIX aJITOpUTMax.

MnepTpocusa o6oux xenynoykos

I'uneprpodust 000UX XKETy10UKOB OTHOCUTENBHO YacTO ObIBAET y MALMEHTOB € CEPAECUHBIMU 3a00JIEBAHUSIMU MHOTHX
Tunos.O0menpusHaxo, 4to OKI' uMeer oueHb HU3KYIO YyBCTBUTEIBHOCTD B 3TOM Ciydae, KOTOpasi 00bsACHAETCS
B3aUMHBIM noramenueM ypenudeHust Bektopos QRS kax I'JDK tax u I'TDK. Ilpu Hammuun OKI™ kpurepues I'JDK B
[IPUCYTCTBUU BbIIAIOIUXCS 3yOL0B S B Vs WM Ve, OTKJIOHEHUS OCH BIIPAaBO, HEOOBIYHO BBICOKUX ABYX(a3HBIX
KOMIUIEKCOB R/S B HECKOJIBKHX OTBEICHUSX U MPU3HAKOB MATOJIOTHHU MPABOTO MPEACEP Ml MOXKHO 3aI1003PHTh HATNYHE
I'TDK (57,58).

VY nanueHToB ¢ BPOXKACHHBIMU opokamu cepana u I'TDK npucyTcTBrHe KOOMHAIMU BBICOKHX 3yOLIOB R 1 rimybokux
3yO1oB S B oTBeAeHUAX V2- Vi ¢ o0wel amminTynoi 0onsue 60 MM (6.0 MB) npeanonaraer npucyrcrsue I'JDK.

PekomeHgauum

1. T'uneptpodust 060uX KETYA0YKOB MOXKHO ITPEANOIIOKUTh HA OCHOBAaHUE NIPUCYTCTBUS NMPUHSTHIX kputepres ['JIK n
I'TDK. B takoMm ciyyae qomKHa ObITh OTMEUYEHA HU3KAs YyBCTBUTEIILHOCTb.

2. OTKJIOHEHHE OCH BIPABO B NPUCYTCTBUH deKTpokapauorpaduueckoit I'JIJK u BbIcOKnX ABYX(a3HbIX KOMILUIEKCOB R/S
B HECKOJIBKHX OTBEJCHUSX JIOJDKHO ObITh IPU3HAHO KaK HABOAAIIEE HA Pa3MBIILICHUS O runepTpoduu odbounx
JKEITYI04KOB.

MNMpencepaHbie n3ameHeHus (3y6ew P)

Vi3menenns 3ybua P, KoTopble CBS3aHBI C aHATOMHYECKUMU WIH (DPU3HOIOTHICCKIMH OTKJIOHCHHSIMH B TIPABOM WITH JICBOM
Mpesicepann, ObIITH OTMEUEHBI C TMEPBBIX JIET eKTpokapauorpadun. Tepmunsl P-mitrale, P-congenitale u P-pulmonale
OBLIM MO3XKE 3aMEHEHBI Ha pacuiuperue 1e8o2o npeocepousi U pacuupenue npasozo npeocepous, oCKoIbKy ObUIO
MOHSTHO, YTO Pa3JINYHbIC KJIMHUYCCKUE YCIIOBUS BBI3BIBAIOT OXOKUE OTKIOHEHMs. OJHAKO, APYTHE TEPMHUHBI, TAKHAE KaK
eunepmpogus npedcepoust, nepezpy3Ka npedcepoust, HanpsJicerue npeocepoust U medcnpedceponvie (Ui
BHYMPUNpeoceponbvle) HapyuleHus nPOBOOUMOCHIU TAKKE UCTIONb30BAJINCH, OTpaxas TOT (akT, 4To NpeacepIHas
JIJIaTALs, Ipe/ICep/iHast MBIIICUHAS THIIEPTPOQHs, HOBBILICHHOE PEICEPIHOE JaBICHHE, IIOHIKCHHAS JKEITyI0YKOBast
9NIACTMYHOCTh U 3aME/ICHHE BHYTPHUIIPECEPAHOM IIPOBOIMMOCTH - BCE BUMMO UTPAIOT POIIb B IPOHCXOXKICHAN
oTkioHeHul 3youa P. ITockonbky Bo3aeHCTBUE 3TUX HECKOIBKUX (haKTOPOB Ha 3yOer] P uacTo nposBisieTcss BMECTE U,
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BO3MOXKHO, HE Pa3iIMYMMO, MCHEE OIPEJICICHHBIC TEPMUHBI NAMOI02Us 16020 Npedcepousi i Namono2us npaso2o
npedcepous NPEANOYTHTEIIbHBI.

MaTtonorua nesoro npeacepauvs

ITatonorus JeBOro npeacepaAns 0OLIYHO BOBJICKACT Y/UIMHEHNE BPEMEHH OOIICH NPeICepIHON aKTHBAIMH, TOTOMY 4TO
AKTHBALYS JICBOI'O NPEJCEPANS HAYMHACTCS U 3aKaHYMBACTCS [103)KE, YeM aKTHBALMS IPABOr0 MPeICepans. 3aMeIeHne
AKTHBALUH JICBOTO IIPEJICEp/INst MMEET TCH/ICHIIMIO BBI3BIBATH JIBYXBEPIIMHHBINA WM 3y0uatslii 3yoer P, notomy uto
NPaBBIi ¥ JICBBIN NPEICEPAHBIC TMKH, KOTOPbIE OOBIYHO ITOYTH OJJHOBPEMEHHBI, U CITUTHI B €JMHCTBEHHBIN MUK,
CTAHOBSTCS OOJIee IIMPOKO OTACICHHBIMU. AKTHBAIIMS JICBOTO TIPECEpAUst HMeeT Oojiee BJICBO M K3a 11 OTKJIOHCHHBII
BEKTOp, YeM BEKTOp MpaBoro npexacepaus. [IporsBeaeHne aMIUTUTY/AbI B IPOIODKUTEITEHOCTH TIOCIIETHET O
OTpHLIATENILHOrO KOMIOHeHTa 3y01a P B otBenennn Vi (koHeuHbli GpopcupoBanHblii P), ncnonb3oBanock Hanbosee 4acto
B Pa3iIMYHBIX KPUTEPUSX MIATOJOrHHU JIEBOTO MPECEPANs, HO MPONODKUTENBHBIN 3yoen P (120 MuuIHCeKyH WK
Gonble) 1 MUpoko 3youatsii 3yden P (40 MuuincekyH I win OoblIe), KasKeTCsl, MMEET OJJMHAKOBYIO LIEHHOCTb.
Hekotopble npyrue Kputepuy, BKIIo4as JIEBYIO ocb KoHeuHoH yactu 3youa P (-30 - -90) u, Bo3morkHo, mromans 3yona P
Taroke nosuesusl (59,60). IIpocto orpuarenpHblii 3yden P B Vi HaBoIUT Ha pa3MBbIILUIEHHS, HO MOXKET OBbITh 0€3
YBEIMYECHHOI0 KOHEYHOTr 0 (hopcupoBaHHoro P.

Y anuHeHne BpeMeHH aKTHBALMK MpeJicepans, 0003HaYaeMoe Kak o01as MpoaoJKUTENbHOCTh 3yona P 120
MIJUTHCEKYH/T HJIN OOJIBIIIE, TPUCYTCTBYET Y 3HAYMTEIIBHOIO OOJIBIIMHCTBA MAIUEHTOB C 3JICKTPOKapAHOrpahmaecKuMn
MPU3HAKaMH, KaK I10JIaraloT, NaToJIOTHH JIEBOro npeacepaus (61). 3amMeanenne mpoBoJuMOCTH 00Jiee TECHO CBSI3aHO C
MaTOJIOTHEH JICBOrO MPEJICEePNs, YeM C IaTOJIOTHEH IPAaBOro MPEACEP IHsl, BEPOSTHO TOTOMY, YTO OHO YacTo
[IPE/ICTABIISIET 3aMEUICHNE B CIIELMAIN3UPOBAHHOM MEXIIPEACEPIHOM TpakTe (Iydok Bachmann’s) (62,63), 1, BO3MOXKHO,
B IIpezesiax MHOKap/a JICBOro mpecep/ans Taxxke. boxee oOLuil TEpMUH 6HympunpedcepOrblii TOITOMY
HPEITOYTUTEIIBHEE YEM MedHCcnpeocepOHblil, TXKE TIPH TOM, YTO 3aMEJICHHE MOTIIO ObI ()aKTHYECKH OBITH IPEXIE BCETO
MEXKIIPE/ICCPHBIM.

Maronorua npaBoro npeacepaus

[TaTonorus mmpaBoro npeacepAns: TUIIMYHO MPOSBIIACTCS KaK YBEJIMUCHUE aMIUTUTY/ bl 3yO1a P 1 TeH1eHIMs OTKIOHeHHUS
BIpaBo BekTopa 3youa P (64). Beicokuii Beprukanbhsiii 3yoen P B orBenennu I1 (Gosbiie 2.5 MM), 4acTO OCTPOKOHEYHBIH
WM PE3KO MPHITOIHSAT, YTO, TO-BUAMMOMY, OTPaKaeT CyMMHUPOBAHHE MOBBIIICHHOT'O MPABOIPEACEP,IHOI0 KOMIIOHEHTA C
OJIHOBPEMEHHBIM JIEBOIPEACEPIHBIM KOMIIOHEHTOM. [laToorust mpaBoro npeacepans yBelIn4uBaeT aMIUINTYAy Havaja
3y0ua P, kKoHTpacTupys ¢ yBelnueHuM Ooee O3JHEro yuacTka 3yola, KoTopoe ObIBaeT Py MaTOJOIUH JIEBOTO
npeacepaus (ncesao-P pulmonale). Beicrynatonuii BHauase nonoxkutesnbhbiid 3yoen P B Viuau Va (1.5 MM [0.15 MB]
WM OO0JIBIIIC) TAKXKE YKA3bIBAET MATOJIOTHIO MPaBoro npeacepaus. OTkioHeHne ocu 3youa P BrpaBo 1 ocTpoKoHEYHbIH P
0e3 yBeJTMUEHHON aMIUIUTY/IbI MTOJIIep KUBatoie pru3Haku. O01ias npogo/nKUTENLHOCTD 3yOla P 00buHO HOpMasbHas,
HO UCKJIIOYEHNE COCTABJISIOT MAIIMEHThI C XUPYPrHYECKH BOCCTAHOBJIIEHHBIM BPOXK/IEHHBIM IOPOKOM cepia (0COOEHHO ¢
€IMHCTBEHHBIM JKEJTY/JI0UKOM ), TJI€ BCTPEUALTCsl CYIIECTBEHHOE y/UIMHEHne 3y011a P, koTopos siBiisieTcst (hakTopom pucka
JUTSL Pa3BUTHS TIPEJICEPAHBIX TAXUAPUTMHUIA.

KombGuHupoBaHHas npepcepaHasi natosorus

KomOunupoBaHHast npejicepiHast HaTonorust 0003HayvaeT, B CYLIHOCTH, IPUCYTCTBUE HEKOTOPBIX 0COOEHHOCTEN
[IaTOJIOIMH KaK IIPaBoro, TaK U JIEBOro npeacepanii. O1HaKo, €CTh HEMHOIOUUCIICHHBIE JOCTYIHbIE JAHHBIE
OTHOCHUTENILHO TOUHOCTH KpuTepueB DKI' 1 KoOMOMHUPOBAHHOM NpeicepIHOI TaToI0TuH.

PekomeHaauumn

1. HaTOJ'IOFI/I'{GCKI/Ie 3y6HLI P JOJI’KHBI O6BI‘{HO yHOMI/IHaTI)CH KakK npaBo- HNJIN JIEBO- “r[pezlcep)maﬂ l'IaTO.]'IOFI/Iﬂ”, a HE
paciIpeHue, neperpyska, HalpspKeHHE HITH THIePTPOQHs.

2. MHOFO‘«II/ICJ’IGHHBIG SHCK’I‘pOKap)II/IOI"pa(l)I/I‘IeCKI/IC KpI/ITCpI/II/I JOJIKHBI UCITOJIB30BATHCS MJIs pacnosHaBaHm{ npencepm—loﬁ
IIaTOJIOTHUU.

3. BHyIpane)lcep)IHoe Hapr_IGHI/IG HpOBO)II/IMOCTI/I JOJIZDKHO 6LITI) l'IpI/ISHaHO KakK KaTeFOpI/IH OTHOCHAILIAsICA K npe)lcep)moﬁ
[1aTOJIOI MY, IPUMEHNMAst OCOOEHHO K Clly4asiM, KOIla paclIipeHue 3youa P He conpoBoxiaeTcst yBenn4eHHOH
aMHHHTy}IOfI npaBoro HNJIN JIEBOI'O npencepm—mx KOMIIOHCHTOB.
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Yacts VI: Octpas nimeMusi/uHpapkT

3T0 - IIECTOM M 3aKJIFOYUTEIbHbBIN pas3aei npocKTa OOHOBJICHHS CTaHAApPTOB U MHTEpIPETalluN

anekrpokapauorpaduu (OKI). Ilpoekt Obu1 Hayat CoBerom no Knunnveckoii Kapanonorun AHA. O6ocHoBanne
IIPOEKTa U MPOLIECCa €r0 BBIIOIHEHMS ObLIM ONMCaHbl B IpeabLayel myonukamuu (1).

OKI' cuuTaroT €IMHCTBEHHBIM CaMbIM BRKHBIM HayaJlbHbIM KIMHUYECKUM TE€CTOM JUIsl JUarHOCTUKY MHOKapAnalIbHOH
nieMuy 1 uHGapkTa. Ee npaBuiibHas MHTEpIIpeTanys, OCOOEHHO B HEOTJIONKHONW CUTYalluH, OOBIYHO SBJISIETCS
OCHOBAHHEM JUIsl HETOCPEICTBEHHOTO TEPAreBTHYECKOr0 BMEIIATENIBCTBA H/HITH TTOCIISIYIOIIUX AUArHOCTHY CCKIX
TecToB. M3menenus DKI', KOTOpble IPOUCXOAT B CBS3U € OCTPOH HileMuel 1 MH(APKTOM, BKIIOUAIOT OCTPOKOHEUYHBIH
3yber; T, Ha3BaHHBIN OCTpEHIIMMH H3MCHEHUIMY 3yOua T, MoBbIIIeHNe W/WiH Aenpeccust cermMenTa ST, n3MeHeHus B
xoMmiuiekce QRS n unBepTuposanusie 3yous! T.

W3menenus cermenTa ST BbI3BaHBI IOTOKOM TOKA, HA3BAHHBIH ““TOKOM IOBPEXIACHUS,” KOTOPBII FeHEPUPYETCs
rpaJiueHTaMH HAIIPSHKEHUS Yepe3 TPaHUIly MEXy MIIEMU3UPOBAHHBIM U HEUILIIEMU3UPOBAHHBIM MUOKApAOM B T€UEHUE
(hazbl MOKOS U TUIATO JKEJIYI0YKOBOI0 IIOTEHIUANIA IeHCTBUS, KOTOpble cooTBeTcTBYIOT TQ 1 ST cermentam OKI (2,3).
CoBpeMeHHbIE PYKOBOJISIINE IPUHIHIIBI PEUIAratoT, YTO KOrja cMelleHne cermenTa ST NpeBbIIlaeT oporoBbie
BEJINYUHBI B 2-X WK OOJIblIE aHATOMUYECKH CMEXHBIX OBEPXHOCTHBIX 0TBeeHusAX DKI', nuaruos octpoit
niemun/uHdpapkra o6o3HaqeH (4). Koraa cerment ST noBbIlieH, TEPMUH HHGAPKT MUOKap/a ¢ dyieBanueii cermenta ST
(STEMI) ncnonb3yetcsi, 4T00bI ONNUCATh U3MEHEHUS U OIPEACIUTh IPEEMCTBEHHOCTh OTHOCUTENILHO OCTPOH
penepdysuonnoii repanuu. O603nauenne STEMI nporusonocrasieno NSTEMI (v non-STEMI), koTopblii BKitoyaer
BCE APYroe, TO €CTh, MEHBIIYIO CTENEHb OBbILIEHUS cerMeHTa ST, maTonoruueckoe noBbllieHne cermenTa ST MeHble
4YeM B 2 CMEXKHBIX OTBEJICHHSIX, Jenpeccuto cermenTa ST, nHBepcuro 3youa T, Wim OTCyTCTBUE OTKIIOHEHHH BOOOIIIE.

W3menenns B komiuiekce QRS oTpakaroT n3MEHEHUs! B 3JIEKTPUUECKOI aKTUBALMU B IpeJieslaX CUIBHO
MIIEMU3UPOBAHHON WK MH(apKTHOH obsactu (5). Benuuuna u crenens 3Tux usmeHeHuit OKI 3aBucsT ot pasmepa u
MECTOIOIOXKECHHS HIIEMUYECKON/MH(APKTHON 00JIaCTH M OTHOLICHHUS ITOH 00JIACTH K MPOCTPAHCTBEHHON OPHEHTALIMN
oraensHoro orseaeHus DKI'. Pazmep u iokanu3zaius 3aTpoHyToN 001acTu 3aBUCST, B CBOIO OYEPE/ib, OT BOBJICUEHHON
KOpPOHApHOM apTepuu, ydacTKa OKKIIO3UM apTePUU U IPUCYTCTBUS WIN OTCYTCTBUSI KOJUIATEPAIbHOIO KPOBOTOKA.

C nosiBICHUEM aBTOMATU3UPOBAHHBIX CUCTEM PErUCTPALMU U KPYITHOMACIITAOHBIX MYJIbTHLIEHTPOBBIX KIMHUYECKUX
HccIeA0BaHui Hakonmwicst OOBLION OMBIT, KOTOPBIH MO3BOJISET IEPEONPENETUTh XapaKTepUCTUKU HopMabHOH DKI
KOppeIupoBaTh HHAYLMPOBaHHbIe niieMuel otkioneHust DKI' ¢ anrnorpaduuyeckumMu pe3yabTaTaMy, I0J1ydeHHBIMU
6sm3Ko 1o Bpemenu ¢ perucrpauueiil OKI'. B pesynbrate, cranaapTHas nosepxsHoctHast OKI' B 12 oTBeeHuUsIX Tenepsb
obecrieunBaeT 60Jee TOUHYIO KOPPETALIMIO U3MEHEHUH (hOpMBbI 3yOLI0B ¢ BOBJICUEHHBIM COCYJIOM U YYACTKOM OKKJIIO3UH
9TOro cocyna. Kpome Toro, HauMHaIOT MOSABJIATHCS UCCIEIOBAHHUS MATHUTHON PE30HAHCHON TOMOrpaduu, KOTOpble
cpaBHUBAIOT ¢ M3MeHeHusiMH DKI' oT niemMun/nH(bapKTa 10 CTENCHH U JIOKAIU3ALH1 BOBJICYCHHOH MUOKapANaIbHOI
obinactu (6) ¥, KaK 0XKUAIOT, IPUBEAYT K O0JIee aHATOMUYECKH JIOCTOBEPHOI HOMEHKIIATYpPE HUIIIEMHYECK O/ HH(PapKTHOI
o0siact, 0COOEHHO TOMH, KOTOPYIO ceifuac Ha3bIBaIOT 3aAHEN 00IACTHIO JIEBOT'O JKETYJ0UKA.

Ilesnb 3TOrO paszzena ToKyMeHTa nepecMoTpeTh cymectByromue DKI' kpurepun uiemun/undapkra. Harm
pekoMeHanuy chOKyCUPOBAHBI IIPEXKIE BCETO HA U3MEHEHUX B cerMeHTe ST, KOTOpbIe MPOUCXOST BO BpEMs paHHEH
ocTpoi (haszbl OCTPBIX KOPOHAPHBIX CUHAPOMOB; OIHAKO, HEKOTOpble u3MeHeHus 3youa T B (hazy nocrpenepdysuu u
n3meHeHust QRS B xpoHudeckoit ¢ase Takxe OyayT paccMoTpensl. O0CyKIatoTcs cleytonye TeMsl: 1) 3HaueHue u
BaXKHOCTb IOJIbEMa U Jienipeccuu cermenTa ST; 2) MOHATHE aHATOMUUYECKU CMEKHBIX OTBEACHHH; 3) IOPOroBbIe
BEJIMYUHBI JUIs U3MeHeHul cermenTa ST; 4) ncronb30BaHUE IPOCTPAHCTBEHHOTO BEeKTOpa cermenTa ST s onpeneneHus
BOBJICYEHHOH 00JIaCTH U OKKJIIO3UPOBAHHOI KOPOHAPHOM apTepuu; 5) BaXKHOCTh IOCTUILIEMUYECKUX U3MEHEeHHH 3youa T;
6) AnarHo3 UIIeMHUH/MH(APKTA B IPUCYTCTBHU BHYTPHIKEITYTOYKOBBIX HAPYIICHHUI ITPOBOMMOCTH; M 7) KOJIMYCCTBCHHbIC
n3meHeHust QRS ayst oueHky pazmepa XpOHUUECKOro HHpapKra.

3HavyeHue N BaXXHOCTb NOBbIWEHUSA (3neBaunmn) n genpeccumn cermeHta ST

IToHuMaHue OTHOLIEHUH MEX/Y NOBBILIEHHEM U enpeccueit cermenTa ST TpeOyloT paccMOTPEHUsI OIIPEAEIEHHBIX
OuOoIEKTpUUECKUX NPUHLMIIOB. OJIMH U3 HUX - Bce OTBeIeHUs OunosspHbie. OHAKO, TOILKO 3 oTBeAeHUs (0TBeAeHUs I,
I, u I1I) ncnone3yloT 2 onpeaeneHHbIX MEKTPOIa, OUH, CBSI3aHHbIH ¢ ONOKUTENbHBIM BxonoM DKI' npubopa, 1 apyroit
- C OTpulaTeNIbHBIM BX0A0M. OcTasbHble 9 OTBEACHUN UCIIONIB3YIOT TOIABKO | ONpeaeaeHHbIH NOI0KUTENbHBIN 3JEKTPOIL.
OTpHLaTENbHbII AIEKTPOA A1 6 TPYIHBIX OTBEACHUH (TaKKe Ha3BaHbI KaK npexapouaibhvle Wi V OTBENeHU),
[IPEI0CTABIIEH LIEHTPaIbHOI TepMuHanbio Wilson’s, KOTopasi COCTaBJIE€HA U3 YCPEAHEHHbIX BXOI0B OT JIEKTPOJOB
IIpaBOi PYyKH, JIEBOH PYKH U JIEBOI1 HOru. OTpULATENbHbIN 1eKTpoA A1st 3 aV (WM ycuiienHbix) OTBEICHUN OT
koHeuHocrell (aVR, aVL, u aVF) npeacrasieH ycpeJHEHHBIMU BXOAAMHU OT 2 JIEKTPOAOB OT KOHEYHOCTEH, KOTOpbIE HE
CJIyXaT MOJ0XKUTEIbHBIM JIEKTPOJOM ISl YKa3aHHBIX OTBEICHUI; HapuMep, Ui aVR ucnonb3yercs ycpeIHeHHbIH
MOTEHLUAI JIEKTPOJIOB JIEBOM PYKHU U JIEBOU HOTH.

Bropoii npuniui - nosbiieHue cermenTa ST B 11000M 0TBEIEHUN OOBIYHO aCCOLUUPYETCs € PELIUIIPOKHOMN
nenpeccueil cermenTa ST B OTBEIEHUSX, YeH IOMOKUTEIbHBIN IOIIOC HANIPABJIEH MIPOTUB (TO €CTh, IPUOIM3UTEILHO HA
180 °) oTBeneHuil, KOTOPbIE MOKa3bIBAIOT 3J€BaLMI0 cerMeHTa ST 1 Hao060poT. Eciy HuKakoe OTBEAEHHUE C TOBEPXHOCTH
Tella HE BBINOJIHAET 3TO YCJIOBHE, TOIJa TONBKO MOBBILIEHHE MM TOJILKO Aenpeccust cermenTa ST OyayT BuiHbI Ha
pyrunHoit OKI' B 12 orBeaenusx. Kpome Toro, penunpokHble U3MEHEHUs cerMeHTa ST MOryT OTCyTCTBOBATh B
OTBEJICHUSIX, B KOTOPBIX OHU OXKMIAIOTCS, U3-3a HEaJeKBATHOM, YTOOB! OTBEYATh JUArHOCTUYECKUM KPUTEPUSM, IIepeaunl
HAaIpPsDKCHUs K TIOBEPXHOCTH Tesa. DTa MOXKET CIIYYUTHCSI, €CIIH B JIONIOJTHEHNE K MIIEMUH/UHDAPKTY eCTh
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aCCOLMKMPOBAHHAS THIIEPTPOGHS JICBOTO XKemynouka ¢ n3MeHeHUsMHU ST u 3yona T, BHYTPHIKETYTI0YKOBbIC HAPYIIICHHS
MIPOBOAMMOCTH CO BTOpUYHBIMU M3MeHeHustMU ST u 3yona T wim nepukapaut (7). [TosToMy MOTOKHM MOBPEKICHNUS,
CBSI3aHHBIC C OCTPOH UIlIeMHUel/nH(APKTOM, MOT'YT BbI3BaTh MOBbINIeHHE cermenTa ST, nenpeccuto cermenta ST, 06a 3Tu
M3MEHEHUS], WM HU OJIHO U3 HHX B JIIOOOM OTBEJICHUU HA TIOBEPXHOCTH TEJa B 3aBUCHMOCTH OT OTHOILICHUH MEXIY
JIOKaJIM3aIMel TOJI0KHUTEIBHBIX U OTPULATENBHBIX TIOJIIOCOB, KOTOPHIE OMPEEIISIOT IPOCTPAHCTBEHHYIO OPUEHTAIHIO
9TOr0 OTBEJCHHUS, JIOKATTU3AIMH UILIEMU3UPOBAHHON 00J1aCTH, BEIMYMHBI HATIPSHKEHUSI, TIEpE1aBaeMOro Ha IOBEPXHOCTh
Tena v npucytcTBus cioxHo naronoruu IKI'. Hanpumep, nenpeccus cermenta ST B OTBEACHUU € MOJIOKUTEITBHBIM
TIOJIFOCOM BIICBO M BBEPXY, TAKOM Kak OTBeJeHHe aVL, ecTh pelunpoKHas U mog00Has 10 3HAYCHHUIO 3JIeBAIlMU CETMEHTA
ST B 0TBeICHUHM C TIOJIOKUTEIBHBIM MTOJIOCOM BIPABO U BHU3, TakoM Kak oTenenue [11. Haobopor, nenpeccus cermenra
ST B orBenennu 111 sBisieTcss aHaIOrMYHON M 1MOI00HOM 110 3HAYEHHIO MTOBbIIeHuI0 cermenTa ST B orBegennu aVL.
Taxum xe o0pazom, aenpeccust cermeHTa ST B oTBeieHUsAX ViU V2, B KOTOPBIX MOJIOKUTEIBHBIN MOJIIOC PaCIONOKEeH
criepe/in, aHaJIOTMYHa U TI0A00HA 110 3HAYSHUIO TOBbINIeHNI0 cerMeHTa ST, KoTopoe ObL10 Obl 3aperucTpUPOBAHO, €CIIN
OBl TIOJIOKUTEIIBHBII AJIEKTPO/1 ObLT IOMEILEH Ha 3a/IHIOI0 CTEHKY IPYJHOHN KIETKH B oiokeHue Vs u Vo.

BaxHO npu3HaTh, YTO BEJIMUYMHA NMOBBIIIEHNS cerMeHTa ST M BelIn4KMHa pelUnpoKHO# enpeccuu cermenTa ST (mn
HA000pOT), BOSMOYKHO, HE MJICHTHYHBI M3-32 PA3JIMYMI B PACCTOSHUU OTBEJICHHUN, PETUCTPUPYIOLIUX 3TH U3MEHEHHS, OT
WIIEMU3UPOBAHHON 00JIACTH M U3-3a OTKJIIOHEHHUS oTBesieHui oT 180° mpoTuBOCTOSIHUS. DTO B YACTHOCTH OTHOCHUTCS K
M3MEHeHUsIM cermMeHTa ST, KOTOpble MPOUCXOAAT B OTBeIeHUH aV L, MOTOMY YTO 3TO OTBEJICHHUE YACTO TaKasi
MIPOCTPAHCTBEHHAS! OPUEHTALIUS, KOTOPast SIBJISICTCS IPUOIU3UTENILHO MEPIIEHINKYIISIPHON K cpeniHeMy BekTopy QRS.

Taxoke BaXXHO MOAYEPKHYTh, YTO €CTh JIpYyrue (PakTopbl, KOTOPhIE KPOME OCTPOIl MIIIEMUH MOT'YT BbI3BATh MOBBILICHUE
nnu aenpeccuro cermenta ST. DakTopbl, KOTOPBIE MOT'YT BBI3BATh Jienpeccuto cermenTa ST, BKIIIOYAIOT, HO HE
OrpaHUYMBAIOTCS, THIIEPTPODHUIO, KapJMOAKTUBHBIC NIPENapaThl U CHUKEHHBIN KaJIMH ChIBOPOTKH. DaKTOphl, KOTOpHIC
MOT'YT BBI3BaTh MOBBIIICHUE cerMeHTa ST, BKIIOYAIOT, HO HE OrPaHUYMBAIOTCS, TIEPUKAPANT, OBBIIICHHBIH Kaaui
CBIBOPOTKH, BOJHBI Osborne, OCTpbIii MUOKAP/IUT, HEKOTOPBIE OMYXOJIH CeP/IIla, U HOPMAJIbHBINA BapHAHT, OTMEUCHHbIH
KaK parHtss penonapuzayus. OnyOnuKoBaHbl KpUTEPHH, 4T00bI AuddepeHMpoBaTh 3TH OTKIOHeHHs cermenTa ST ot
CBSI3aHHBIX C OCTpOH uiemuei (7).

OcTpas uieMusi, KOTopas sBJISETCS PE3YJIbTaTOM OKKIIFO3UM KOPOHAPHOM apTepruu acCOLMUPYETCS C MOBBIIICHUEM
cermenTa ST B OTBEICHUSIX, Y KOTOPBIX MOJIOKUTEIBHBIE MOJIOCA PACIIONOKEHBI HaJ/l UIIEMH3UPOBAHHON 00J1aCThIO, U
¢ peuunpokHoi nenpeccrueil ST B 0TBeICHHSAX, Y KOTOPBIX TOJOKHUTEIBHBIEC TOJI0Ca OPUEHTUPOBAHBI B
MIPOTHUBOIOJIOKHOM HAlpaBJIEHUH. DTO aHATOMHYECKH Pa3yMHO, HO KOHIICTITYyaJIbHO OrPaHUYMBAET, 00palieHue K
OTBEJICHUSIM KaK nepeOHUll, HUXCHUL, U O0K0B01U, TIOTOMY YTO 3Ta HOMEHKJIaTypa o0palaeTcsi TOJIbKO K JIOKAIU3aluu
Ha TMOBEPXHOCTH TeJIa AJIEKTPO/Ia, KOTOPBIH ONMPEEIISeT MOMOKHUTEIBbHBIN MOJIF0C 3TOr0 OTBEACHUS. DTH OMHUCAHUS
AJIEKTPO/IOB, XOTSI YaCTO UCIIOJIBb3YIOTCS, MOTYT BBECTH B 3a0JIy’K/ICHUE KJIMHUILIUCTOB, KOTOPBIE TI0JIaratoT, YTO BCE
n3MeHeHus cerMenTa ST MosBIIAIOTCS B OTJEIBHBIX OTBEACHUSX; HAIPUMED, nepeoHee omeedeHue Takoe Kak Vi i Vo,
PAacCIIONIOKEHO B ATON aHATOMUUYECKOW 00JIACTH, U MOXKET He 0TOOPA3UTh PELHUIIPOKHBIC HIIEMUYECKUE U3MEHEHUS
cermenTa ST 110 OTHOIICHUIO K MPOTHBOIOJIOKHOM aHaTOMUYEeCKOi obactu. JlelicTBUTeNbHO, Aenpeccust cermenta ST B
oTBeicHUsIX Vi, U V2 ecTb o0liee NposiBJCHUE Ui 33JJHEro Uik 0okoBoro nHpapkTa ¢ nobliieHreM cermenta ST. Hago
OTMETHTB, YTO MOHATHE CYOIHI0KApAUATBHON UILIEMHH, BbI3bIBAIOLICH Jienpeccuto cerMeHTa ST B HECKOIBKHUX
OTBE/ICHUSIX, TTOKA €IIe HAJACKHO U, KaK 00CYKJCHO HIKE, 9Ta JIENPECCUSI MOXKET BOCTIPUHUMATHCS KaK PELHUIPOKHAS 110
OTHOIICHUIO K HI0KapIMAIbHOMY MOBBIIIEHHIO cerMeHTa ST, BBI3BaHHOMY TOKaMH ITOBPEXKACHUS, HATIPaBICHHBIMH K
IOJIOCTH KEyA04Ka.

PekomeHpauus

1. MapKupOBKH OTJENBHBIX OTBEJCHUH KaK MepeHNH, HIKHUI 1 O0KOBOI Halo n3berath. OTBEICHUS 1OJIKHBI ObITH
WUACHTU(HUIMPOBAHBI COMIACHO MX OPUTMHAIBHONW HOMEHKIIATYpe, TO ecTbh, oTBeneHus I, I, 111, aVR, aVL, aVF, u Vi- V.
Ota peKOMEeHIaIMsl OTHOCUTCS TOJIBKO K MapKUPOBKe 0TBe/eHn . CChlUIKa HAa aHATOMUYECKYIO JIOKAIH3AIHIO
HIIEMAYECKON/MHPAPKTHON 001aCTH, TAKKE KaK MepeTHUN MIH HIKHHUI BCe elle PEKOMEH/YIOTCS 1 OCHOBAHbI Ha
OTBE/ICHUSIX, KOTOPBIE MOKA3bIBAIOT U3MEHEHHs cermenTa ST. DTo 00CyKIeHO HUKE.

MoHATUE «aHAaTOMUNYECKN CMEXHble OTBeAEHUA»

Cospemennblie cranaaptsl DK uis THarHOCTHKU OCTPOH HieMuu/nHdapKTa TpeOyIoT, YTOOBI MOBBIILICHHE cerMenTa ST
IIPUCYTCTBOBAJIO B 2-X WJIM 00JIe€ CMEXHBIX OTBEJICHUSX, U YTOObI NOBbIIeHHE cerMenTa ST B Touke J Ob10 6onbie 0.2
MB (2 MM npu cTraHzapTHOM KanuOpoBke) B oTBeeHUAX Vi, V2, 1 Vsu Gonbiie 0.1 MB Bo Beex npyrux orBeneHusx (4). B
kiaccudeckoM npencrasiaeHun OKI rpyanbie orBeneHus Vi- Velokaszansl Ha mieHke DKI' B UX aHATOMUUECKH CMEXHOM
nopsiake crnpasa nepeanuii (Vi) u BiaeBo 60xkoBoii (Ve); 0qHAKO, OTBEEHUS OT KOHEUHOCTeH He Tak. Ckopee, OHU
rokasassl B 2 rpynmnax no 3: orBenenus I, I, u Il u orBenenus aVR, aVL, u aVF, takoii nopsiiok oTpaskaer nx
UCTOpHUYECKOE pa3BuTUe. Eciiu 9T 0TBEeAEeHNS OKA3aTh B X aHATOMUYECKU CMEXHOM IOPSAKE, TO €CTh, OT JIEBOTO
BEpXHE-0a3aJIbHOT0 JI0 PaBOI'0 HIXKHET0, OHK JIOJDKHBI UaTH B nopsinke aVL, I, -aVR (to ecth, orBeienue aVR ¢
MOJTHOCTBIO U3MEHEHHOM noysipHoCThIo), 11, aVF, u 111, B atoii konpurypamuu, aVR cymecrsyet B 30 © B miecTHoCeBOM
(pOHTANBHON TIOCKOCTH, TO €CTh, Ha MOJIYTH Mex 1y orBeneHueM I (B 0 ©) u orBenenuem II (B 60 °). Dtot nops ok
n3BecTeH Kak (opmar Cabrera, cymectByer kak cranaapT B [lIBeruu B Tedenue 25 siet u Obu1 pekoMeniosat B 2000 .
pykoBopsionmu npuaimnamu ESC/ACC (4) st yHHBEpCaIbHOIO IPHMEHEHUS B AJIeKTpoKapauorpadun B 12
OTBEJICHUSX.
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PekomeHaauus

1. Dnexrpokapauorpadsl JOHKHBI ObITH 000PYI0BAHBI CHCTEMAMH TEPEKIIOYEHUS, KOTOPbIE MO3BOJISIOT NIOKa3bIBATh U
MapKHPOBATh OTBEJCHUSI COOTBETCTBEHHO C MX aHATOMUYECKHA CMEXHOM 1OCIIeI0BATEIbHOCTBIO.

MNMoporoBbie Benu4nHbI ANs u3ameHeHun cermenTa ST

IToporossie BenuuuHbI noBbimeHus cermenTa ST 0.2 MB (2 MM) B HekoTopbIX oTBeieHusIX 1 0.1 MB (1 MM) B ocTanbHbIX
3aCTaBJSIIOT IPU3HATD, YTO HEKOTOPOE MOBBILIEHHE coequHeHus komiekca QRS u cermenra ST (Touka J) B
OOJIBIIIMHCTBE IPY/IHBIX OTBEICHUSIX HOPMaIbHO. HeaBHuE HCCleJOBaHMS TOKA3aJIH, YTO IIOPOTrOBBIC BEITMYNHBI 3aBHCST
ot nona, Bo3pacra u oreeaenust OKI (8—-12). ¥V 310poBbix soiei ammutyna coenunenus ST sBisercs, BooO1ie, caMmoii
BBICOKOI B OTBEJICHUAX V21 V3, U OOJIBIIE Y MYKUUH, YEM Y JKCHILNH.

PekomeHpauuu

1. ing myxuun 40 €T 1 craplie NoporoBble BEINUMHBI Il HATOIOTMUECKOr0 MOBBIIIEHHS J-TOUKU JIOJKHBI COCTABIISATh
0.2 MB (2 mm) B otBeeHusx Va2, u Vau 0.1 MB (1 MM) BO Bcex Apyrux OTBEICHUSX.

2. Ins Mmy>xaut Monoxke 40 JieT 1oporoBble BEIUUMHBI IS IATOJIOIHYECKOr0 MOBBILIEHHS J-TOUKH B OTBEJCHUSIX V2, U V3
JOJKHBI ObITE 0.25 MB (2.5 MMm).

3. JIst J)KEHIUH MOPOrOBbIE BEJIMYMHBI JUIs TATOJIOTMYECKOT0 MOBBILICHUS J-TOYKH J10KHBL ObITh 0.15 MB (1.5 MM) B
otBeneHus1X Va1 Viu 6ombuie 0.1 MB (1 MM) BO Bcex ApYyrux OTBEICHUSX.

4. Iyt My>)KYMH | KESHIIMH TIOPOT JIJIsl MATOJIOrn4ecKoro nosblieHus J-touku B ViR u V4R nomken cocrasists 0.05 MB
(0.5 Mm), 3a uckmoueHneM MyK4uH MeHblIe 30 eTHero Bo3pacta, s kotopslx 0.1 MB (1 MMm) aBisieTcs Oomnee
COOTBETCTBYIOILIUM.

5. JIy1s MyXUUH M XKEHILUH I0pOroBast BEIMUUHA JUIs TATOJIOMMUYECKOI0 MOBBIILEHUS J-Touku B V7- Vo 10JKHA COCTaBIISATD
0.05 MB (0.5 mMm).

6. Jy1st MyXUUH ¥ KEHILUH BCEX BO3PACTOB IIOPOroBast BEIMUMHA JUIs IATOJIOIMYECKON IeNPECCU J-TOUKU A0JDKHA
coctaBiarh -0.05 MB (-0.5 mm) B otBenieHnsix Vz u Vs u -0.1 MB (-1 MM) BO Bcex ApYrux OTBEACHUSX.

Koppensuusa nosbilweHus un genpeccumn cermeHta ST ¢ o6nacTbio BOBJIeYEHUs U C
OKKITH03MPOBaHHbIM COCYAOM

B Hacrosimiee Bpemst IPEAIIONaraeTcs, 4YTo JMarHo3 OCTPO HIeMUH/HH(pAapKTa OJDKEH OBITh OCHOBAH HA NPUCYTCTBHU
nioBbiieHus ST, u3mepeHHoro B Touke J (4), paBHsISICh MU MIPEBbIIIAs TIOPOTH, OIPE/ISNICHHBIC BhILIE B 2 MJIH OOJIbIIE
AQHATOMHMYECKU CMEXKHBIX OTBEICHUSX. BoBieueHHas 001acTh UACHTU(GUIMPYETCSI ONTO0KEHUEM Ha IIOBEPXHOCTH Tella
OTBEJICHNH, B KOTOPBIX UMeeTcs NoBblleHue cermenTa ST. Bonee TouHast Tokanu3auus IpoCcTPaHCTBEHHOTO

BeKTOpa cMmelleHust cermenTa ST onpenensercst aHaau30M OTBeJIeHuH ¢ nenpeccueil cermenta ST U ¢ NOBBILIEHUEM
cermenTa ST, Takoll aHANU3 JaeT Ooyee Pa3yMHYIO JOKAIH3AIMI0 HIIEMI3HPOBAHHOH/ HH(PAPKTHOH 0071aCTH.
Koppensuus stux namenenuit cermenta ST ¢ pe3yabTaTaMu KOpOHapHOH aHruorpaduu, poBeeHHas 0JIM3KO [0
BPEMEHH, II0Ka3aya 0oJiee TOUHYIO NAECHTU(DUKALUIO OOCTPYKTHBHOI KOPOHAPHOM apTepUu U NPOKCUMAIIbHYIO WU
JICTATIBHYIO JIOKAJIM3ALUI0 OOCTPYKLUH B IIPeeIax 3TOH apTepuu. DTH KOPPEsuy ObUIN JeTaIN3UPOBAHbI B
HecKonbkuX nmybOnukanusix (7,13-15) u paccMoTpeHbI HUXKeE.

Wuremus/mHGAPKT NepeHel CTCHKH IIPOMCXOANT BCEI/Ia M3-3a OKKITIO3MH JICBOW MepeIHeH HUCXOIIeH KOPOHAPHOIT
apTepHHU U B PE3yJIbTATE NPOCTPAHCTBEHHBIH BeKTOp cermenTa ST HampasiieH BJIEBO U JIATEPaJIbHO. ITO OYET BBINIAACTD
Kak nobliieHne ST B HEKOTOPBIX WM BO BCeX OTBeNEHUSAX Vi- V. JIokanu3aLuuio OKKII03UH B JIEBOH NepeaHeit
HUCXOJSILEH apTepuu, TO €CTh, IPOKCUMaJIbHAS WM AUCTANIbHASL, IPEANOaratoT IpyHble OTBEJCHUS, B KOTOPBIX
MIPOMCXOAUT TOBBIIIEHNE cerMeHTa ST 1 MPUCYTCTBUE MOBBILICHUS WK Aeripeccun cermenTa ST B Ipyrux OTBEICHUSX.

OKKJII031s IPOKCUMAJILHOM JIEBOI NepeHel HUCXOAAIIEeH KOPOHApHOH apTepuH BbILLIE IEPBOI NEPErOPOAOIHON U
IIEPBOI1 AMaroHaJIbHOI BeTBEN NPUBOAUT K BOBJICUCHUIO Oa3abHOMN YacTH JIEBOTO KETYyA0uKa, TaK Ke KaK U IepefHel 1
OGOKOBOM CTEHOK U MEXIKEITYA0YKOBON MEPEropoaKU. DTO NPUBOAUT K HANIPABJIECHUIO IPOCTPAHCTBEHHOI'O BEKTOPA
cermenTta ST BBepX U BJIEBO U accolupyercs ¢ nopbieHrneM cermenta ST B otBenenusx Vi- Vs, I, aVL u, wacro, aVR.
DT0 TaKKe acCOLIMUPYETCs C PELIMIPOKHON Jienpeccueii cermenTa ST B OTBECHUSIX, B KOTOPBIX IOTOKUTENIbHbIH
TOJTFOC pa3MelleH BHU3Y, TO ecTbh, orBeaeHus 11, 111, aVF u, yacto, Vs(15,16). Kak npaBuio, nosimienue ST Gobiie
B aVL, uem B aVR, u 6oinbie genpeccus cermenrta ST B orBenenuu 11, yem B orBenenuu 11, moromy uto
[IPOCTPaHCTBEHHBIHM BeKTOp cermeHTa ST Oyner HampasieH Ooliee BIEBO, YEM BIIPABO.

Korza okki103us pacnosioxkeHa Mex1y EpBOi [1eperopoA0uHOM 1 NEPBOIl JHMaroHaNIbHON BeTBIMY, 0a3anbHast
MEOKENTYJOUKOBas Iieperopojka OyneT He3aTpoHyTas, U cerMeHT ST B oTBeieHuu Vi He OyzneT noaHaT. B aToil curyanuu
BekTop cermeHTa ST Oyzaer HanpasiieH k aVL, rae ST Oyaer noJHsT, U OT MOJIOKUTEIHHOTo nostoca oreenenus 111,
KOTOpbIi mokaxer aenpeccuro cermenta ST (14). Korna okkiro3us pacrnoiioxkena 6osnee TMCTaabHO, TO €CTh, HUKE
IIEPBOI1 IEPErOPOIOYHOM 1 HIDKE IIEPBOIl JUAaroHaIbHOM BeTBel, 6a3anbHast 4acThb JIEBOT'O JKENy10UKa He OyneT
BOBJIeUEHA, U BekTop cermenTa ST Oynet opuentupoBan Oosblie BHU3. Takum oOpa3oM, cermeHT ST He OyzaeT noaHsT B
orBeeHusx Vi, aVR mim aVL, u He Oyner nenpeccuun cermenta ST B orBenenusix 11, 111, wmu aVF. [lefictBuTensHo, n3-3a
opueHTanuu BHU3 Bekropa cermenTa ST nosbienue cermenta ST B otBenenusx 11, 111, u aVF moxer npousoiitu. Kpome
TOro, MOBBIIIEHNE cerMeHTa ST MoXKeT ObITh O0JIee 3aMETHO B OTBEACHUSX V3- VeU MeHee 3aMeTHO B V2, ueM npu Oomee
IIPOKCUMAJIbHOM OKKIII03uH (16).
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PekomeHpauuu

1. UzroroBurenu SKI" nprOOpoB 10KHBI pa3BUBATh IPOrpaMMHOE 00ECTIeYeHUE, CIIOCOOHOE K IEMOHCTPALIUU
[IPOCTPAHCTBEHHOI OpHeHTaluu BekTopa cerMenTa ST Kak BO ppOHTAIbHOMN, TaK U TPAHCBEPCAILHOM IITOCKOCTSIX.

2. Besne, rae 3to Bo3MoxHO, DKI' inarnos qosxeH ObITh 00ecreyeH aBTOMAaTH3UPOBAHHBIMU AITOPUTMaMHU,
00pallleHHBIMH K OKKJII03UPOBAaHHOMY COCYIY M K Y4aCTKY OKK/IIO3UHU B IIpe/iesiaX 3TOr0 COCY/a, TaK ke KaK K
00J1aCTH BOBJICUEHHUSI.

3. Korna nosiienne cermenta ST npucyrcrByer B I n aVL, Tak sxe Kak B 0TBeieHUsAX Vi- V4 u HHOrAa B Ve, U
nenpeccus cermenta ST npucyreryet B orBeaenusx 11, 111, u aVF, apromatusupoBaHHasi HHTEpIPETaLUs JOKHA
HPEUIOKUTE OOIIMPHBIC UIIEMHS/HHDAPKT MePEeAHSH HIN IepeHe-0a3aIbHON CTEHKH M3-3a OKKIIIO3UH IPOKCUMAIIBHON
YacTH JIEBOH IepeJHel HUCXOAALIEH KOPOHAPHOU apTepuHu.

4. Korna nossiiieHue cermenTa ST NpUCyTCTBYET B OTBeAEHUN V- Vi, 1 enpeccust cermenTa ST He NIpUCYTCTBYET B
orenennu 11, 111, m aVF, aBroMaTH3npoBaHHAsT HHTEPIIPETALHS IOIDKHA MIPES/UIOKUTh UIIEMHIO/MH(DAPKT NepeHeH
CTEHKH M3-3a OKKJIIO3UU CPEHEN MM JUCTAJILHOW YacTH JIEBOM NepeaHeld HUCXOASIIEH KOPOHAPHON apTEpUH.

WHdapKT HIOKHEH CTEHKU, KOTOPBII NPUBOAMT K NoBbileHUI0 cerMenTta ST tonbko B otBenenusx I, 111, u aVF moxer
OBbITH PE3y/IbTAaTOM OKKJIIO3MU WM IpaBoi kopoHapHoi aprepun (RCA) unu sieBoii orubaroiieil KOpoHapHO# apTepun
(LCxX), B 3aBUCHUMOCTH OT KaKOHM OTXOAMT 3a/AHsIs1 HUCXO/AIIAst BETBb, TO €CTh, Kakoi cocya npeodnagaer. Korma RCA
OKKJIFO3UPOBAHA, MPOCTPAHCTBEHHBIN BeKTOp cermMeHTa ST Oyner oObIYHO HanpasisaThes Oojee BrpaBo, yeM korna LCx
3aKphITa. DTO NpUBEET K OombieMy noasemy cermenta ST B orBenenuu 111, uem B orBenenun 11 n yacro Oyner
Cssi3aH ¢ nenpeccueit cermenTa ST B orBenienuu [ u aVL, oTBeieHNsX, B KOTOPBIX NOJI0KUTENbHBIE I1OTI0CA
opueHTupytorcs Haneso U BBepx (17,18). Korna RCA 3axpbITa B IPOKCUMAILHON YaCTH, MOXKET CIyYUTbCS
UIIEMHs/MH(PAPKT IIPABOr0 JKEIy104Ka, KoTopas (-bIif) BEI3BIBACT CMEIICHUE IIPOCTPAHCTBEHHOr 0 BekTopa cermenrta ST
BIIPABO U BIIEPE], TAK )K€ KaK U BHU3. DTO IPUBOJUT K MOBBILIEHHIO cerMeHTa ST B OTBEICHUSX, Pa3MELIEHHBIX B
[IpaBOi epeHel yacTu IPpyAHON KIETKH, B MO3ULUSX, Ha3blBaeMbIX ViR u V4R n, "acro, B orBenenuu Vi(19-21).
OtBenenne V4R — Hanboree 4acTo UCIOIb3yeMOe OTBEICHUE MTPABOM CTOPOHBI IPYIHON KJIETKH. DTO UMEET OOJIBIIYIO
LIEHHOCTb B JMarHOCTUKE BOBJICUEHHUS IPABOr0 JKEJIYJ0UKa B UH(PAPKT HUKHEH CTEHKU U B PACIIO3HAHUU PA3IHUMs
mexy okkitosueit RCA u LCX 1 Mex 1y mpoKcuMasibHOW M ucTanbHol okkito3neid RCA. BaxkHo npusHaTth, 4To
nobinieHue ST B IpaBOCTOPOHHUX IPYAHBIX OTBEACHHAX, ACCOLMMPOBAHHOE ¢ MH(BAPKTOM IPABOro XKEITy104Ka,
COXPAHSETCS B TEUEHUE HAMHOI0 O0Jiee KOPOTKOI0 BPEMEHHOTr0 IIeprosia, ueM nosbiieHue ST, o3Hayaromee NHpapKT
HIDKHEH CTEHKH, B OTBEIECHUX 0T KoHeuHocTeil. IToaromy orBenenust ViR u V4R nomKHBI ObITh 3aperUCTPUPOBaHBI
HAaCTOJIBKO ObICTPO HACKOJIBKO BO3MOXKHO MOCIIE BO3HUKHOBEHUS 6oy B rpyau (14). O0benuHeHHas LieneBas Ipynmna
AHA/ACC B cotpynundectse ¢ Kanaackum CeppedHo-cocyqucTsiM OOIIecTBOM PeKOMEH/I0BAJIH, YTO TPABOCTOPOHHUE
rpyassie orBeaeHus ViR 1 ViR 10/mKHBL ObITh 3aperucTpUpoOBaHbl y BeeX MalueHToB, uMmeromux DKI' npuzHaku ocTpoit
(-ro) wmremun/uH(bapKTa HIDKHEH CTCHKH (22).

PekomeHpauuu

1. DnexTpokapanorpadbl JOIKHbI ObITH 3aIIPOrPaMMUPOBAHbI, YTOOBI PETUCTPUPOBATH IPABOCTOPOHHUE IPYIHBIE
orBenenus ViR u ViR, korna noseimenue ST 6ombire 0.1 MB umeer mecto B orBenenusix I, IIT u aVF.

2. DnexTpokapanorpadbl JOJIKHbI ObITH 000PYA0BaHBI MEXaHU3MOM MapKUPOBKU oTBeAeHUH ViR 1 ViR.

3. J1omxKHbI ObITH CO3/1aHbI OIMCATENbHbIE U OOBSICHUTENIbHbIE JOKYMEHTBI U1l HHTEPIIPETAlUN OTKJIOHEHUH, KOTOpbIe
MoOryT ObITh B 0TBeIeHusIX ViR u ViR,

Jenpeccus cermenta ST B oTBeAieHUsIX Vi, V2 1 V3, KOTOpast NPOUCXOAUT B COUETAHUU C UH(APKTOM HUKHEW CTEHKH,
MOXeT ObITb BbI3BaHa OKKIIo3uell RCA wiu LCx. Ota OKI' Obuta Ha3BaHa 3adweti UK 3a0He-00K0601 NILIEMUEH C TEX
nop, Koraa Osuta pekomenaoBana Perloff (23) u Horan u ap. (24), 1 ocHOBaHa Ha aHATOMUYECKUX U MATOJIOIMYECKUX
HCCIEA0BaHUX €X Vivo cepaua. OaHaKo, COBPEMEHHbBIE TEXHOIOIUU N300pakeHHs in Vivo, BKIIOUYas 9XoKapAuorpaduio
1 MAarHUTHYIO PE30HAHCHYIO TOMOIpaduio, NPOAEMOHCTPUPOBAIN HAKJIOHHOE ITOJIOKEHHUE Cep/La B IIPEAEIax IPyAHON
KJIETKH. DTH HCCIIEI0BaHUS IIPOJAEMOHCTPUPOBAIIH, UTO 00JIACTh, YIIOMSHYTasl KaK 3a[Hss CTCHKa, Obula OOKOBOIA, a He
3ajHei, ¥ ObLIO MPEATIOKEHO, YTO TEPMUH 33 IHUI JOKEH ObITh 3aMEHEeH Ha 0003HaueHne 60KkoBoi (25). Bayés de Luna
u 11p. (6) xoppenupoanu IKI" uznedeHHbIX HHYAPKTOB MHOKapAa C UX aHATOMUUECKOM JIOKaIu3aluell, onpeieeHHOH
MarHuTHOM pe3oHaHCHOW TomMorpadueid. OHU COOOLIMIIN, YTO caMasi 4acTas MPUYKUHA NATOJIOTUYECKH BHICOKUX U
mrpokux 3y01oB R B otBeieHusix Viu V2 y NaleHTOB, MEPEHECIINX HEJaBHUN OCTPbIF HH(APKT, ObliIa B BOBJICUYCHUU
OOKOBOI a HE 3aJIHEH CTEHKH JIEBOTO XKeTyaouka. OHU NPETIOKHIIH, YTO TEPMUHBI 3A0HSSL UeMust U 3a0HULL UHPAPKM
JIOJKHBI OBITh 3aMEHEHBI COOTBETCTBEHHO TEPMHUHAMH OOKO0BOU, HUNCHE-O0K0B0U TN 6a3a1bHO- OOK0B0L B 3aBUCUMOCTH
ot accoruupoBanubix m3menenui B 11, 111, aVF, Vi, Vs, u Ve. Takas Tepmunonorus Obuta noarsepxaeHa International
Society for Holter and Noninvasive Electrocardiography (26).

PekomeHpaums

1. Tloxa MHEHHE KOMHTETa IPOTUBOCTOAT pexomMeHnanusaM International Society for Holter and Noninvasive
Electrocardiography, tekymas repmunonorus K[ «3aanuii» nomkHa ObITh COXpaHeHa NpH onvcaHuu aenpeccuu ST B
oTBelleHusAX ViH V2 ¢ MOoCIeqyoIUM Pa3BUTHEM INPOKUX 3yO1I0B R B 3THX OTBEIEHUSX, KAK ONUCAHO B PaHee
M3JIaHHOTO pa3/iena OTHOCUTENBHO TepMUHOorus (27). JlanbHeilie coBMECTHbIE HCCIIEA0BAHNUS C BOBJICUECHUEM
OOJIBIIUX IPYIII NALMEHTOB Pa3HbIX 110 BO3PACTY U CTPOCHUIO TeJla, U UMEIOIINX OCTPYIO UILEMHUIO, TaK JKE KaK
YCTaHOBJIEHHbIM NH(DAPKT, JOHKHBI 00€CIeUUTh AalbHENHIINE JAHHbBIE 110 9TOH TeMe. DTa PEKOMEHIALMS, TaK K€ Kak
JIpyrue B 3TOM COOOLIECHUH, OyJeT NEPUOANYECKHU [IEPECMaTPUBATHCS, YTOOBI ONIPEAEIUTD AOJIKHBI JIM U3MEHEHHS ObITh
PEKOMEH 10BAHBbI.
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HeBo3mMoxHO omnpenenuth Kakas okkiito3us, RCA mmi LCX, korjna uieMus/MH(papKT HIDKHEH CTCHKH COMPOBOXKAACTCS
nenpeccueit cermenTa ST B orBeieHusiX Vi, V2, 1 V3; OHAKO, OTCYTCTBHE TAKMX U3MEHEHUI SBJIIETCS O0JIee HaBOASAIIMM
Ha pasmbinuierns: 0 RCA, uem okkmo3ust LCx. Korna LCx 3akpbiTa, IpocTpaHCTBEHHBIH BekTop cermenTa ST Bo
(bpOHTAIBHOM III0CKOCTH, O0JIee BEPOATHO, OyIeT HallpaBJIeH BIEBO, YeM Toraa, koraa 3akpeita RCA. ITostomy, cermeHT
ST mMosxer ObITh MOAHATHIN B OoMblLeH cTeneHy B orBeaeHuH 11, ueM B orBenieHnu 111 1 MOXKET ObITH U30971EKTPUYECKUM
WK NOAHATHIM B oTBeAenusx 1 u aVL (28). Korna nomunupytomas RCA 3akpbita IpOKCUMaIbHO, BOBIEKAIOTCS JIEBast
3aHe-00KOBas U NpaBasi CTCHKA JKEyA0UKOB, M HAaIlPaBJIEHHbIH K3aau BekTop cermenTta ST accouuupyercs ¢ OTMEHOH
noBbllIeHus: cermenTa ST B oTBeleHUH V1, 0)KMAAEMOro B CBS3U C BOBJIEUEHHEM IIPABOro XKeIyA0uKa U Ha000poT.

MbI MMeeM U3 BBILLIEU3II0KEHHOT0, UTO Aenpeccust ST Beera pelunpokHa K noabeMy cermenta ST B oTBeIeHUSIX,
PacCIHOIOKEHHBIX IPOTUBOINOJIOKHO K IOBEPXHOCTH TeJla, Ha KOTOPOM OTBEJCHUS PETUCTPUPYIOT Aenpeccuto ST;

OJJHAKO, B HEKOTOPBIX CIIydyasiX, TOJIbKO IoAbeM win aenpeccust ST (Ho He 00a) OyaeT npucyTcTBoBaTh Ha pyTuHHOH DK
B 12 orBenenusx. s ciydas, koraa nopbieHne ST orpaHUYEHO B OTBEACHUSAX C MOJTOKUTENbHBIMU TTOJIIOCAMH,
PacHONIOKEHHBIMY HaJl OIIPEAEIEHHON aHATOMUYECKON 001aCThI0, TAKON KaK CpeIHENIepeIHs JIEBOXKETYL0UKOBas CTEHKA
(nanpumep, Vs- Vi), BO3MOXKHO, He OyJeT pelnnpokHoi genpeccun cermenrta ST Ha noBepxHocTHOH DKI', moTomy uTo
HET OTBEJECHUH Ha HOBEPXHOCTHU TEJa, PYTHHHO PACIIOJIOKEHHBIX HAIIPOTUB OTBENEHUH V3 - V. B HEKOTOpBIX ciiydasx,
nenpeccust cermenTa ST MOXKeT ObITh OIpaHUYEHA B ONPEAEICHHbBIX OTBEACHUAX, TAKUX Kak V21 V3, U B 3TOI cUTyaluu
He Oyzet nosbienus ST Ha OKI' B 12 oTBeieHUsAX, TOTOMY HET HA IIOBEPXHOCTH TeJa OTBEICHUIL, pyTUHHO
PACIHOJIOKEHHBIX HAIIPOTUB 3TUX OTBEJCHUM.

[oBbienue cermenta ST Oornee yeM B 1 OTeNnbHOM 00J1aCTH XapaKTEPHO LIS IEPUKAP/IUTA, BOBJICKAIOIIECTO
OoublKe 4acTH MuKapananbHoi noBepxHoctu (7). enpeccus cermenrta ST B Oosnee yem B 1 oTenbHOI 001acT,
MporcXoAsiias B oTCyTcTBUH noBbieHus cermeHta ST B orBeaenusx I, 11, 1T, aVL, u V2- VenoapaszymeBaer
[IPUCYTCTBHUE TOKOB ITOBPEXKICHNUS, HAIIPABICHHOM OT IIOBEPXHOCTH TENa K JKEIyI0UYKOBOH KaMepe, U MOXKET yKa3blBaTh
Ha [IPUCYTCTBHE HIlIeMUU B Oosblie ueM 1 obnactu cepaua. B aTux curyanusx orBefenust aVR u Vi, B KOTOpbIX
IIOJIO’KUTEIIBHbIE TI0JIF0CA PACIIONOKEHBI BIIPABO, BBILLIE U BIIEPE, MOI'YT IIOKa3aTh NoBbIIeHHEe ST, KOTOpOoe OTpaskaer
[IPOCTPaHCTBEHHBIHM BEKTOP TOKOB NMOBPEXIeHUs. Takas pacipocTpaHeHHas genpeccus cermenra ST 00bIYHO
[I0Ipa3yMeBacT HETPAaHCMYPaJIbHYIO HIIEMUIO WM MOBPEXCHUE U XapaKTepHa Julsi 2 cuTyauuil. Ilepsas coueraercs co
CTaOMIIBHOMN CTEHOKapaueld U MOXET ObITh BbI3BaHA TPEIAMMIIOM MJIM BEJIOAProMeTpuel u Apyrue GpopmMaMu cTpecca.
3T0 00BIYHO aCCOLMUPYETCS ¢ CYOTOTAIbHOM OKKII03UEH 1 1 6osee KOPOHAPHBIX apTepU U IPOMCXOAUT, KOTraa
KHCIIOpO/IHAsl TOTPEOHOCTh MUOKAp/ia YBEJIMUEHA BHE CIIOCOOHOCTH KOPOHAPHOI'O IIOTOKA 00ECHEUHUTh ITY
YBEJINYEHHYIO NOTPeOHOCTh. VneHTudukanus oocTpyKLUN KOPOHAPHON apTepUu WIN apTepuil Ha OCHOBE U3MEHEHUS
cermeHTa ST He BO3MOXHA B 3TOM CIIydae.

Bo BTOpoii cutyauuu aenpeccust ST B HECKOIBKUX OTBEICHUSAX IPOUCXOAUT B IIOKOE Y NALIUEHTOB C HECTAOMIbHON
CTEHOKapueil. DTO 4acToO CBA3aHO € TSHKENBIM MYJIbTUCOCYAUCTHIM CTEHO30M MIIM CTEHO30M CTBOJIA JIEBOM KOPOHAPHOH
aprepuu (29). Coob11atoT, 4To y NalEeHTOB CO CTeHOKapAue nokos nenpeccus cerMenta ST B 8 wiin Gosblie
noBepxHocTHBIX oTBeneHnid IKI™ B coueranuu c nosbiieHrneM ST B aVR u Vi cBsa3ana ¢ 75%-0ii nporHozupyroiei
TOYHOCTBIO 3-X COCYAMCTOr0 CTEHO3a WU CTEHO3a CTBOJIA JIEBOW KOpOHapHOi aptepuu (14).

PekomeHpauums

1. Korga OKI' B nokoe nokassiBaer penpeccuto cermenra ST 6ombiie 0.1 MB (1 Mm) B 8 ninn Gosnbliie IOBEPXHOCTHBIX
OTBE/ICHM, COCIMHEHHYIO C MoBbIIeHneM cermenTa ST B aVR w/mnu Vi, HO He B IpYrHX OTBEJICHUSX,
ABTOMATH3MPOBAHHAS MHTEPIPETALHS JODKHA MTPETONIOKUTh UIIEMHIO BCICACTBHE MYJIbTHCOCYIUCTOH OOCTPYKIINH HIIH
00CTPYKIIMY CTBOJIA JICBOW KOPOHAPHOIT apTEepHH.

MocTuwemunyeckme nameHeHus syoua T

Yacto nocine uieMud 1 MHpapKkTa 3yousl T CTaHOBSTCS EPEBEPHYTHIMU B OTBEICHUSX C MPEIbLAYLIUM I1OBBIILICHUEM
cermeHTa ST 1 0CTaIOTCS NEPEBEPHYTHIMU B TEUEHNE HEONPEIEICHHOTO [IEPHO/ia, KOTOPbIH Koebnercs OT AHeH 10
MOCTOSIHHOT 0. ECTh Ba)kHasi IOArPYNIA NALUEHTOB, Y KOTOPBIX INTyOOKO MHBEpTUpOBaHHbIE 3YO1bI T, TO ecThb, Oombiie 0.5
MB, Haxopsarcs B otBeneHusx Vo, Vi, Vi, 1 mHOrAA Vs, yacto ¢ cymecTBeHHbIM yanuHenuem QT, nocie snuzona 6omu B
rpyau, Ho 0e3 nanpHeimmx qanubix DKI pazBuBatoiierocst HHGapKTa Win npojopkatomeiicss nmmemun. 3ta OKI
1og00Ha TOii, KOTOpast MOXKET ObITh IOC)IE BHyTpruuepenHoro kpopousausuust (CVA [LepeOpo-BacKy sIpHbId cinydaii]) u
IIpu HEKOTOPBIX (hopMax kapauomuonatu (7). Koponapuas anruorpadus B 3T0i HOArpymIe nanyueHToB 00bIYHO
IIOKa3bIBACT TXKENbIH CTEHO3 IPOKCUMAJILHOM JIEBOM NepeiHel HUCXOIIIEH KOPOHAPHOIl apTepuu ¢ KOJUIaTepalbHbIM
kpoBoTokoM (30,31). Ecnu 5T1 U3MEHEHUsI HE OIIO3HAHbI U NAIIUEHThl HE OLICHEHbI U HE JIEYaTCsl COOTBETCTBEHHO,
BBICOKUII MPOLIEHT MOKET MEPEHECTH OCTPBII NH(APKT MepeaHEN CTEHKHU ¢ PUCKAaMHU, CBS3aHHBIMU C OKKIIIO3UEH
IIPOKCUMAJIbHOH JIEBOM IepeaHell Hucxoaseil kopoHapHoi aptepuu (32).

PekomeHpauums

1. OKT ¢ rnybokumu nepeBepHyThiMu 3youamu T ¢ yainuaenrem QT B otBeneHusix V2 - Vi 10/KHa HHTEPIIPETUPOBATHCS
KaK COINPSDKEHHBIE C TSHKEIbIM CTEHO30M ITPOKCUMAaJILHOM JIEBOW TIepeIHel HUCXO/ISIIEH KOPOHAPHOM apTepUu UK C
HEJIaBHUM BHYTpHYepenHbIM KpoBomsiusiHueM (CVA [1epeOpo-BacKy IsIpHbIN ciy4daid]).
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AunarHos nwemuun/muHdapkTa B NPUCYTCTBUM BHYTPUKENYAOYKOBbLIX HapyLUeHUN
NpPoOBOAUMOCTH

Kputepun cermenta ST juist tuarsosa ocTpoil ueMun/uH(papKTa He 3aBUCAT OT HPUCYTCTBHS (DaCIUKYIISIPHBIX OJIOKa
i 0J10Kazbl IpaBoit HOXKKKU. OHY 3aBUCAT OT NPUCYTCTBUS OJIOKA/bI JIEBOH HOXKKHU H3-3a 00JIe€ BBIPaXKEHHbBIX
BTOpHYHBIX n3MeHeHuit ST u 3youa T. Kpurepnu i nHbapKTa B IPUCYTCTBUH ITOTHOM OJI0KAIbI JICBOH HOXKKH OBLITN
ory6snukoBaHsl (33), OCHOBBIBAsICh Ha PETPOCIIEKTUBHOM aHAJIM3€ MAalEHTOB, BKIIOYEHHbIX B uccienoBanue GUSTO
(Global Utilization of Streptokinase and Tissues plasminogen activator for Occluded coronary arteries) I. OHu BKTIOYAIOT
nobinieHue cermenta ST Gounbiue mwin paBHo 0.1 MB (1 MM) B OTBEICHUSX € OJIOKUTENbHBIM KoMIuiekcoM QRS u
nenpeccuto ST Gonbure wiau paBHo 0.1 MB (1 MM) B otBeneHusix Vi - Vs, TO €CThb, OTBEACHUSX C JOMUHHUPYIOLIMM 3yOLIOM
S. OHM cuMTalOTCsl KaK KOHKOpJAaHTHbIEe H3MeHeHus cerMenTta ST. Tperuii kputepuit — 310 nosbiieHue cermenra ST
Gospie win pasHo 0.5 MB (5 MM) B oTBefieHHsIX ¢ oTpuniarenbHbIM KoMmiuiekcoM QRS. OHu cunTarores Kak
JICKOpaHTHbIE n3MeHeHus cermenTa ST. Konkopnantaele usMmenenust cermenta ST u nenpeccust ST B 0TBeIEHUSIX

Vi- V3, kak coo0111aa0ch, IPOIEMOHCTPHPOBAIIN BHICOKYIO CHIEIM(UYHOCTh, HO HU3KYIO YYBCTBUTENBHOCTH (33,34),

u Oonee HOBOe uccienoBanue (35) cooOLIMIT0, YTO AUCKOPAAHTHBIC H3MEeHEeHHsT ST uMenu oueHb HU3KYIO ClIeu(pUIHOCTb
1 YyBCTBUTENBHOCTD. Taroke cOOOIAIOT, 4TO OJI0Ka/a JIEBOI HOXKKHU ¢ KOHKOPAAHTHBIMU U3MEHEHUSAMU cerMeHTa ST
Obu1N cBsi3aHbI ¢ Oosee BbICOKOM 30-AHEBHOM CMEPTHOCTBIO, YeM 0JIOKA/a JIEBOI HOXKKU U MOBBILIEHHEM (DEPMEHTOB, HO
0€e3 KOHKOpJIaHTHBIX U3MeHeHHH cermenta ST.

PekomeHaauus

1. ABromMaTn3upoBaHHbIe anropuTMbl DKI' TOIDKHBI IPEANON0KNATE BO3MOXKHOCTE OCTPOIl MilleMun/uHpapKTa y
ITIAIIMCHTOB C 6n01<a)10171 J'IeBOﬁ HOXKH, KOTOpI)Ie HNMCEIOT UBMCHCHUS CEIrMCHTA ST, OTBCHAKOILIIHNEC BLIH_Ieyl'IOMHHyTLIM
KPUTEPUSM.

KonuuyectBeHHble nameHeHuss QRS ans oueHku pasmepa nHdapkra

MUHHECOTCKHIA KOJI - METOJ JUIsl TOT0, YTOOBI OIPEIeTUTh IPUCYTCTBHE OTAAJICHHOro HH(papkTa Muokapaa (36). Oror
METOJ1 OBLI MPEIONKEH ISt ANarHo3a HH(ApKTa, a He KOJIMYECTBEHHOTO ONPEICIICHHUS ero pa3Mepa 1 II0X0 KOPPelupyeT
C aHATOMUYCCKUMH pasMepamu uHdapkra (37). s ynydiieHns: Koppersiuu n3MeHeHnit komiuiekca QRS ¢ pasmepom
uHpapkra Obu1 npeiokeH pacuer QRS cucremsr Selvester u p., UCTIONB3Ysl KOMIIBIOTEPHYIO MOJIENb YEIOBEUECKON
MHOKap/IMaJIbHOM aKTUBHOCTH, O KOTOpOii coodmraer Durrer u p. (38). Cucrema pacuera QRS Selvester Bkimtouaer 54
B3BEILIEHHBIX KpuTepus /s komruiekcoB QRS B 10 crannaptabix otenenusx (I, I, aVL, aVF, u Vi- Vi), xotopas
HacuuTbiBaeT 32 Touku QRS, kaxjas u3 KOTOPHIX SKBUBAJICHTHA MPHOIN3UTENBHO 3 % CTEHKH JIeBOro enyaouka (39).
Creunduynocts MeTona Selvester Obula yCTaHOBJICHA Y HOPMAJIbHBIX CYOBEKTOB, M ObLIM JOKYMEHTUPOBAHBI €T0
CIIOCOOHOCTH OOHAPYXKHUTH M OLICHUTh aHATOMHYECKH OIPE/IeNICHHbIE pa3Mepbl MpeaecTByoImuX HHpapkTos (40).
OJ1HaKO, 9TH OLICHKHU OOJIBIIIC BCEr'O MOJIC3HBI B ONPEIACICHUH SIMHCTBCHHOr0 HH(ApPKTa.

PekomeHaauus
1. AJTFOpI/ITMI)I, CHOCO6HLI€ OHpC,E[CJ'IHTI) U_IKaJ'Iy Selvester B 3aIIUCsX, KOTOpI)IC I/ICHOJ'II)SyIOT KpI/ITepI/II/I JUIA
Hpe)IU_IGCTByIOHH/IX I/IH(l)apKTOB, JOJIKHBI 6BITI> CO31aHbl U )Z[OCTyl'IHI)I JUJIs1 UCITOJIB30BAHUSA Bpaan l'IpI/I HGO6XOZ[I/IMOCTI/I.



