Projevy chorob na EKG

Zdroje: Prezentace EKG (Ustav patofyziologie 2.LF UK)
Khan: EKG a jeho hodnoceni
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Ischemicke zmeny



Elevace ST

NON-TRANSMURAL
Resling Repolarized
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TRANSMURAL
Resting
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https://www.cvphysiology.com/CAD/CAD012



STEMI
ST elevation MI®

NSTEMI
,nonST elevation MI*

Elevace ST — déleni infarktu

The Baseline of the ECG

Notice the basline is elevated. This is
seen on the ECG of someone suffering
a“STEMI” heart attack.

The Baseline of the ECG

Notice the baseline is depressed. This
is seen on the ECG of someone with a
"NSTEMI® heart attack.

virtualmedstudent.com

Deprese useku ST ve dvou nebo vice
prekordialnich svodech (V1-V4) muze
indikovat transmuralni zadni infarkt.
Deprese ST ve vice svodech se
soucasnou elevaci ST ve svodu aVR byla
popsana u pacientu s uzavérem kmene
leve vencité tepny nebo proximalni ¢asti
ramus interventricularis anterior (LAD).
Hyperakutni zmény viny T Ize pozorovat v
casneé fazi STEMI, jeste pred rozvojem
elevaci ST.

www.litfl.com

OMI vs. NOMI

Occlusion Myocardial Infarction



ST elevace pfri akutnim infarktu myokardu spodni steny
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Pardeeho viny Kontralateralni ST deprese
Pardeeho vina (= vysoka elevace ST, ktera pfimo pfechazi do viny T)




Elevace ST

Kritéria: =2 1 mm ve 2 nebo vice sousedicich svodech
anamnéza bolesti na hrudi
kontralateralni deprese
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Deprese ST

A
Aoy

* Ascendentni deprese Useku ST je nespecificky znak, casto byva pri tachykardii.

Khan: EKG a jeho hodnoceni



ST deprese

PriCiny: ischemie, iontové zmeéeny, arytmie, myokarditida,
perikarditida, hypertrofie LK a PK, plicni embolie

Ischemie (angina pectoris) ?
Subendokardialni infarkt ?

- anamnéza, kardiospecifické enzymy

Toto je stale angina pectoris

Khan: EKG a jeho hodnoceni



Subendokardialni ischémie

I aVE Vi Vi

R e V1 A VA P A R

Tl
TV v Vv r v v rr

Deprese ST hlubSi nez 1 mm

2 a vice svodu

Sikmo sestupna (descendentni), horizontalni nebo konvexni
Inverze vin T




Subendokardialni ischémie

https://www.sciencedirect.com/topics/medicine-and-dentistry/non-st-segment-elevation-myocardial-infarction



https://www.sciencedirect.com/topics/medicine-and-dentistry/non-st-segment-elevation-myocardial-infarction

Inverze T

Akény potencial
omv = .
EKG elektréda
ﬂ
] Endok?rd
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(Il zvod)
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Epikard EKG (Il zvod)



Inverze T

Z depresi ST a inverzi T se obtizné déla lokalizace ischemie
Existuji 2 vyjimky:
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Wellens syndrome — typické pro uzavér/kritickou stenozu RIA (bezprostfedné hrozici AIM)
Bifazické T v hrudnich svodech

nebo symetricky invertované T v hrudnich svodech

pseudonormalizace vin T v prabéhu AIM
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Inverze T
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De Winter sign — typické pro uzavér RIA
ST deprese v J bodé, ascendentni, pfechazejici do vysoké symetrické T viny, mirna elevace aVR
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Nespecifické zmeény useku ST/T

Vi V4
Neplni predchozi kritéria | !
<lmm | ]4 h {l
Chybi inverze T il 11 sitfh "L s ”: i
!
v
V2 V5

V3 V6

Khan: EKG a jeho hodnoceni

Pozn. samotné deprese ST a inverze T bez dalSich znamek jsou obtizné hodnotitelné



Kmity Q

Elektrické okno srdecni
4. — 24. hod od bolesti na hrudi

Nekroza
Elektroda

-

QS

https://www.techmed.sk/g-kmit/



https://www.techmed.sk/q-kmit/

Q infarkt
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Patologické Q: 0,04s a vice, hlubsi nez 3mm, vétsi nez 1/4 prislusného kmitu R
Elevace ST
Negativni T



Vyvoj zmén pri transmuralnim infarktu STEMI

perakutni - prvni hodiny

akutni - prvni den
(Pardeeho vina)

subakutni - prvni tyden a mésic
(Q kmit, je-li infarkt transmuralni)

Poskozené
prezivajici
buniky v okraji AIM

chronicky - prvni rok
(Q kmit, je-li infarkt ransmuralni)

stary - druhy rok a dale
(Q kmit, je-li infarkt transmuralni)

ST

http://www.medicabaze.cz/index.php?sec=term_detail&categld=18&cname=Kardiologie&term
1d=3255&tname=EKG+zm%C4%9Bny+p%C5%99i+infarktu+myokardu&h=empty#jump



Lokalizace infarktu



redni stény

~

Infarkt p

Khan: EKG a jeho hodnoceni



Infarkt predni stény
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Maly narust voltaze kmita R

Khan: EKG a jeho hodnoceni

normalni
intermedialni sklon

vyrazna
rotace ve sméru
rucicek”

vyrazna

rotace proti smeru
rucicek*

gR komplexy*

chybéjici kmity R
ve V;-V5 patologicka Q3
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Infarkt antero-septalni/antero-apikalni
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Mﬁze VéSt k BPRT * Khan: EKG a jeho hodnoceni

§ ind pr i alni ikalni? — X vzdy, u 0
Presnost terminu predni/anteroseptalni/anteroapikalni? — ape dy, septum 40%
Mlojze byt absence Septélnllho Q https://www.amjmed.com/article/S0002-9343(02)01050-1/abstract



https://www.amjmed.com/article/S0002-9343(02)01050-1/abstract

Infarkt lateralni

www.litfl.com

Ramus circumflexus
Méné specificky obraz



Infarkt antero-lateralni
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Méné specificky obraz

Uzaver RIVA (vysoky) nebo RIVA + dalSi céva (RX, ACD)

Riziko blokad

https://elentra.healthsci.queensu.ca/assets/modules/ECG/acute_anterolateral_mi.html



https://elentra.healthsci.queensu.ca/assets/modules/ECG/acute_anterolateral_mi.html

Infarkt spodni stény

EKG a jeho hodnoceni

Khan
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Infarkt spodni stény
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Infarkt pravé komory
Spolu s infarktem spodni stény
Pro registraci pouzity hrudni svody na prave strané hrudniku (znaceny VxR)

avR , Vi VAR

avi! V2 | VER

avE | | V3 | VER

. L~ | T . i
N t LN \-.)\J'J—/ Nt -\&‘l g M ——rt SR |
Sl e N1 \/ T‘/
I - | N

Khan: EKG a jeho hodnoceni



Infarkt pravé komory
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Device: Speed: 25 mm/sec Limb: 10 mm/mV Chest: 10.0 mm/mV [r 50~ 0.15-100 Hz PH100B CL P:
 www.litfl.com

Pomucka — diskrepance mezi V1 a V2 (V1 elevace, V2 deprese)



Infarkt pravé komory

SO —

Device: Speed: 25 mm/sec Limb: 10 mm/mV Chest: 10.0 mm/mV [r 50~ 0.15-100 Hz l PHE100B CL
+  www.litfl.com

TentyZz pacient, 9 min pozdéji
Rapidni progrese ST elevaci (hyperakutni T ?) ve spodnich svodech
Nizka voltaz (vymizeni) R ve V4R, elevace ST ve V4R

)



Infarkt zadni steny

Casto spolu s infarktem spodni st&ny nebo pravé komory
Rve V1

Pozitivni vina T
Zmény ST (,kontralateralni deprese ST“) — Ize doplnit svody V7-V9

Vi V4

+ Khan: EKG a jeho hodnoceni



Infarkt zadni steny
Casto spolu s infarktem spodni st&ny nebo pravé komory
R ve V1
Pozitivni vina T
Zmeny ST (,kontralateralni deprese ST°) — Ize doplnit svody V7-V9
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Infarkt zadni steny
Casto spolu s infarktem spodni st&ny nebo pravé komory
R ve V1
Pozitivni vina T
Zmeny ST (,kontralateralni deprese ST°) — Ize doplnit svody V7-V9
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Amcrican Heart

Leamn | ccan Hean
Rapld STEM' ID Tha AHA STEMI Recognition Courso Learn and Live

The Coronary Artaries

Here the seplum of the heart is
identified -~ so called because it
separates the right and leh
ventricle, contributing to each.
When referring to a “septal infarct®

Area involved in

inferior and right

ventricular infarcts

it is this part of the heart that is

Area involved in involved. Again note the much
lateral infarcts larger loft ventricle

Here you can see the areas of the
/ heart involved in a lateral, inferior
/’ and right ventricular myocardial
/ infarction

>
Area involved in

septal infarcts Area Ir;;olved in

anterior infarcts

https://myheart.net/articles/stemi/

RCA vétSinou vytvari RIVP (ale muze byt z LCx)

LCx tedy muze byt zdrojem infero-posteriorniho infarktu

RCA vétSinou zasobuje AV uzel

Zadni sténa je kombinace RCA a LCx

Prava komora je RMD

RIVA zasobuje septum

RIVA zasobuje apikalni cast lateralni stény
RD muze zpusobit elevace v aVl / | (lateralné)

Presnost EKG lokalizace infarktu?

Superior vena cava

Aorta

Right atrium

Right coronary
artery

Posterior
descending artery

Right
marginal artery

Right ventricle

Leads with ST segment elevations

V1-V2 Septal
V3-V4 Anterior
V5-Ve Apical
l, aVL Lateral
I, aVF, Il Inferior

https://en.wikipedia.org/wiki/Coronary_circulation

Affected myocardial area

Left pulmonary artery
Left pulmonary veins

Left coronary artery

Left circumflex artery

Left marginal artery

Left anterior descending
(or interventricular) artery

diagonal branch

Left ventricle

Occluded
coronary artery
(cuprit)

Proximal LAD.
LAD.

Distal LAD, LCx or
RCA.

LCx.

90% RCA. 10%
LCx.

V7,V8, V9 (reciprocal ST depressions are  Posterolateral (also referred toas  RCA or LCx.

frequently evident in V1-V3)

inferobasal or posterior)

RIVA vzacné muze zasobovat SpOdnl’ sténu (Wrap arounQt})s:/lecqwaves.com/tooic/IocaIization-localize-mvocardial-infarction-ischemia—coronarv—arterv-occlusion-culprit-ste



https://myheart.net/articles/stemi/
https://en.wikipedia.org/wiki/Coronary_circulation
https://ecgwaves.com/topic/localization-localize-myocardial-infarction-ischemia-coronary-artery-occlusion-culprit-stemi/

Uzaver kmene levé koronarky
Elevace ST ve svodech aVR a V1 (aVR > V1), 80%

f 1/ { \

avVR ‘ { ' v !T‘ &l l ‘.[ “' V4 v
\ |

SR ERTan’ ]

aVvl ¥2 ¢ : y vsV
.l 4 l | i “ }

(T 1 | ? | G | |
| , , , o v ‘ \ I/ \ | \/
’(NF . ' \ J’X r J veé +  Khan: EKG a jeho hodnoceni

Ischemické vektory se navzajem vyrusi

Elevace ST v aVR (recipro¢ni k ST depresim)

Dif.dg.

https://emergencymedicinecases.com/ecg-

UZéVér ramus CircumﬂeXUS (ale ne Vl) cases-st-elevation-avr-stemi-equivalent/
pretiZzeni pravé komory

subendokardialni infarkt s depresemi V4-V6 (aVR < V1)

hypertrofie levé komory (aVR < V1) nebo jiné abnormality repolarizace



Uzaver kmene levé koronarky
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Elevace ST aVR + V1, aVR > V1, tachykardie
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Stary Q infarkt

perakutni - prvni hodiny

akutni - prvni den
(Pardeeho vina)

subakutni - prvni tyden a mésic
(Q kmit, je-li infarkt ransmuralni)

chronicky = prvni rok
(Q kmit, je-li infarkt ransmuralni)

stary - druhy rok a dale
(Q kmit, je-l infarkt ransmuralni)

SIACaS

http://www.medicabaze.cz/index.php?sec=term_detail&categld=18&cname=Kardiologie&term
1d=3255&tname=EKG+zm%C4%9Bny+p%C5%99i+infarktu+myokardu&h=empty#jump




Stary Q infarkt
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EKG a jeho hodnoceni

Khan
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https://inside.fammed.wisc.edu/medstudent/pcc/ecg/infarct_f.html

Hypertrofie



Hypertrofie levé komory

TANASEEE

(N aV¥ Vi Ve

Osa doleva

Voltazova kritéria:

Napf. Sokolowlv-LyonUv index S V1,2 +R V5,6 nad 35 mm, u mladych 45 mm
Lewisuv index R | + S Il nad 25mm
aVL — R vlna >11mm aj.

Senzitivita cca 50%, pozor u mladych osob (vysoka voltaz EKG)

Soucasti mize byt maly naruist voltaze kmitd R
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Hypertrofie levé komory



https://cz.pinterest.com/pin/352547477073632172/

Hypertrofie levé komory se znamkami pretizeni
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Pretizeni «— descendentni deprese ST a negativni T v |, aVL, V5 a V6



Hypertrofie levé komory se znamkami pretizeni

Technidan = ~==7§

https://www.researchgate.net/figure/Resting-ECG-showing-left-ventricular-hypertrophy-high-QRS-voltage-in-precordial-leads_figl 51547692



https://www.researchgate.net/figure/Resting-ECG-showing-left-ventricular-hypertrophy-high-QRS-voltage-in-precordial-leads_fig1_51547692

Hypertrofie levé komory se znamkami pretizeni

| ST elevace ve V1-V3 diskordantni vuci hlubokym QRS mohou byt sou€asti HLK !

IaVR
!
g

Speed: 25 mm/@ec Limb: 10 u‘/n\'

Chest: 10 mmmV

www.lift.com
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Hypertrofie levé komory

Senzitivita cca 50%, pozor u mladych osob (vysoka voltaz EKG)

22 let, normalni EKG
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Khan: EKG a jeho hodnoceni



Hypertrofie pravé komory

nizka senzitivita

R/S >1; Rve V1 >7mm
osa doprava

znamky pretizeni Khan: EKG a jeho hodnoceni
P-pulmonale
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Plicni embolie

SI QI THI obraz — malo senzitivni (20% - akutni cor pulmonale)!
Blok praveho Tawarova raménka

Deviace osy doprava

S1Q3T3

. v : | : 3 !
Znamky pretizeni pravé komory (inverze T, zmény ST) |- ,w,w@~.._«. U ST 1§

S-waves in lead |

Sinusova tachykardie

I

Q-waves in lead |l

\

Rotace po smeru hodinovych rucicek B s e 5 e v e e

P pulmonale (vzacné) Inverted
Hi, - _— T-waves in lead Il|

: , , AL T IV | SR AT AR L i
Dominantni R ve V1 (vzacné) il @ S “@ '

ECT4Health


https://www.facebook.com/Ect4Health/?hc_ref=ARRVHeZDy4W3NUq1bBJx-47tWCXQj_X1ZPIna-OtwLVsSp_tIg9TkkHBNJhyQnnwmRo&fref=nf&__xts__[0]=68.ARCTjcQXqZYzoJ1Rs4snRwhCVhUSRQNJ4ATng7AuRWyqWnkX51L2ehE0Jxrg1dmepUw0PRV04XyzDlFTbhMYxebQtwSIpZkTTBkKnYEbkHuxnRL7m-yLb0di6KPvjSNdfPd2Mqg72Fi3ihRCcVRee9LPioTSVXKoRJv0Ru3mu3EH9vNvEzj37N7eZT9bCsbfmnD7hgCt2qvt4OyoVe3e3waurTnsQmA_okix7G7kI6-5pQqKxWSCTARcVG6eZpDN-IXSFFBammABjjfk9pwdsl3PdBHImPIedpCxP6F9HK0c0yWj6OvSDvAdaKdNtfoxPGmDlFdy_hNo4IfPky3uMf4elg&__tn__=kC-R

Plicni embolie

b e A T SRR i i

www.litfl.com



Ostatni choroby



Perikarditida

Generalizované elevace ST vSude vyjma aVR (V1)

Casné deprese useku PR (subepikardialni poskozeni sini) o o
, , . L. https://www.oatext.com/post-mi-pericarditis-or-recurrent-infarction-diagnostic-dilemma.php

Poté navrat ST do normy a generalizované inverze T

Sinusova tachykardie

Elektricky alternans obvykle jen QRS

I I ] aVp aV, aVg

T WA Aab il L]

Khan: EKG a jeho hodnoceni



Perikarditida

Spodickovo znameni

Spodik’s sign

TP
- segment
.

Stage 1 . Stage. 2 Stage 3 Stage 4 \'\L

Sparkson's lllustrated Guide to ECG Interpretation, 2nd Edition Paperback — lllustrated, 16 Oct. 2019




Perikarditida
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EKG a jeho hodnoceni

Khan



Perikardialni vypotek

Nizka voltaz QRS

www.researchgate.net



Perikardialni vypotek

Elektricky alternans — alterujici voltaz (polarita, konfigurace) QRS (pfi tamponadé i vin p a t)
Srdce ,plave” ve vypotku
RR vzdalenost je pravidelna

Néktefi nemocni s velkym perikardialnim vypotkem, spiSe vzacné (tamponada 10%)

Perlkardléln B
vypotok

www.techmed.sk

Khan: EKG a jeho hodnoceni




Nizka voltaz komplexi QRS

Otylost
CHOPN Myxedém
Perikardialni vypotek R B HAH ‘ _ 48 e e B
. , . - 1 : i AUR ' i 1iiin ; U1 : : U4 : ‘i :
Konst.rlk.tlvr’n per!kardltlda_ ~ o A i e 15 L =
Restriktivni kardiomyopatie ' ' i | - Sy ' I
Myxedém, amyloiddza aj.
II AUL ‘U2 us : ‘ t'
- o T e S
M(ize maskovat hypertrofie! '
B8 a
L1 AUF Uit : M |
i Bl v FEER AT :
»f‘I JW"\%’—-?’\ - |V S e B R O o U B T R Ep 9 A
Bradykardie «  www.litfl.com

Nizka voltaz QRS
Inverze T (obvykle bez zmén ST)
Prodlouzené QT, AV blok I. st.



Nizka voltaz komplexi QRS

Otylost
CHOPN CHOPN

| aVR Vi V4

Perikardialni vypotek -
Konst.rik.tivnl’ per!karditida_ WWMV”E\M\WNW\MW“MW”MWWW”‘VE /\“’v PPy Py oy /\\’-r?
Restriktivni kardiomyopatie SR R R
Myxedem, amyloidoza aj. 5 - 3 i

i
’ B

A RS A R T RS A ! | : 188
U~ \a/v’Jw”vV‘UV"‘N‘TW’\WM’JW“WF\?F“w.f”\v- ™ ,”\*’."’W"'HW‘;/W:/W‘/W%M’LT |
IR TREE (A : :
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S R N

It aVF Vi Vo
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U ALALALAAAAALALALALN PSSPt i)
il i {} i i
| | | f il I
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Deviace osy doprava

P pulmonale

Rotace po sméru rucicek
Maly narlst voltaze V1-V3 (?absence R)
Nizka voltaz v levostrannych svodech

¢ www.techmed.sk
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Nizka voltaz komplexi QRS
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Nitrolebni hypertenze

Hluboké inverze T, bradykardie (Cushinguv reflex), prodlouzeni QT, zmény ST segmentu
,Stresova kardiomyopatie” — katecholaminy (noradrenalin)

, | B
o o \J.{\-. V\/\—/\'V == | ‘ ,1 l
TVJ i Ny
Il aVL V5

Il aVF V3

WWWW\/W v

Ry THM STRIP: 1]
Z%n Jseci ]l cm/mV

]

S s

et et v G
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Hypotermie

Prodlouzeni vSech intervall (QRS, RR, PQ, QT)
Bradyarytmie (sinus, AV bloky, AF s pomalym prevodem)

Osbornova J-vina (V3, V4)

Osborn
wave

/_‘_/\\\J (\i‘/\ Y vina

www.techmed.sk

wikipedia



Hypotermie

H

SIS - e S e o et < 1 e

Bk

Device: 543631

Speed: 25 mm/zec ILdmb: 10 =m/mV Chezt: 10 mm/=V

https://www.mdedge.com/ccjm/article/147697/cardiology/osborn-waves-hypothermia

F 60~ 0.5-100 Hz= W

PH100B bCL?P?



https://www.mdedge.com/ccjm/article/147697/cardiology/osborn-waves-hypothermia

Impulzy kardiostimulatoru

Vi

Kardiostimulace

V4

» Khan: EKG a jeho hodnoceni

A

Stimulovany rytmus je dale nehodnaotitelny / obtizné hodnotitelny

Stimulace muze byt A, Vi AV




Kardiostimulace
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Zarezy ve svodech Il, Ill, aVf

+ Khan: EKG a jeho hodnoceni

Senzitivita a specificita? (popisovano u vrozenych srdecnich vad — defekt septa sini, Ebsteinova anomalie)



lontove zmeny



lontové zmény behem AP
- bunky pracovniho myokardu (AP s rychlou depolarizaci)

Extracellular

Intracellular K .

http://mascarstt.blogspot.com/2014/12/sinh-ly-tim.html



lontové zmény béhem AP - buniky prevodniho systému
(SA a AV uzel; AP s pomalou depolarizaci)

SA Node
+30 —
[ —
0
==
-
-30 | Thresheld J N
4
Ii— ,funny current’, Na* - channels

-0 - ' :
_ |Ea.L;— icaem) — »transient” Ca?* channels
. lca ica) — »lONg lasting® Ca* channels

I if_

4 — spontanni diastolicka depolarizace (KP méné negativni)
0 — proces depolarizace pomalejSi (otevieni specifickych Ca2* kanal()
chybi faze CasteCné repolarizace a faze plato

http://www.uais.rs/wp-content/uploads/2016/11/Farmakologija-kardiovaskularnih-lekova-antiaritmici-
betablokatoru-kalcijumski-antagonisti-Asis.-dr-Dragana-Uni%C4%87-CEEA2.pdf



Vina T - repolarizace komor

koronarni T

Ecgpedia.org

hyperkalemie

)

I

hypokalemie A~ n .

6,0-7,0

1
=

vysoké, hrotnaté T
zkraceni QT

7,0-8,0

rozsifeni QRS,
prodiouZeni PQ

8,0-9,0

rozsiteni QRS,
vymizeni vin P

AV bloky

9,0-10,0

bizardni Siroké QRS

nad 10,0

fEes

fibrilace komor,
asystolie

nizké, oplostélé
viny T

nizké a2z inverzni T
prodlouzeni QT
vinaU

splynutiviny TaQ
deprese ST
komorové ES

i

prodiouzeni PQ

T s

arytmie 2 GND ,
zastava

https://www.tomwademd.net/hypokalemia-from-the-internet-book-of-critical-care/



Interval QT
- prodlouzeny: hypokalemie
hypokalcémie

- zkraceny: hyperkalemie
hyperkalcémie
digitalis

= HYPOKALCEMIE
— prodluzuje 2.fazi AP

1

2

m prodlouzeni ST a QT

RN

(PA.PFY) (PA.PFY)

(PADF')  (pA.pFT) (pA.pF?) (pA.pF?) (PA.PF7)

= HYPERKALCEMIE
— zkracuje 2.fazi AP

1
2

m zkraceni ST a QT

)
2
EE

wikipedia

§<—p

Ay,
®

a’v
o
G
€ €

Atrial



Hyperkalémie

1) Hrotnaté viny T — urychleni repolarizace zvySenim vodivosti K* kanalu
- rozSifeni viny P, AV blok I. stupné
- zkraceni intervalu QT

2) RozSifeni QRS - patologicky tvar kmitl (zalomy), az elevace ST
a splyvani s hrotnatou vinou T
- zvySeni stupné AV blokady, vymizeni vin P

3) Komorova tachykardie nebo fibrilace

Podstata zmen:
a) urychleni repolarizace zvySenim vodivosti K* kanall

b) membranova depolarizace a inaktivace Na* kanall

(fyz: uzavieny — otevieny — inaktivace — repolarizace — uzavreny)
(K*: uzavreny — otevieny — inaktivace — nedostateCna repolarizace)

6 0 7 0 vysoké, hrotnaté T
yJ T 1 Zkréaceni QT
7 0 _ 8 0 rozsifeni QRS,
’ ’ prodlouZeni PQ
rozsifeni QRS,
8,0 —_ 9,0 vymizeni vin P
AV bloky
9,0 —_ 1 0,0 j\f_/\—/\[ bizardni $iroké QRS
N\ N n[\ N fibrilace komor,
nad 10,0 asystolie
Sodium channel states Sodium channel current
Open Inactivated
i Na+t < |
e e ion o 0—
Inactivation 20—
=] . o
T -40—
o o
-60—
e B =7 |
-80— Voltage

Depolarisaliox

Closed (resting)

/Wperpoarisatlon

(o]

nA

[+

Channels resting

Channels
inactivated

Channels Open

Current

www.researchgate.net
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Splynuti QRS a T — ,,tvar sinusoidy“ (,,sine-wave pattern®)

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.106.687202



https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.106.687202

Hyperkalémie

Kalcium zvysuje prahovy potencial
(obnovuje vztah ke zvySenému
klidovému potencialu)

https://www.revistanefrologia.com/en-persistent-severe-hyperkalemia-
treated-with-articulo-X2013251408004300

Vlastni snizeni kalémie:
presun K* do bunék
a) inzulin + glukoza
b) B2-agonisté — vzdy oba
(bikarbonat — slaby efekt)

Dialyza
(Cyklosilikat sodno-zirkonicity p.o.)

ERC guidelines 2025 summary

Vg

* Assess using ABCDE approach

* 12-lead ECG and monitor cardiac rhythm if serum potassium (K') = 6.5 mmol L™

* Exclude pseudo hyperkalaemia

* Give empirical treatment for arrhythmia if hyperkalaemia suspected

MODERATE
K’ 6.0-6.4 mmol L™*

SEVERE

K'>6.5 mmol L™

Treat as severe if ECG
changes present

{ Emergency treatment

indicated }

Broad QRS

Flat / absent P waves

ECG Changes? OR Arrhythmia?

Peak T waves

Bradycardia
Sine wave
vT

lNO

* Insulin-Glucose Infusion (check blood glucose pre-treatment)

YES

Glucose 25g with 10 units soluble insulin over 15 -
STEP 1 :

30 min1V

If pre-treatment blood glucose < 7.0 mmol L™, give -
sy further 259 glucose: start 10% glucose infusion at

50ml hr™" for 5 hours

* IV Calcium (6.8 mmol)
30ml 10% calcium gluconate IV over 10 min
OR

10m| 10% calcium chloride IV over 5 min
{cardiac arrest or peri-arrest)

* Salbutamol 10-20mg nebulised
* Potassium binder: Sodium zirconium cyclosilicate 10g or
patiromer 8.4g

|
'é'( """" ‘ Consider Dialysis J
||

( Monitor serum K* and blood glucose )

@ Seek expert help



https://www.revistanefrologia.com/en-persistent-severe-hyperkalemia-treated-with-articulo-X2013251408004300

Hypokalémie

1) Nizké oplostélé viny T — pokles vodivosti K* kanalu
2) Prodlouzeni QT intervalu, vina U, Sikmo sestupné deprese ST

3) Komorové extrasystoly na podkladé ¢asné nasledné depolarizace

nizké, oplostélé
viny T

nizké aZ inverzni T
prodiouzeni QT
vinaU

splynutiviny TaQ
deprese ST
komorové ES

prodlouzeni PQ

v

arytmie z CND ,
2astava

T




Hypokalémie
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Hypokalémie

HRS0 PVC9 RESP22 T1383

1 1 mj

- "

V1

V2

V3

www.litfl.com
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Hyperkalcémie

1) Zkraceni QT intervalu (Na*/Ca?* vymeénik ?)
2) J-vina (=hypotermie)
3) Dalsi nalezy nespecifické (AIM)

4) Arytmie na podkladé pozdni nasledné depolarizace

Stejnym mechanismem puUsobi intoxikace digitalisem (digoxin)

Digitalis

TTN-C .

Ca" binding Tlnﬂtmpy

https://www.cvpharmacology.com/cardiostimulatory/digitalis



https://www.cvpharmacology.com/cardiostimulatory/digitalis

Hyperkalcémie
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Hyperkalcémie




~Hyperkalcémie*

Uginky digoxinu:
obloucCkovité konkavni deprese ST
pokles voltaze vin T, viny U
zkraceni QT
prodlouzeni PR (AV blok I. stupné)

Vyskytuji se i v normalnich ucinnych koncentracich, neznamenayji intoxikaci

Projevem intoxikace jsou arytmie

- komorové extrasystoly, sinové a komorove tachykardie, fibriliace

- sinusova bradykardie, vyssi stupné AV bloku

- smiSené poruchy

Digitalis

TTN-C ,.

Ca" binding Tlnotmpy

https://www.cvpharmacology.com/cardiostimulatory/digitalis



https://www.cvpharmacology.com/cardiostimulatory/digitalis
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~Digoxin (toxicita?)“

1 aVR
I
I
11 aVL
| k Jk & I
I
111 aVF

RHYTHM STRIP: 11

25 mm/sec;] cm/mV

www.litfl.com
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Hypokalcémie

1) Prodlouzeni QT intervalu

2) Vznik arytmii na podkladé €¢asné nasledné depolarizace
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Zavery EKG:
Normalni EKG
EKG v mezich normy
Hranicni EKG
Patologickée EKG



Nacvik popisu EKG krivek

www.researchgate.net
www.litfl.com
www.techmed.sk
www.liberaldictionary.com
www.teachingmedicine.com
https://johnsonfrancis.org/
WWW.ecgwaves.com
www.cardiopaedia.com
www.wikidoc.org
ecg.utah.edu
www.flickr.com
http://hgmeded-ecg.blogspot.com/
www.umem.org
https://www.cmcecg.com
www.emdocs.net
https://www.slideshare.net/
www.pinterest.com
www.radiologykey.com
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ST elevace hrudni svody, kontralateralni ST deprese, maly narUst voltaze R (Q kmity?)

http://hgmeded-ecg.blogspot.com/2015/12/lvh-with-anterior-st-elevation-when-is.html
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HLK (voltaZzova kritéria), zndmky pretiZzeni (deprese ST/inverze T)
https://en.wikipedia.org/wiki/Left_ventricular_hypertrophy
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ST deprese V2-V6 (subendokardialni infarkt)

http://hgmeded-ecg.blogspot.com/2013/01/precordial-st-depression-what-is.html
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Myxedém - nizka voltaz QRS, bradykardie, inverze T

https://sinaiem.org/keeping-myxedema-coma-in-the-mix-is-hypothyroidism-in-your-differential/
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Generalizované deprese ST, elevace aVR bez V1 (byl to uzavér LMCA), tachykardie

www.litfl.com
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Hypotermie — bradykardie, J vina, prodlouzené QT, svalovy tres
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Maly ndrust voltaze V3, sinusova tachykardie, Qv Il

https://radiologykey.com/ii-cardiology/
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Hyperkalcemie — zkraceni QT, naznak J viny
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S17? je Q3T3, chybi osa doprava

www.litfl.com

Sinusova tachykardie, RBBB, inverze T — nespecifické znamky plicni embolie
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Okluze dominantni RCx (LCA) — lateralni a spodni ST elevace / Q viny, kontralateralni ST deprese aVR/V1

www.techmed.sk
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CHOPN — osa hrani¢né doprava, rotace po sméru, p pulmonale, nizka voltaz v levostrannych svodech
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Deprese ST Il, lll, aVF; V3-V6 = De Winter sign, maly narlst voltaze V3

https://www.emra.org/emresident/article/stemi-equivalents/




