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B Mpo kuury

EnekTpokapgiorpagia 34aeTbCs CKNagHoO ANs pO3yMiHHSA Ta 3aCBOEHHSA Yyepes
Pi3HOMaHITTA BapiaHTiB HOPMW | BEIUKY KiNbKICTb NOPYLLUEHb CEPLLEBOro pUTMy 1
dYHKLiOHYBaHHSA npoBigHOI cuctemu cepus. Came TOMy LS KHUra CTaHe
He3aMiHHOK ANA TUX, XTO Xo4e onaHyBaTu MeToauky peecTpauy,ii EKI. Y nocibHuKy
BUCBITNEHO OCHOBHI NPUHLMNKU AiarHOCTUKN CEPLLEBO-CYOMHHUX 3aXBOPIOBaHDb i
OeAKUX nosacepL,esmx NaToNOriYHNX cTaHiB. ONMcaHo HaBaXXMBILLi NOPYLUEHHS
cepLeBoro putMy i npoBigHocTi, EKI-naTepHM KOHKPETHMX 3aXBOpHOBaHb cepus i
nopyLleHb BOAHO-eneKTponiTHoro 6anaHcy. NMogaHo 150 npuknagais EKI. do
KOXXHOr0 3 HUX A0AAETbCA CTUCIA iHpOpMaL,ia NPOo nalieHTa, Moro ckapru, paHi
aHaMHe3y i pisukanbHoro obcTexeHHs. NMocibHMK Mae ABi YacTUHKU. YacTuHa 1
«EKT y noBcAkgeHHin npakTuui» Mictutb EKIT, AKi YacTo cnocTepiratoTbeca y
NPaKTUYHIN fianbHOCTI nikapis. Y YacTuHi 2 «CknagHi EKIM» HaBepeHo EKT, ski
NnoTpebyroTb NEBHMX HABUYOK ANA IX po3wndpyBaHHA i pigle TpannaoTbea y
KNiHIYHIN npakTuui. CTpyKTypa KHUrK nonerwye sacBoeHHs metoay EKI: cnouyaTky
NPOMNOHYIOTLCA eNeKTpoKapiorpamu nawieHTa 3 iHpopmaLieto NPo HbOro, YnuTay
MOXX€ YBaXHO IX PO3rnaHyTU, BUSBUTU O3HAKN NATONOril, ChopMytoBaTH
BUCHOBOK i BU3HAUMTU TaKTUKY BEAeHHS MaLieHTa, a Nicna uboro nepesipmuTn cBoOI
MipKyBaHHS, NOPIBHIOOUM iX 3 HaBeJ.eHUMU B NOCIGHUKY. E/0nA CTyAeHTiB,
nikapiB-iHTepHiIB, nikapiB 3arasnbHOI NPaKTUKKN Ta CIMENHOI MeAULLMHKN, TepaneBsTiB.,
nikapiB GyHKLiOHaNbHOI AiarHOCTUKKU, KapAionoris, a TaKoX MeAnYHnx cecTep.
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AK KOpUCTYBaTUCA MOCIOHUKOM

How to use this book

YactunHa 1. EKT y noBcaKkgeHHIn npakTuui

Mictuts 75 npuKkaaais  eaekTpokapaiorpam
(EKT), siki 4acTo TpamasioTbes y KAiHiuHifl npak-
thii. Haseaeno mpukaasm BakauBux narosoriy-
HHX 3MIH, a TAKOMXK PGSD\HHYTU I'IOILIHPEHI BﬂplaHTH
Hopmu. Koxen, xTo onanysaB marepiaa nocibHnka
“Ocnosu EKT”,9-¢ Buaanns (Elsevier, 2019), nosu-
HEH YMiTH NPABUABHO IHTEPIPETYBATH NPEACTABAE-
ui EKT.

Yactuua 2. CknagHi EKI

75 sumaakis EKI, ski mictatbea y apyriit va-
CTHHI, € OIABLI CKAQAHHMHE i CHOCTEPIraOTHCA Pia-
i€, GAHAK KOYKEH, XTO POYMTAB “EKT y npdmmrgi”,
7-e BUAAHHSA (Elscvier, 2019}, MOBUHEH YMITH iHTep-

npetysati 1i EKT.

fopaTtkoBi TNyMayeHHs
-F
e A
ME
I_ll CHMBOAHM MO3HAYAKTH HCPEXPCCHi NMoOCHAAH-
HS Ha BAKAMBY iHpOpMAILilo, 110 MiCTHTHCH B noci6-

nukax “Ocnosu EKT, 9-e Bupanns (Elsevier, 2019)
ta “EKT "y npaxmuyi’, 7-¢ Busanns (Elsevier, 2019).

Part 1 Everyday ECGs

The 75 ECGs in this section are examples of
those commonly seen in clinical practice. There are
several examples of the most important abnormali-
ties, l:ogcther with cxamples of common variations
of normality. Anyone who has read The ECG Made
Easy, 9" edition (Elsevier, 2019) should be able to
interpret these ECGs correctly.

Part 2 More Challenging ECGs

The 75 ECGs in this section are more challeng-
ing and include ECG patterns seen less often, but
anyone who has read The ECG Made Practical, 7"
edition (Elsevier, 2019) should be able to interpret
them.

Further Reading
—\—
e A
ME
.Thfse Sylnbﬂ}s indicﬂtf cmSS"rﬁferCﬂceS o ll.sefl.ll
information in 7he ECG Made Easy, 9* edition (El-

sevier, 2019) and The ECG Made Practical, 7* edi-
tion (Elsevier, 2019).
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Preface

Martepiaa, axuit Mictuthes B nocibuukax “Oc-
wosn EKT" 1a "EKT y npaxmmuyi’, € 6asoBum, oa-
HAK HEAOCTATHIM AAS TIOBHOTO PO3YMiHHA iHTep-
npetauii EKI Sk y raaysi Mmeanuunnm  niaomy aysxe
BAKAMBMM € KAIHIMHHIT AOCBIA, TAK CAMO i AASL OT-
PHUMaHHA ,a,oﬁpﬁx pesyasTartis 3 inTepnpetanii EKT
HesaMiHHHMM € aHaAis sikomora Oiabuol KiabkocTi i
spaskiB. EKI motpibno inTepnperyBatn y KoHTek-
CTi KAIHIYHOT KAPTMHH KOHKPETHOTO MAlliEHTa, B
AKOTo 11 6}5’;0 sanucano. HeobxiaHo BMITH olliHIO-
BATH BapiaHTH HOPMH M [ATEpPHH, NOB 43aHi 3 pis-
HUMH 3aXBOPIOBAHHAMM. [akok caia momipkyBaTH,
axuM unHoM EKT mMoke aonoMorti B AiarHocTuii
Ta AiK}’BaH HI MAIIEHTIB.

“150 sunadxis EKT" - ne mepexaaa 5-1o BHAAH-
st “150 3aedane 3 EKI". Haspy amineno a Metoio
HAroAOCHTH Ha BaxausocTi 38 A3ky EKI si cranom
MAalliEHTA, B 9KOr0 BOHA 6}5\3 sanucana: ui 150 apas-
kxis EKT" oTpumano Bis peaapHnx nanientis i Ha Mmo-
MEHT 3alUCy BOHH 6},’AH BH3HAYAABHHMH AAS Ala-
THOCTHKH # AiKyBanHa. Meta uporo nocibuuka, AK
i momepeAHiX BMAAHBL — Y MOTAHOACHOMY BHMBYEH-
ni EKT masxom nepepipku HaBMHYOK poanisHaBaH-
Hst. AAS 1boro y nocibHuk BMimeHo Habarato Giab-
me npukaaais EKT, ua Biaminy sia “Ocxos EKI " 1a
“EKTy npaxmuni”. Banspxo 10 % npuxaaais EKT'y
HBOMY € HOBHMH MOPIiBHAHO 3 MOMEPEAHIM BHAAH-
HSIM.

KHIKKA CKAJAAETBCA 3 ABOX YACTHH, Y mepuuiii
yactuli noaauo 75 EKI, ski MPEACTABASIIOTh BH-
MAAKH, IO AOCHTH YaCTO TPAMASIOTECA ¥ KAIHIYHIN

: ; - 1 N :'\ﬁ
—i\\I' \_“T VY \

N A [ ‘i' . AN N A f"-.___
A VRV VYVYY VY

Learning about ECG interpretation from
books such as The ECG Made Easy or The ECG
Made Practical (the previous editions of which
were called The ECG in Practice) is fine so far as it
goes, burt it never goes far El’!.Ol]gl‘l. As with most of
medicine there is no substitute for cxpcricncc, and
to make the best use of the ECG there is no sub-
stitute for reviewing large numbers of them. ECGs
need to be interpreted in the context of the patient
t‘fcl]'l'l \Vho m thﬂ}' were I'ﬁl:ﬂl'd Cd. YUU I'IEECI o lﬂ':lfﬂ
to appreciate the variations of norm ality and of the
patterns associated with different diseases, and ro
think about how the ECG can help patient man-
agemf:]lt.

150 ECG Cases is the fifth edition of 150 ECG
Problems. We have changed the title to emphasize
the importance of relating an ECG to the parient
from whom it was recorded: these 150 records came
from real patients, and at the time of rccording were
essential for the diagnosis and management of real
patients. The aim of the book is the same as in the
previous editions: it allows the inclusion of a lot
more ECGs than is possibl—:: in The ECG ﬁ’faszEm_}l
and The ECG Made Practical, and it is designed for
the reader ro improve his or her understanding of
ECGs by testing recognition skills. Some 10% of
the ECGs are new comparcd with the previous edi-
tion.

We have divided the book into two parts. The
first part includes 75 ECGs that are common-
]y seen, and we have called chis section ‘Ever)rday
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Preface

npaktuii. g vacruna mae nassy “EKI y nosesx-
AEHHIH npaKTHui”. ockiapkn Mictuts EKI-marep-
HH, AKi 9aCTO CNOCTepiraloTh Y MALLEHTIB Bipai-
AEHHS HEBIAKAAAHOT aAomomoru abo Y XBOPHX, 110
UCPCG)’EE{OTT} Ha :'IMGYJ'LHTOPHOMY J\iK)"EHHHi. THKO)](
BKAIOYEeHO Kiabka 3amucip EKI nauientis is Takum
NOWHPEHHM 3aXBOPIOBAHHAM, AK iHPAPKT MioKap-
Aa. Yei, xTo osHaftoMuaucs 3 mocibuuxom ‘Ocwo-
i EKT”, nosunni BMiTH posnisHaBaTH BiABIICTE
EKT, npeacTaBaeHHX y ILOMY PO3AiAi.

Apyra uwactuna mip maspow “Cxaaami EKI”
sratouae sarmcu EKT, axi tpanasiorses piako. Ae-
AK1 3 HHX OXHPHKTCPHSDBHHG AK TAMEL 1| HHTAY HE
3aBKAM MOXe TOTOAHTHChH i3 3aTPONOHOBAHOIO iH-
TepnpeTanieio. OpHak KosxkeH, xTo onpaiyosas “EKI
y npakmuyi’, TOBUHEH NPABHALHO IHTEPIIPETYBATH
Giapmicts EKT, axi onpcani B uifi yacTHHI.

A X, AE, Ax.X.

YKPATHChKA ENGLISH

ECGs' because these are the ECG patterns that
crop up frequently in the Accident & Emergency
department or the outpatient clinic. We have in-
cluded several ex:a.mpics of ECGs from patients
with common problems, such as myocardial in-
farction. Those who have read The ECG Made Easy
should be able to recognize most of these ECGs.
Thc SCCOﬂd Part 0{ I:]'lE book, Which we l'laVE Cﬂllﬂd
‘More challenging ECGs’ includes records seen
less often, some of which could be described as ‘dif-
ficult’ - and in some the reader may disagree with
our interpretation. But on the whole, anyone who
has read The ECG Made Practical should ger most
of the ECGs in Part 2 right.

JH, DA, JH
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BcTyn. AK oTprMaT MakcMManbHy KinbKiCTb

iIHpopMauil Big EKI?

Introduction: making the most of the ECG

3anuc EKT i BuCHOBKH 1I0AO OACPKAHHX AAHHX
HE CAIA YBOKATH €AMHHMM KPHTCPIEM BCTAHOBACH-
Hsi Alarnoay. Leit MeToa € 6azoBHuM AAst AocAiaKeH-
HA XBOPOﬁ CEPL[.H, 4 TAKOMXK BUKAHBHM Y Aiﬂ.l'HOCTHI.Ii
IHIIHMX 3AXBOPIOBAHb. Oanak EKT 3apxam caia orti-
HIOBATH B KOHTEKCTI CTAHY KOHKPETHOIO Malli€HTa.
EKTI-aocaisskeHHA He Moxke Gyru AABTEPHATHBOIO
HAACHKHOTO 35HP;IHH$I aHaMHesy il peTeabHOTO (i-
3HKAABHOTO OO CTEXKEHH,

Ockiabku EKT - npocTHii, GesneaHM I I HU3BKO-
BAPTICHHMH METOA AOCALAKEHHSA, HOTO 3a3BHYaH BH-
KOPHCTOBYIOTh MePIIOYEProBo Y MAIlIEHTIB i3 MOXK-
AMBHM SRXBOPIGBQHHSIM L'Ep].l,ﬂ. Tlicas LHBOI'O MOMKHA
NpOBECTH PCHTFEHGFPa(i)f}D orpaHiB rpyAHo':[ KAIT-
KM, exoKapaiorpadiio, pasioHYKAIAHI AOCAIAXKEH-
HA, K{}MH?K}ITEPH}’ i MaFHiTHO-P{?SOHaHCH‘Y TGMO[‘P&-
diro, a TaKoXK KaTeTepH3allilo Ceplist it aHriorpagiio.
OAHAK KOAEH 13 LLHX METOALB AOCAIAKEHHS HE MOKE
saminnti EKI. EKI - sanuc eaexrpuunoil akrus-
HOCTI ceplis, 1o Hapa€ iHPopMaLIilo, AKY HEMOXKAH-
BO OTPHMZITH LHIILHM CHOCOGOL‘L CAiA 3&}’BQ}KHTH‘
mwo EKI He € ctoBiacoTKOBUM AOCTOBIPHHM METO-
AOM AlaTHOCTHKH.

EKT sanucyioTh y pisHHX Malli€HTiB, HaMaraio-
YHCh OTPHMH.TH BAKAWBI Ai‘.l-li AAM BCTAHOBACHHA
HaﬁpiSHomaHiTHimux iMGBipHux AlaTHO3I1B. Bap‘ro 3
oﬁepe‘,}m ictio peectpypatn EKT mip yac Tak spano-
ro CKpUHIHTY SAOPOB’H. 30KpEMa He CAiA posrasaa-
TH 11€ AOCAIAXKEHHS K 3aMiHY KOHCYABTALLL AIKaps.
BunukamoTte Takox TP}"AHD[I.{i OAO iHTepnpemuil'
EKI, ockiabkn Bigomo Giablne aecsaTka BapiaHTin

Recording and reporting an ECG should nev-
er be an end in itself. The ECG is a basic and
valuable tool in the investigation of cardiac prob-
lems, and it can be helpful in the case of non-car-
diac problems, too, but it must always be viewed
mn thf: context O{:the Patlf.'nt !.'-I'UI'.I] “-thTl thc re-
Cclfd. cdame. TIIE ECG must never bﬂ a SUbStltu[C
for taking a proper medical history and carry-
ing out a careful physical examination. Because
it is simplc, harmless and ::hf:ap. the ECG is usu-
ally the first investigation in a patient with pos-
sible cardiac disease, and it may be followed by
the plain chest X-ray, the echocardiogram, radio-
nuclide studies, compmcd tomography (CT),
magnetic resonance imaging (MRI), and cardi-
ac catheterization and angiography — bur none
of these are substitutes. The ECG, a recording of
the electrical activity of the hearr, givcs informa-
tion that can be obrained in no other way. How-
ever, even though it is irreplaceable, it is not in-
fallible.

ECGs are recorded from a wide variety ofpa—
tients, in an attempt to help with a wide varicty
of possible diagnoses. An ECG is frequently re-
corded in the course of ‘health screening, but
here it must be 1'cgarded with considerable cau-
tion. It cannot be assumed thar individuals who
present themselves for screening are asymprom-
atic — the process may be being used as a substi-
tute for a consultation with a doctor. The ECG
itself may cause difficulties of interpretation, for

xi
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Introduction: making the most of the ECG

HOPMH. Hesnauni Bigxmaenns, 30KpemMa Hecrel-
$iuni sminm cermenta ST abo 3ybus T, MaioTh Aia-
THOCTHYHE i MPOTHOCTHYHE 3HAYEHHS, AKUIO Y Ma-
INIEHTA € CHUMIITOMH CEPL[EEDFD NOXOAMEHHA, OAHAK
Il 3MIHH HE MAKThE KOAHOI'O KAIHIMHOTO 3HAYEHHA
B abcoatoTHO 3p0posux ocif. Ha EKI abcoatotho
3AOPOBOI AIOAHHH PIAKO BHSIBASIOTH 3HAYHI Mopy-
IHIEHHA, OAHAK TPEH)U'IET]:CH, o y CHGPTCMCHIB PE—
ECTPYIOTh 3MIHH, AK]I CBIAYATH npo HasBHicTh bea-
CHMATOMHOI rinepTpodiyHoi KapaioMiomarii.

Y nauienTis 3i ckapramu Ha OiAb y rpyasix sanuc
EKT € paxkauBuM, OAHAK IHOAI HE 30BCIM AOCTO-
BIDHUM AOCAIAMKECHHSAM. Caia mam'sratn, mo EKT
MOXKe 3aAHIIATHCA B HOPMI NMPOTATOM KiABKOX ro-
AMH TiCASl BHHMKHEHHS IHPApKTY MiOKapaa. Bisomi
BHIAAKH, KOAM TAITIEHTIB BiAAIACHHS HEBiAKAQAHOI
AOTIOMOTH BiATIPaBASAIOTE AOAOMY, ocKiabKH Ha EKT
He 3aiKCOBAHO KOAHOTO MOPYIIEHHS, MOMPH Te 1110
MALIEHT AOCHTh MEPEKOHAMBO OTTHCYE Biab y rpyAsx
imeMiuHoro noxoaxennd. 3a Takux oberapuu EKT
CAlp, MOBTOPHTH KiABKA pasis, mob 3‘5-:)1331‘1{, yH
3 ABASIIOTLCA 3MiHHM. [AKTHKA BEACHHA MAIIEHTA Ma€E
3AA€KATH Bip PIBHA TPOMOHIHY B [1AA3Mi KPOBi, a He
Bia aanux EKI. Boanouac et MeToA AOCAIAKEH-
HA € BAXKAHBHM AAS BHPiL[I{’.HHE MNHTAHHA HIOAQ Al-
KYBRHHA TIAlli€HTa 3 6OAEM Y TPYASX, OCKIABKH Tak-
THKA BEACHHS XBOPOTO 3 iH(ApKTOM MiOKapaa 3
eaeBalliero cersenta ST CYTTEBO BIAPI3HAETHCS BiA,
TAKTHKH BeaeHHA nanienTa, Ha EKD axoro suseae-
HO iHpapKT MioKapaa Ges eaesaii cermenta ST.

VY nauientis i3 MEPIOAUYHHM AHIIHO3HUM 6o-
AEM Y TPYAHIH KAITIi 4acTo CHOCTEpiranTs ab-
coatotHo HopmaabHi EKI' y crami cnokoio - y
TAKHX BHIAAKAX BAPTO MPOBECTH Mpoby 3 A030-
BAHHM (I3HYHHM HABAHTAXKeHHAM. Aasd AlarHoc-
THKH il MIMHOT xaopoﬁn cepls 1eH MeTOA Hepia-
KO 3aMIHIOIOThH Ha cunmurpaq:lilo Minmp,u,a 3 TAKHX
MIpPKYBaHb: O-1epuie, 1 TOYHICTh NPOrHO3YBAHHS
3AACKHTD BiA IMOBIPHOCTI TOTO, YH Gyg.e BHABACHO
CTEHOKAPAII; Mo-Apyre, MOXKYTh Oy xubHonera-
THBHI abo xubHOMO3UTHEHI PEe3yABTaTH; TO-TPETE,
AaHi TPoOH 3 A030BAHHM (i3HYHUM HABAHTAXKEH-
HAM Y KiHOK MOXKYTb OyTH MEHII AOCTOBIPHHMH.
Caia nam'srary, wo npoba 3 pozosanum ¢isny-
HHM HABAHTAXEHHAM HC 34dBXKAH € ﬁﬁSl’IC‘iHOI’D =
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tl'lefﬂ are a di}zﬂll or more I‘horl‘na] variants. Ml"
nor abnormalities, such as non-specific ST seg-
ment or T wave changes, will have diagnos-
tic and prognostic significance if the individual
has symptoms that may be cardiac in origin, but
these changes can be of no importance in torally
healthy people. It is rare for an ECG to demon-
scrate anything ofimportance ina totally healthy
individual, although in athletes the detecrion of
abnormalities suggesting asympromatic hyper-
trophic cardiomyopathy is important.

In patients with chest pain, the ECG is im-
portant but sometimes mislea&ing. It is essential
to remember thar the ECG can remain normal
for some hours after the onset of a myocardi-
al infarction. Too often patients are sent home
from an A&E departmcnt because their ECG is
normal, despite a reasonably convincing story of
ischaemic chest pain. Under such circumstanc-
es the ECG should be repeated several times to
see if changcs are appcaring, and paticnt man-
agement should depend on the plasma troponin
level rather than on the ECG. Nevertheless, the
ECG is important for deciding treatment in a
Pﬁtiﬁnt \Vi.[h l:]'ll:St Pain, FDI [hC J‘nanagtment Gf-a
patient with myocardial infarction with ST seg-
ment elevation is quite different from that of a
patient whose ECG shows a non-ST segment el-
evation infarction.

Patients with intermittent chest pain thart
could be angina frequently have completely nor-
mal ECGs at rest — and then the exercise test can
bf.' Va]uahlc. Thﬁ exercise test is to some extent
being replaced by myocardial perfusion scanning
for the diagnosis of coronary disease because its
predicrive accuracy depcnds on the likelihood
of the patient having angina, because there can
be false negative or false positive results, and be-
cause exercise tests are sometimes unreliable in
women. Remember that an exercise test is safe,
bur not totaIly safe, because arrhyt]lmias (in—
cluding ventricular fibrillation) may be induced.
Nevertheless, the exercise test has the grear ad-
vantage of showing a patient’s exercise tolerance,
and also s]mwing what limirs his capability.
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IHOAI MOME BHHMKATH aplrrmiﬂ (Bthumoqu :i:iﬁ—
puasiiio wayHoukis). Boanouac weit meros aae
3MOTY BU3HAYUTH TOAEPAHTHICTh A0 $i3HYHOTO Ha-
BAHTAMEHHA MMALIIEHTA, 4 TAKOWK 3 ECYBATI'{, o camMe
oﬁme)r:}re Horo tl)yHKuiOHaAhHi MOMKAHBOCTI.

Kpim toro, nposeaenna EKI' mae Beanke sna-
YeHHS B AOCAIAXKEHHI Malli€HTIB i3 3aAMIIKOIO,
OCKIABKHM 3aBASKH HOMY MOXKHA BUSBHTH 3Mi-
HHU, TIOB A3aHi i3 xaopoGaMH cepus l:Ha_anK.xa,a,
i3 nmepeHecennM iHpapkToM Miokapaa) abo xpo-
HIMHHUMM 3aXBOPIOBAHHAMH OPTAHIB IPYAHOT KAIT-
k. O3HaKH rinepTpodil AIBOTO UIAYHOUKA MOXKYTh
CBIAMHTH I'IPO HAABHICTH ﬂPTCPlahbHGl ['l]'IEPTEH—
3il, MiTPaABHOI perypriTaiii, a0pTaAbHOIO CTEHO3Y
abo A0PTAABHOL perypritaii, a rineprpodis npa-
BOTO IIAYHOUKA MOXKe byTH cipuunneHa emOoai€to
A€TEHEeBOI apTepil YH MITPAABHHUM CTEHO30M. l_Ipo—
Te 1i MOPYUIEHHS MaloTh OYTH BMABACHI MiA vac
obcrexenns nauienta. EKT He € Haaifinum meto-
ADM AASl OLLIHKOBAHHS 1'inep1'po¢i'1' pisHHX Kamep
cepi. Baxanpo mam 4TaTH, IO 3a AOMOMOTOI0
EKT HeMoxAMBO BUSHAYMTH, YH € Y NAlli€HTA cep-
LeBa HEAOCTATHICTh, UM HEMA€E; MOXKHA BU3HAYHTH
AHILIE CTaH, SKHH 3YMOBHB CEPLEBY HEAOCTATHICTD.
OaHak 3a HAgBHOCTI a6coAIOTHO HOPMaAbHOL EKTI
CepleBa HEAOCTATHICTH, GeayMOBHO, € MaAOiHMO-
BIPHOI0.

Ienyiors EKI-narepun, xapaktepui aas Aesknx
CTAHIB, SKI 6E3HDCEPEAHBO He TIOB g3aHi i3 cep-
€M, HalpPHKAAA, Y Pasi 3HAYHHX MOPYUIEHb BOA-
HO-eAeKTpoAiTHOTO 6anancy. Monitopunr EKT ne
€ NPUIHATHUM CNOcOOOM AAS BHABACHHS MOPY-
ILIEeHb PiBHH {:AtﬁTponiTiB Y XBOpHUX i3 alabeTHaHIM
KETOALHAO30M, aAe MPHHAHMHI X04a 6 sKkich 3Mi-
HH MOXKYTb CMOHYKATH AO MPOBEACHHS BIAMOBiA-
uux Oioximiunux anaaisis. EKI e pakausoio npu
poapoﬁncnﬂi HOBHX Aixapcmcux 3acobiB, OCKIABKH
GyAB-AKHIT TPEnaparT, AKKIT IPU3BOAMTH AO ITOAOB-
HKeHHs inTepany O-T (mo He € piakictio), Moske
CHPHYHHHTH PANTOBY CMEPTh YHACAIAOK HMIAYHOY-
KOBO1 TﬂIlKaPAll.

EKT mae nepmoueprose sHaueHHS Aasi obcre-
JKEHHs Ta BEACHHS MMALIIEHTIB 3 IMOBIPHICTIO BHHHK-
HEHHs apHTMil, Lleit MeToa € HAAIIIHUM LIOAO pos-
II3HaBAHHA EPHTMIH }' MALIEHTIB 13 HP]!CKOPCHP!M

Introduction: making the most of the ECG

The ECG also has a role in the investigation
of patients with breathlessness, for it can show
changes associared with heart disease (e.g. an old
myocardial infarction) or with chronic chesrt dis-
ease. Evidence of left ventricular hypertrophy
may point to hypertension, mitral regurgiration
O A0TTiC STENOosis or regurgitation, and righl: ven-
tl'il:l.llﬂ.[' hypcrl:rophy mﬂ.Y bc T.he result DEPUI]T}O—
nary emboli or micral stenosis — however, all of
these should have been derecred during the ex-
amination of the patient. The ECG is not a good
tool for grading the hypertrophy of the differ-
ent heart chambers. It is particularl}' important
to remember that the ECG cannot demonstrare
hearr failure: it may suggest a condition thar may
cause hearr failure, but it is impossible to deter-
mine from an ECG whether or nor a patient is
in hearrt failure. However, in the presence of a
completely normal ECG, hearr failure is certain-
ly unlikely.

There are characteristic ECG appearances in
several conditions that are not primarily cardi-
ac - for example with severe electrolyte derange-
ment. ECG monitoring is not an acceptable way
of fo]]owing clectrolytc changcs in conditions
such as diabetic keroacidosis, but at least any ab-
normalities may prompt the appropriate bio-
chemical rests. The ECG has, however, become
important in t]lﬁ dCVClDPll]EI'It D{: new drugs, fDr
any drug that causes QT prolongation - and this
is by no means uncommon - may cause sudden
death due to ventricular tachycardia.

It is in the investigation and management of
patients with possible arrhythmias that the ECG
is of paramount importance. Patients may com-
plain of palpitations or dizziness and syncope
as a result of rhythm disturbances, and chere is
no way of identifying these with cerrainty oth-
er than with an ECG. Dizziness and syncope can
be the result of rhythms thart are either too fast
or too 5}0“’ fDl' an Cffﬁct]‘.\’ﬁ Cardiac Olltplll', or 'DF
slow rhythms associated with disorders of con-
duction. There may be lictle in the patient’s his-
tory to point specifically to a cardiac problem
when dizziness or collapse is the main symptom,

Xiii
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CCPL[EEHTTS[M, SEmMOPO‘IEHHHM, 4 TaAaKOX CHHKO-
e BHACAIAOK MOPYIIEHh PHTMY. 3anmaMopoueHHs
Ta CHHKOIE iHOAI ﬁyaamn CIIPHYHMHEHI PHTMaMH,
IO € 3aHAATO WIBHMAKMMM a00 3aHAATO MOBIABHM-
MH AAHA C(PCKTHBHDFG CEPL[EBDI"CI BHKHAY 350 SFMOB*—
: : :
ACHi MOBIABHUMH PHTMaMH, NOBA3AHHUMH 3 NOpY-
ImeHHAM npoBiaHocTi. Moke GyTn nebarato AaHuX
aHaMHE3Y, 110 CBiAYMAHK O npo HasgBHICTh 3aXBOPIO-
BAHb CCPL{H, OCHOBHHM CHMIOTOMOM AKHX € 3allaMO-
pouenHs ab0 KOAAIC, OAHAK BapTO 3BEpPHYTH YBary
Ha BiAMOBIAHI maTosoriydi aminu Ha EKT, gxi aono-
MOJKYTh YCTAHOBHTH IIPABHAbHHIT AlarHos (3a pomnio-
MOTOI OO0 AlATHO3 HE BCTAHOBAKKOTE, II€ — AHIIC
miakaska). Koan marjeHt ckapxurtbes Ha BiagyTTs
NPHCKOPEHOTO CepLIeONTTS, OUEBHAHO, € MEBHI MO-
pymesHs 3 60Ky cepiis. 3asBHyail NPABUABHMI Ala-
THO3 MOXKHA BCTAHOBHTH, AMIIE PCTC:‘\.EHO 316?331“!-{
aHaMHe3 (XBOPHMil 3 eKCTPACHCTOAAMH MOXe OIH-
cat, o ceplie “BUCKaKye 3 rpyaeil’, abo Haaparh
TaKi 3 MAAOHMOBIPHI O3HAKH, @ TAKOX 3a3HAYUTH,
o CTAH HOT[PU.I)’ETBCH }" MOACKEHHL ACKAYH BHOML,
MmicAst KypiHHS YK BKUBaHHSA askoroao). IMamienr,
AKMH MA€E CTIPABKHIO MAPOKCH3MAABHY TaxiKapaiio,
BIASHAYHTD PANTOBHIT MOYaTOK (a iHOAI i panToBe
NPHITHHE Hrm) NPHCKOPEHOTO ccpueﬁnnﬂ. A skmo
Hama 6ye now’saanmii i3 GoaeM y rpyasix, samamo-
pouenHsm a60 3aAHIIKOIO, TO HASBHICTh MAPOKCH3-
MaAbHOI TaxXikapaii cTae ayske HMOBIpHOIO.
I_IGP}VLII{:HHE PHTMY CCPL[H HiA qac OGCTCH(.CHHH
CMIOCTEPIraEThcA AHIIE B ACAKHX MALIEHTIB, OAHAK
sa ponomororo EKT moxna orpumaty wiksi miskas-
KM AASL BU3HAYEHHS XapakTepy apurmii. ¥ xsoporo,
B skoro Ha EKT PeECTpYEThCA ABONYYKOBA GaoKa-
Aa abo arpioenTpukyaspHa (AB) Gaokaaa I cryne-
Hf, TOEAHAHA 13 OAOKAAOI0 AIBOT HiXKKH My4Ka Tica,
NMePIOAMYHO MOKYTh BUHHKATH noHa AB-6aokasa
Ta HaANaAH MGPTH.H]:I—AAHMCEI—CTGKC&. TTauienT,
B sikoro Ha EKT BusBaeno mepesvache 36yaxen-
HA mayHouki (cuHapom Boabpa-ITapkincona—
Bajita), Mae pH3aHK PO3BHTKY IIAPOKCH3MAABHHX
apuTMiii, X04a y Gararsox ocib iz takumu EKI-nma-
TepHAMH He BUHHKa€ skopHoro Hamaay. [lanient is
CHHAPOMOM ToAOBKeHoro inTepBasy Q-1 (ypo-
AKEHHMM 200 TAKHM, 1110 PO3BUHYBCS BHACAIAOK Me-
AHKAMECHTO3HOI'O .h.iKYBRHH.H) Mag pHSHK BHHHKHCH-
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bur an appropriatc]y abnormal ECG may imme-
diately point to the right diagnosis. When a pa-
tient complains of palpitations there is a clear-
IY a ]leart Pl'DblC]'n DF SOme sorec, ﬂnd It is llsual]':f

ossible to come close to a diagnosis by raking
a careful history - the patient with extrasystoles
will describe the heart jumping our of the chest’
or Soﬂ'lethillg qulﬂ.“y l'lﬂ]ikﬂ]}f, aﬂd t]'lﬂ Problﬂl'ﬂ
will be worse when Iying down at night, and af-
ter smoking and alcohol. The patient with a true
paroxysmal tachycardia will describe the sudden
onset (and sometimes the sudden cessation) of
the rapid heartbear, and if the arrack is associ-
ated with chest pain, dizziness or breathlessness
then the presence of a paroxysmal tachycardia
becomes hfghly likciy.

Few patients will have their :;.rrhythmia at
the time they are seen, but the ECG can still
give valuable clues to its nature. A patient whose
ECG shows bifascicular block, or first degree
atrioventricular block togcthcr with left bun-
dle branch block, may have intermittent com-
plete block and Stokes—Adams attacks. A patient
whose ECG shows pre-excitation (the Wolff-
Parkinson-White syndrome) is at risk of parox-
ysmal arrhythmias — though many people with
these ECG patterns never have any problems ar
all. A patient with a prolonged QT syndrome,
45 a rCSlllt DE Cithfr 4 Cﬂl'lgﬁnital df.[:lzct or drllg
treatment, is at risk of torsade de pointes ventric-
ular rachycardia. Under all these circumstanc-
es, ambulatory ECG recording, by one of a va-
riety of tcchniqucs, may demonstrate the true
nature of the arrhythmia that causes the symp-
toms — but it must be remembered that many, if
not most, arrh}rthmi:ts will be seen transicutly in
complctcly healthy pcople and only when an ab-
normal ECG corresponds to symptoms can one
be certain that the two are related.

So the way to approach the ECG, and this
book - and indeed any medical situation — is to
start with the patient. If you cannot make a rea-
sonable diagnosis from the history, and to a less-
er extent the examination, the chances of doing
50 4as a I'CSU.I.t Df i.l]VfStigatiOnS are not gfﬁat. T]'I.C
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HS UIAYHOYKOBOI Taxikapaii torsade de pointes. 3a
Takux ofcTaBHH came 3a Aomomoroio ambyaarop-
Horo monitopunry EKI' (oaHiei is Gararsox meto-
,a,m-::l MOKHA BHIHAYHTH MOXOAKEHHS :'IPHTMH, 1o
CYI’[PCIBG,-&)K‘YETBCS[ NEBHMMH CHMIITOMAMH. OAHHK
BapTO naM aTaTH, U OiAblmicTh APHTMIH MOXKHA
NMePIOAMYHO CHIOCTepiraTH B a6COAIOTHO 3A0POBHX
ocib. Tomy GyTu neBHMM, 1[0 MK HHMH € 3B930K,
MOMKHA AHIE Y THX BHMaAKax, Koa aminn na EKT
BiATIOBIAAIOTH CHMITTOMAM.

Came Tomy cuctemunit anaais EKT y usomy no-
cibHMKY, 1 B3araai 3a OYAb-KOI MeAMHHOL CHTYyaLLl,
CAIA PO3MOYHHATH 3 MALIEHTA, B AKOTO BOHA 6:,51:1 3a-
nucaHa. SIKIo HeMOXKAMBO BCTAHOBHTH oOIpyHTO-
BAHMIT AlarHO3 32 AHAMHE3OM i 33 AQHHMH OTASIAY,
TO BipOTiAHICTh 3p06um 1Ie 33 AOMOMOIOH AOCAI-
AxkeHb € HepeanKolo. Poas EKT 1a Giabm ckaasHHx
AOCALAKEHB TOAATAE B TOMY, 100 AOMOMOITH AM-
$epenttitoBaTH pisHi IMOBIPHI AlarHO3M, AKi AlKap
MOJKe 3aIiAO3PUTH MiA Yac CMiAKYBAHHS 3 Malie-
ToM 1 B X0al obcTexxenns. Kainiuni Bunaaxu mos s-
sai 3 koskrowo EKI is HaBeaenux y upomy noci6-
HHKY, MPEACTABACHI AyKe KOPOTKO, DAHAK iX CAip
Aobpe obmipkysaru, 3'scyBati, SkumM Moxe OyTu
AlArHO3, A MOTIM cq}upmyMOBaTu OITHC | BUCHOBOK
moao konkpetroi EKI. Lle e ontumaabauii cioci6
MaKCHMAABHO MIABHUIMTH PE3YABTATHBHICTh LIbOTO
METOAY AOCAIAKEHHSL.

Introduction: making the most of the ECG

role of the ECG and of more complex investi-
gations is to help differentiate between the var-
ious possible diagnoses suggested by ralking ro,
and cxamining, the patient. The clinical scenar-
ios given with each ECG in this book are of ne-
cessity brief, but think about them, ask yourself
what the diagnosis might be, and then describe
and report on the ECG. Thar is the way to make
the most of the ECG.
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EKI /1 ECG 76

Yonosika eikom 80pokie rocnitanizoBaHo y
3B'A3KY 3 panToBMM HamnagoMm MNPHUCKOPEHoro
cepuebuTTs, noegHaHoro i3 3aguwkoto. Y nadi-
€HTa BUAB/EHO 3acTiMHY cepLeBy HeJoCTaTHICTb
Ta WYM Npu ayckynsTauil cepus, Wo CBigYUTL Npo
HaABHICTbL aopTansHoi perypritauil. Lo noka-
3aHo Ha EK[ Ta peHTreHorpami opraHie rpyaHoi
KniTkn? AKe nikyBaHHA Cnif npuU3HavnTiA?

BIAMOBIAb 76

Ha EKT noxkasano:
o Taxixapais ia mupoximu komnaekcamu QRS
» Heperyaspuuit purym, YCC - 130-2003a 1 x8

An 80-year-old man was admitted to hospi-
tal because of a sudden onset of palpitations
associated with breathlessness. He had con-
gestive cardiac failure and a heart murmur
suggestive of aortic regurgitation. What do
this ECG and the chest X-ray show, and how
would you treat him?

ANSWER 76

The ECG shows:
» Broad complex tachycardia
o lrregular rhythm, rate 130-200 bpm

159
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o Hemae uitkux 3ybuis P, oAHak HasiBHa HepiBHa

I30AiHiA, AKY HAJIKpalle BUAHO Y BiaBeaeHHi aVL
o Tpusanaicts kommaekcy ORS - 160 mc 3

“M"-nareprom y BisBeaenni Vi, 10 CBiAYHTSE

npo G6aokaay AiBoi Hixku myuka lica.

Ha pentrenorpami oprais rpysHoi KAiTkn BH-
SABACHO 30iABIICHHA AIBOTO LIAYHOUKA i3 PO3LIHpPEH-
HSM BHCXIAHOL A0PTH. V cTini aoptu [:noa}laqcm)
crpiakoio) HasBHa Kasbuugikauis. Le piaxicuuit
BHIAAOK, TAKi 3MiHH AQIOTb 3MOTY IPHITYCTHUTH A0p-
TAAbHY PErypritaiiio, (o BHHHUKAQ BHACAIAOK Mepe-
HeCceHOTo CHPIAITHYHOTO A0PTHTY.

KniniyHa iHTepnpeTtadin

Bﬂp;mena HEPETYAAPHICTh PUTMY TOEAHAHA 3 He-
p'uaﬂom 130AIHIEIO, IO mocrepirae‘rm:n NpH OAHOMY
KOMITIAEKCL QRS y BiaBeaeHH aVL, ciaanTh npo lIl)i'ﬁPH-—
ASILLIIO TIePeAcepAb i3 6A0KaA0I0 AiBoI HiKKH myuka [ica.

LLlo noTpi6Ho pobuTi?

3axBOpIOBAHHS A0OPTAABHOTO KAAIAHA 3a3BHYall
acolireTbes 3 baokasomo alsoi Hikkm myuxa [ica,
OCKIABKH AOPTAABHHH KAAMAH aHATOMIYHO OAHM3BKO
postamosanuit Ao AB-sysaa. IlpoBesenns exokap-
AlOTpagiuHOrO AOCAIAKEHHS HeoOXiaHe Aas Toro,
o6 MepeKoHATHCA Y BIACYTHOCTI BHPAKEHOTO aop-
TAABHOTO CTEHO3Y, OCKIABKH 3a HOTO HASBHOCTI CY-
AMHOPO3IIMPIOBAABHI 3acobu (BKAloaoun iHribi-
TOPH AHTIOTEHIHHIEPETBO PIOBAABHOTO @;epmeﬂ'ry)
notpibHo sacTocoByBatu 3 obepexHicTio. Alypern-
KH BUKOPHCTOBYIOTb y MAIIIEHTIB i3 CEPLIEBOI0 HEAO-
crathicTio. Takox 3 obepexuicTio npusHavaoTh Ge-
Ta=aApeH06A0[c.1r0pu 3 METOI0 KOHTPOAID HACTOTH
ckopodens wayHoukis. [Ticas crabiaisaiii sarans-
HOT'O l:'T&I‘l':}'r MNALIEHTA CALA BP;’[IDB}"BE{TI-‘I PHEHK Ta
KOPHCTb OMeEPaTHBHOT KOPeKIlil BaAH KaamaHa abo
TPAHCKATETEPHOI IMITAAHTALLIT A0PTAABHOIO KAATAHA.

BUCHOBOK

Dibpunalia nepeacepab i3 Gnokanoko NiBoi Hix-
KK nyuka lca, aoptanbHa perypritalia BHacni-
AOK CUDINITUYHOTO a0PTUTY.

YRPATHCBKA ENGLISH

» No clear P waves but irregular baseline, best seen

in lead VL
« QRS complex duration 160 ms, with ‘M’ pat-

tern in lead Vg indicaring left bundle branch

block (LBBB).

The chest X-ray shows left ventricular enlarge-
ment with dilatation of the ascending aorta. There is
calcification in the aortic wall (arrowed). In this rare
case, these changes suggest aortic regurgitation due
to old syphilitic aortitis.

Clinical interpretation

The marked irregularity of rhythm, coupled with
the irregular baseline glimpsed in one beat in lead
VL, shows thar this is acrial fibrillation with LBBB.

What to do

Aortic valve disease is commonly associated with
LBBB as the aortic valve is anatomicaﬂy close to the
AV node. An echocardiogram is needed, to ensure
that there is no significant aortic stenosis — in which
case vasodilators (including ACE inhibirors) must
be used with caution. The heart failure can be treat-
ed with diurerics. Cautious betablockade will con-
trol the ventricular rate. Once stabilized, consid-
eration should be given to the risk-benefit of valve
surgery or intervention.

SUMMARY

Atrial fibrillation with LBBB; aortic regurgitation
due to syphilitic aortitis.

LS
Dwe. “EKy npakmuyi”, 7-e BWAaHHA, po3fin 4. ﬂ See ECG Made Practical, 7" edition, Chapter 4
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