Vice nez 100 let pouzivame EKG, je mozné
jeste najit nejaké mezery?

Jan Simek
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Willem Einthoven
(1860-1927)
Nobelova cena 1924

PuorocrarH oF A COMPLETE ELECTROCARDIOGRAPH, SHOWING THE MANNER IN WHICH THE ELECTRODES ARE
AtracHED TO THE PATIENT, IN Tius Case e Haxos axp Oxe Feor BEING IMMEESED IN JARS oF
SaLr SoLuTioN

Einthoven, W. Un nouveau galvanometre Arch. Nederl.
des Science Exact Nat., serie 2, 6:625-633, 1901
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14. kvétna 2019

EKG je dnes rutinni metodou.
Vlastni vysetreni zpravidla provadi sestry.

Jsou zde nejaké moznosti ke zlepseni?

Lze vyuzit nejakych ,,novych® technologii?
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AHA/ACCFE/HRS Scientific Statement

American Heart Association/American College of Cardiology
Foundation/Heart Rhythm Society Scientific Statement on
Noninvasive Risk Stratification Techniques for Identifying

Patients at Risk for Sudden Cardiac Death

(1) slowed conduction
signal-averaged electrocardiogram

(2) heterogeneities in ventricular repolarization
QT dispersion, T-wave alternans

(3) Imbalance in autonomic tone
heart rate variability, heart rate turbulence,

baroreflex sensitivity

&y Circulation. 2008:118:1497-1518.
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2015 ESC Guidelines for the management
of patients with ventricular arrhythmias
and the prevention of sudden cardiac death

Vice nez dve dekady vedci studovali markery zvyseneho
rizika nahlé srde€ni smrti u nemocnych s ICHS. Navrhli a
testovali fadu markeru, napf:

pozdni potencialy, variabilitu srdecCni frekvence, baroreflexni
sensitivitu, dispersi QT intervalu, alternans T viny a turbulenci
srdecni frekvence.

Nicméné, navzdory slibnym pozorovanim v pocatecnich
studiich, ZADNY Z TECHTO PREDIKTORU NEOVLIVNIL
KLINICKOU PRAXI.

Jediné indikatory, které se osvedcily, jsou EF levé komory a
trida...

" @'CV‘E%;R&’U@ARN. »a)  Priori SG et al. Europace (2015) 17, 1601-1687
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Turbulence
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2015 ESC Guidelines for the management

of patients with ventricular arrhythmias
and the prevention of sudden cardiac death

Diagnostic approach for family members of sudden unexplained
death syndrome or sudden arrhythmic death syndrome victims

Approach

Action?

History taking and physical examination

* Personal clinical history
* Family history focused on cardiac diseases or sudden deaths

ECG

* Baseline 12-lead ECG with standard and high precordial leads
¢ 24- hour ambulatory ECG
. Ex -

P guvetest with ajmaline/flecainide (when Brugada syndrome is suspected)

Cardiac imaging

* Two-dimensional echocardiography and/or CMR (with or without contrast)

Genetic testing

+ Targeted molecular testing and genetic counselling if there is the clinical suspicion of a specific disease
* Referral to a tertiary centre specialized in evaluation of the genetics of arrhythmias
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Signal averaged ECG — hodnoceni pozdnich potencialu

Frankovy SAECG

Filtered ECG ECG magnitude
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2015 ESC Guidelines for the management
of patients with ventricular arrhythmias
and the prevention of sudden cardiac death

SA-ECG is recommended to
improve the diagnosis of ARVC in
patients with VAs or in those who
are at risk of developing
life-threatening VAs.

The sensitivity of using SAECG for diagnosis of ARVC/D
was increased from 47% using the established 2 of 3 criteria
(.e., late potentials) to 69% by using a modified criterion of
any 1 of 3 criteria, while maintaining a high specificity of

Priori SG et al. Europace (2015) 17, 1601-1687
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Jsou zde nejaké moznosti ke zlepseni?

Lze vyuzit nejakych ,novych" technologii?
(hodnoceni pozdnich potencialti: SA-ECG)

A co ,,nove“ metody hodnoceni standardniho
12-svodového EKG?
» GUIDELINES

A nejake triky?
» Pomucky pro studenty




Souhrn Doporuceni Evropské spolecnosti

pro hypertenzi/Evropské kardiologické @
spole¢nosti pro diagnostiku a Iécbu Soaery oY
hypertenze z roku 2013.

Pfipraven Ceskou spoleénosti pro hypertenzi/ @
Ceskou kardiologickou spolecnosti A KARDIOLO K A SPOLECNOST

THE CZECH SOCIETY OF CARDIOLOGY

(Summary of 2013 ESH/ESC Guidelines for the management of arterial
hypertension. Prepared by the Czech Society of Hypertension/Czech
Society of Cardiology)

Asymptomatické organove poskozeni

Elektrokardiograficky potvrzena HLK (kritéria:
SokolowUv-Lyonuv index > 3,5 mV; RaVL > 1,1 mV,;
,Cornell voltage duration product” > 244 mV*ms)
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Cornell Product Left Ventricular Hypertrophy in
Electrocardiogram and the Risk of Stroke in a
General Population

Cornell-voltage-product =[R aVL + S V3 + 6 u zen (mm)] * Sirka QRS (ms)

Hazard ratio P=0.001 | Events/10000 person-year
P=0.032 0 CP<2440 mm*msec
2.50r 2.37 o 120+ B CP>2440 mm*msec
-
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S = = N=3441 N=94
0.00 — - - .
N=9105 N=874 N=536 N=143 Normotension
SL<38 SL>38 SL<38 SL>38 Adjusted H.R. 753
CP<2440 CP>2440 (95%Cl) (3.39-16.77)

Normotonici s hypertrofii LK dle Cornell-voltage-product kritéria:f
7,5x vyssi incidence CMP

‘??ﬁgﬁﬁm Ishikawa J. et al. Hypertension. 2009;53:28-34.
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Additional impact of electrocardiographic over
echocardiographic diagnosis of left ventricular
hypertrophy for predicting the risk of ischemic stroke

Conclusions Our study indicates that the presence of ECG-LVH is
associated with an iIncreased risk of iIschemic stroke after

adjustment for other stroke risk factors. For Cornell voltage
criteria, this relationship persisted even after adjustment for
echocardiographic LVH. Electrocardiographic results can provide
iIndependent information for left ventricular myocardial
changes and should be considered together with
echocardiographic results to fully assess the risk of

Ischemic stroke.
EKG 4251 ECHO

(0 ey ) Kohsaka S et al. Am Heart J 2005:149:181-6
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Doporuéené postupy ESC pro lé¢bu akutniho @
infarktu myokardu u pacientt s elevacemi useku

EURQPEAN
SOCIETY OF

ST, 2017: souhrn dokumentu vypracovany CARDIOLOGY®
Ceskou kardiologickou spole¢nosti

(2017 ESC Guidelines for the management of acute myocardial
infarction in patients presenting with ST-segment elevation: Summary ~ CESKA KARDIOLOGICKA SPOLECNOST
of the document prepared by the Czech Society of Cardiology) THE CZECH SOCIETY OF CARDIOLOGY

Petr Kala?, Martin Mates®, Michael Zelizko¢, Richard Rokyta?, Petr Ostadal®

Blokada Tawarova raménka
Kritéria, ktera mohou byt pouzita ke zvyseni pfesnosti stanoveni

diagnézy STEMI pfi LBBB
e Konkordantni elevace useku ST > 1 mm ve svodech

s pozitivnim komplexem QRS
e  Konkordantni deprese useku ST > 1 mm ve svodech V.-V,
e Diskordantni elevace useku ST > 5 mm ve svodech

s negativnim komplexem QRS
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STEMI - Sgarbossovy kritéria

diskordantni elevace 2 5mm
(2 body)

Sgarbossa’s Criteria
LBBB / Paced Rhythm

l VI V2,V3
B o U A = . V ST deprese
1 S V1-V3 2 1mm
konkordantni Ie\olace 2 1mm V (3 body)
(5 bodui)

emsl2lead.blogspot.com
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&y i SgarbossaE. etal. NEJM. 1996. 334(8):481-7




STEMI u LBBB — modifikované Smithovo kritérium

A M B.

10.0 mm 1 \ I 3.5mm

A
2\ A 4
-3 mm I \/’ -10.5mm
N
Ratio=-3/10=-0.30 Ratio=3.5/-10.5=-0.33

Kritérium pozitivni pfi diskordantni elevaci/depresi vetSi nez
25% odpovidajiciho S/R kmitu.

-
VySSi sensitivita 91% (oproti 52%)
pfi lehce nizZSi specificité 90% (oproti 98%)

1l CENTRU M

(U0 (e ke Smith, S. et al. Ann Emerg Med. 2012;60:766-776.




72-lety nemocny prijat pro akutni levostranné srdecCni selhani, intubovany v terénu

!_ Konkordantni elevace 1mm

H Smith pozitivni (diskordantni elevace > 25%)

aVR W\M

‘ Smith pozitivni (STD a STE > 25%) Sgarbossa pozitivni I
H Konkordantni elevace 1mm

PriCinou akutni STEMI inferolateralné, oSetfren uzaver RCx (+DES) jako culprit Iéze
v terénu MVD s chronickymi uzavéry RIA i ACD.
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Doporuceni pro... | Guidelines @

EUROPEAN
SOCIETY OF

Doporucené postupy ESC 2016 pro lécbu ArdIoLoGY*
fibrilace sini formulované ve spolupraci s EACTS. @

Souhrn dokumentu pfipraveny . N
. _ _ 5 ) CESKA KARDIOLOGICKA SPOLECNOST
Ceskou ka rdI0|OgICkOU spolecnostl THE CZECH SOCIETY OF CARDIOLOGY

(2016 ESC Guidelines for the management of atrial fibrillation developed
in collaboration with EACTS. Summary of the document prepared by the Czech Society of Cardiology)
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Sinusovy rytmus se salvami supraventrikularnich extrasystol?

,mikroparoxysmy fibrilace sini*

-

Symptomatické? Farmakorezistentni?

-

Indikace k izolaci plicnich zil
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50-leta zena po dvou RFA pro fibrilaci sini a sifiové tachykardie
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50-leta zena po dvou RFA pro fibrilaci sini a sifiové tachykardie
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Pozitivita P vin ve svodech I, lll, aVF vylu€uje AVNRT.
Dif.dg. se jedna o fokalni sinovou tachykardii / atypicky flutter sini.

R L = AN _MHi L
Aktivita sini rychlejsi nez aktivita komor vylucuje AVRT a témér jisté i AVNRT.




61-lety hypertonik prijat pro dusnost a palpitace
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Po podéhl’ adenosinu se demaskoval typicky flutter sini.
Provedena EKV a nasledné elektivné RFA CTI.



Typicky flutter sini
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Typicky flutter sini s pravidelnym blokem prevodu na komory v poméru 2:1.
Mnemotechnickou pomuckou je patrani po ,fenomenu podprsenky®, kde spodni
okraje koSicku odpovidaji flutterovym vinam a raminka QRS komplextm.



Doporuceni pro... | Guidelines @

EUROPEAN
SOCIETY OF

Souhrn Doporucenych postupt ESC pro cArDicioGY*
diagnostiku a lécbu akutniho a chronického "
srdecniho selhani z roku 2016. -

CESKA KARDIOLOGICKA SPOLECNOST

Pfipraven Ceskou kardiologickou spole¢nosti e czech sociery of carpbioloay

Doporuceni pro... | Guidelines @

Souhrn Doporucenych postupu curorEan
Evropské kardiologické spolecnosti s
pro diagnostiku a lécbu komorovych arytmii
a prevenci nahlé srdecni smrti — 2015. N
CESKA KARDIOLOGICKA SPOLECNOST

Pripraven Ceskou kardiologickou spole¢nosti e czech sociery oF carpioLoGy

(Summary of the 2015 ESC Guidelines for the management of patients with ventricular arrhythmias
and the prevention of sudden cardiac death. Prepared by the Czech Society of Cardiology)
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6.1.4 Srdecni resynchronizacni lécba 2015

Tabulka A - Srdecni resynchronizacni lécba v primarni prevenci

nahlé smrti u pacientt se sinusovym rytmem ve funkcni tridé
NYHA Il nebo ambulantni IV

Trida Uroven

Doporuceni . .
doporuceni | znalosti

U pacientlu s LBBB a EFLK < 35 %
| pri optimalni farmakoterapii Liberecké
trvajici alespon tri mésice, u kterych o

se ocekava preziti v dobrém hasicky
funkénim stavu alespon jeden rok, je pracujl’ na 359,
doporucena SRL ke snizeni celkové
mortality:

— pri trvani QRS > 150 ms
~ pfi trvani Qst:xQ 50 ms

130 4 [zména v GL 2016 — srdeéni selhani

CRRULTR
K
) KARDlO
8 VASKU LARNI
o"? CCCCCC
B
RAZE




Hodnotenie EKG

& N

Kvaéky Kvaéky Ziadne
nahor nadol kvacky
- - l -
l l 1[ Len teraz Uz dihSie
v
VsSetko v Volat’' Volat’' KAIM Volat'
poriadku internistu obhliadku tela
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