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



Elevace ST — déleni infarktu

The Baseline of the ECG

STEMI
ST elevation MI*

N

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

NSTEMI
,nonST elevation MI”

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



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

Z depresi ST a inverzi T se obtizné déla lokalizace ischemie
Existuji 2 vyjimky:
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Wellens syndrome — typické pro uzaver RIA
Bifazické T v hrudnich svodech
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Inverze T

B e el
-_—

A A A e 1\,‘{/\

2 S A S RGNS & AN AN

1l avL v ) B
=] ll [A\ /]\ €551 B B L B B
s A=A A Sy JLE R L [ e \
mv- i oy r vp'-d Q{ Vl : - ; o

By

T EsETASSEaR A i 17‘~‘»’\,'xﬁ#\»7fw e
{REEERE | a=r SREi REEY RR{ Mias asss T

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 srdec¢ni
4. — 24. hod od bolesti na hrudi

Nekroza
Elektroda

-

QS

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



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

Q infarkt

I VR ¥i Vi

: : A
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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 ransmuralni)

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

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

RIS

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
Pfesnost terminu predni/anteroseptalni/anteroapikalni? — apex vzdy, septum 40%
M[ojze byt absence Septa’lnllho 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/topic/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%

‘ ﬂ
N | Ny v {
aVR !
| |

I - ] W
v " avi
“l‘ 5 ~ ,” L
' 'dVF |

+ Khan: EKG a jeho hodnoceni

Elevace ST v aVR — uzavér ramus circumflexus (ale ne V1)

pretizeni pravé komory
subendokardialni infarkt s depresemi V4-V6 (aVR < V1)
hypertrofie levé komory (aVR < V1)



Uzaver kmene levé koronarky

I . AUR \ . U1 4
~ . st & USRS 3P e e} /-J"—:‘\’\\/""\’\ \’\’\ \'\"\ \" iy \-\‘_. - ‘\_’ / \\_A_,. “\\—\_J
o~ - - o
11 AUL \ ,- \ vz
i \_r\\. VL. \'_—\\ \_z\ ™ > — - "\.«H’_‘ \m o K \ \‘ L-M \\—\"
I’ 7’ 7 W .‘
111 . 3 i : AUF U3
N~ \/\- s NRCA -\"\.'_ 7 : \"’\\. A =N N '\\.—" \'ﬂ\-« \ “~—- N \. ) \‘-V\.\
PSUC PSUC
M ANAU SN INAL AL SN D INAYL N NAD S AN A NAG NAL
’ /7 \ /7 P ¥ | s / 7 1 ; |

www.litfl.com

Elevace ST aVR + V1, aVR > V1, tachykardie

|



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 !
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Speed: 25 mm/@ec Limb: 10 u‘/n\'

Chest: 10 mmmV
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Hypertrofie levé komory

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

22 let, normalni EKG

isu & ¥ o llﬁ;:;;;, =33 : s sess siies
T SaEEES BEET M 53 rEwls smsme : sassEsur T .
i A e i e
RARARmmANRasasLRAEE B aaan 25, ERIEERINl £ TR
Inme 1 N SEEN bt r o emamn 00 DRSS RaSS S H R Ewan ++
aas 55 maa: “’Nﬁ-.a\;: ia3s |33/a HH sseEs TEiss. SIIIif IS
T FEEEEEEE GaE (8 = =31 nmax aa L amas ol s wE Emma
¥ S8 Bammmn == i vy nuy T SEEEEE Ewmmmed b
T : amas; e EHE ML
| s 1 = = e B et b
1 i ' u = e W AN
Ema It T =+ H i .{‘[.? £2 el | st
. us = —— - -— .- — - s
o T SIEmaNdioEsaREEEREEE Snause T T mass Sdaasinaan st s
S i2ass ssaas il sine HH R i mmns ifimees Taaususss nunny suues sjiiansx san :
H B o exu s Twawwns: 2 " g
T H ¥ sanamanasmu ) 85 1 Eamaiis Ra3SSlisiesss e 35 f
T sseEEE BanEE| nssREen ai = iaaa

Khan: EKG a jeho hodnoceni



Hypertrofie pravé komory
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Khan: EKG a jeho hodnoceni
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Plicni embolie

SI QI Tl obraz — malo senzitivni (20%)! 81 Q3T3

Blok praveho Tawarova rameénka ¥

, | , , .
e Py A | | it | .
Deviace osy doprava | ﬁ: . : S-waves in lead |

Znamky pretizeni pravé komory (inverze T, zmeny ST) II.I . Q-waves in lead IlI
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Sinusova tachykardie

Inverted
_—1 T-waves in lead Il

Rotace po smeru hodinovych rucicek i, .

| | 4
S A Oy

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)
Poté navrat ST do normy a generalizované inverze T

Casné deprese Useku PR

Sinusova tachykardie
Elektricky alternans obvykle jen QRS

| ] I aVp av, aVg

B e

H M M M ML, P

* Khan: EKG a jeho hodnoceni



Perikarditida
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EKG a jeho hodnoceni
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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
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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



Nitrolebni hypertenze

Hluboké inverze T, bradykardie (Cushinguyv reflex), prodlouzeni QT, zmény ST segmentu
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Hypotermie

Prodlouzeni vSech intervall (QRS, RR, PQ, QT)

Osbornova J-vina (V3, V4)

Osborn
wave

(\i‘/\ ) vina
—

Coartesy of Jason E. Roediger, CCT, CRAT

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/ccim/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)



Pediatrické EKG



Fyziologické nalezy

Prava komora pumpovala pred narozenim proti vysokému odporu v plicni cirkulaci
- hypertrofie pravé komory, obraz rSr’ (?)
- osa doprava
- inverze T V1-V3 (po prvnim tydnu)

Zrychlené prevodni intervaly (maly objem srdce)
- PR <120 ms
- QRS <80 ms

Tachykardie
- 100+ tepu / sekundu

Sinusova arytmie

Mirné vysSi vina P (<3mm) a delSi QTc (<490ms) jsou normalni do 6-ti mésicu po narozeni
Trvani viny P (<0,07 novorozenci, <0,09 déti)



Table 2 Lead-independent ECG measurements for boys (upper row) and givls (lower row): median (2nd percentile, 98th percentile)

Fyziologické nalezy

Lead 0—-1 months 1-3 months 3-6 months 6—12 months 1-3 vears 3-5 years 5-8 vears 812 years 12-16 vears
Heart rate (beats . min ') 160(129, 192) 152 (126, 187) 134 (112, 165) 128 (106, 194) 119 (97, 155) 98 (73, 123) 88(62, 113) T8 (55, 101) T3 (48, 99)
155 (136, 216) 154 (126, 200) 139 (122, 191) 134 (106, 187) 128 (95, 178) 101 (78, 124) 89(68, 115) 80 (58, 110) 76 (54, 107)
P axis (%) 56 (13, 99) 52 (10, 73) 49 (=5, 70) 49 (9, 87) 48 (— 12, 78) 43 (— 13, 69) 41 (— 54, 72) 39(—17, 76) 40 ( — 24, 76)
52 (24, 80) 48 (20, 77) 51(16. 8D) 5014, 69) 47 (1, 90) 44 (— 6. 90) 42(—13,77) 42(— 15, 82) 45(—18,77)
P duration (ms) 78 (64, 83) 79 (65, 98) 81 (64, 103) B0 (66, 96) B0 (63, 113) 87 (67, 102) 92 (73, 108) 98 (78, 117) 100(82, 118)
79 (69, 106) 78 (62, 105) 78 (63, 106) 80 (64, 07) 83 (62, 104) 84 (66, 101) 89 (71, 107) 94 (75, 114) 08 (78, 122)
PR interval (ms) 99 (77, 120) 08 (85, 120) 106 (87, 134) 114 (82, 141) 118 (86, 151) 121 (98, 152) 129 (99, 160) 134 (105, 174) 139 (107, 178)
101 (91, 121) 99 (78, 133) 106 (84, 127) 109 (88, 133) 113 (78, 147) 123 (99, 153) 124 (92, 156) 129(103, 163) 135(106, 176)
QRS axis () 97 (75, 140) 87 (37, 138) 66 (—6, 107) 68 (14, 122) 64 (—4, 118) 70(7, 112) T0(—10,112) T0(—21,114) 65(—9,112)
110(63, 155) 80 (39, 121) T0(17, 108) 67 (1, 102) 69 (2, 121) 69 (3, 106) 7427, 117 66 (5, 117) 66 (5, 101)
QRS duration (ms) 67 (50, 85) 64 (52, 77) 66 (54, 85) 69 (52, 86) 71 (54, 88) 75 (58, 92) 80 (63, 98) 85 (67, 103) 91 (78, 111)
67 (54, 79) 63 (48, 77) 64 (50, 78) 64 (52, 80) 68 (54, 83) 71 (58, 88) 77 (59, 95) 82 (66, 99) 87 (72, 106)

QTc interval (ms)* 413 (378, 448)

420 (379, 462)

419 (396, 458)
424 (381, 454)

422 (391, 453)
418 (386, 448)

411 (379, 449)
414 (381, 446)

412 (383, 455)
417 (381, 447)

412 (377, 448)
415 (388, 442)

411 (371, 443)
409 (375, 449)

411 (373, 440)
410 (3635, 447)

407 (362, 449)
414 (370, 457)

Bold values indicate that the 95% confidence intervals of the percentile estimates for boys and girls do not overlap.

. . - heart rate
*Corrected QT interval, according to Bazett's formula: QTc=0QT « 4 #T .

Tachykardie — postupny pokles do dospélosti
Osa doprava — vymizeni v pribéhu cca 6-ti mésicl

http://hgmeded-ecg.blogspot.com/2014/09/great-chart-of-pediatric-ecg-intervals.html



http://hqmeded-ecg.blogspot.com/2014/09/great-chart-of-pediatric-ecg-intervals.html
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tttttt ://www.emsl.com/ems-products/cpr-resuscitation/articles/introduction-to-pediatric-ecg-8eYPsnZOhCjQI9Hp/
Tachykardie, osa doprava, dominantni R ve V1, bifazické T V1, kratké QRS



https://www.ems1.com/ems-products/cpr-resuscitation/articles/introduction-to-pediatric-ecg-8eYPsnZOhCjQI9Hp/

https://www.emsl.com/ems-products/cpr-resuscitation/articles/introduction-to-pediatric-ecg-8eYPsnZOhCjQI9Hp/

Tachykardie, dominantni R ve V1, inverze T, kratké QRS


https://www.ems1.com/ems-products/cpr-resuscitation/articles/introduction-to-pediatric-ecg-8eYPsnZOhCjQI9Hp/

P . P, PR P SRR R v ¥ TR s rws T
3 e Taeta basue naeas i : T - : T 3 : canwdbevu
3 ' 1 e e 1S 81 1 v e rRwn o
< §+ + [Ens 52001 SRt poteS
533 53333 I3
19 { SN Sh e e SR
RS . > . B Sl
et g v et g : : e ST = o 14
= ‘s T
aue S : . sawe Ta: e res 3
. ‘o PR SS S sefissagreas b
T v e gr
'y Tt 5 e : <
tases suzae o ! 1 3 > e ns .
al ¥ H 35 : e
-+ + % - - -
e I : a3 i 3 3 8 SRR Eea : :
N ae ; 198 99 =3
—— - seasesin vy | S, w8 )e oad . 1 - e IS2 U SPES Sasas 8
saad ISey z
L 113 - ISRy SON0E -+ - . 18 SHSHE FRRY SOhe + -
Hreeget : < : -1
. 82 Ba : H t e ot
- .o + - 0 : —
.o PRSSE SEDEE 0 . g
- > rerefreredes - . - -
ves e ¢ i < : sl : -
t ') 3 ! Y
roee T + + - R B RS
srergisad ba o¢ creigieaidd 2 ESSNS PRY
- IReS 3 13 4 . -
321 Shebe NEE 1 =1
. . - PREE ERRRE RR = - . * . -4
$ 128 Saps | I3 : T
1o : ot I e rase 4 e
1.“ ‘e . .o ' ! :
: ! 1 e
‘s T T : 1 T * $ + -
e 3 mws G 3 e T TIIST
oo [EReE s :
- - veofereebid — 1 ! . - i - 1
s : P g™
BEE - : :
veawsanaas 0 3 o+ EEESAINSRSS SRR 3 ! 39 821 ¥4
Leanh } 4 4=+ fror e fer e ferotfiesifier : 3 cas s ve
B . His :
frere] . - . . } N
2 2999 - : >
1
b+ oo . - : 8 : -+ 4+ + 9
fre - RS e * ¥ + +
P b be NG : H~ 3
: : Y . +
- 33 St - + + T + ++
3T T T 134 T
ey - -~ -~ -~
seaTiEaaas T : o :
I SR IR IR o -
3 3 - 2es pes
PRSS FRSsY pad - e
R *e )
T 1 IS
1S5 o + T
-t —t- otT 3
<
- -~ -~ PN B¢ -
bpees f 1
' 3 3
=3 o b 3 +
ERERE RRS0S poee — - - - 13 o B
2 e - ‘e
: T
.4 -
o enn T ! ¥ 2
21 = : s 33
+ N b - - .-
> - "3
b b 8¢ jne )8
4 T
sese: I 1 5w .e . e
>
$333:s 3
$ 14 o st nan < ves
. +e - :
i paat + S . - > 4
. 5 L Bd Baas & ' + . "
- Ll : e
reses 123 5208 + : b : 3! . 17
« s . : %
i 5 3 : : L Sa
sussa s I "eeue 3 o 1
ase: . T it e 1283853
I T 5 o T g : 1 3 o N3
g + 1 - : o B84
s v hrrerge J 1 + v
SIeTEEee - 5 - :
Ve e o s nmuee By L 1 " o : :
~ [3sss oot : :
- g8 3 . 59
. . 1 ik + . - e
. -
1
‘= rns 81 +
A /8
. Y =t
= . - T+t ‘o )
- =
BErsanIERL Nwel s e o : : = enn 3 w1 "o
v " e rmn e ' : v, was ' Vo
' ‘o4 % Tt Y " :
-, ‘o -  §
- . T
+ Tt i + + + :
oo ee : A 3 '
e . . 1 34+
.. - -
! 3 T .. '
tasais 1 o R v : - $
T 1
T - Y T
3 1T 1343 3
+ + + +  a T . T :
. rat i1 3
T + + 8 B ¥
188 28 } e 53 Py -
+ ++o44 + e
v =] R R e - A Y -
el $ 44 + ++4+
aeesben $ esnanes s
rrewy us -« + T neses el
- -4- P
>
+ vo e S S + 7 A : ¢
- I3 IS 7 . -
I X : - : 3
PSS poese ane: 2 )¢ e = 5388 : . .
> P44 14 ' B R e
T : . : - ~ -
35 yeossaerea: : 1 :
+ + 1 | "o :
o 3 + $
Fmu s .. 4
PODSS be e § + > + e
ns 29 3 3 got I+ 13353 :
I -
123 5282 e
335 3 et 5
$900s : pt IO0% PRON2 RoSRe B - .
: =3
Rl B . b -
5 - s > ) -
- - 3 "e oo - 1T 4
s T > 5 3 m
p ~e -y - t 1
fusasnea: : T a3 3 .I*- 3 I
12ss Bt poe I + ~ e e poas
: N {e s i I38s e ! :
I : :
"0" B Rl o - LRRE s o - [RS ShRs S
besnde =1 + A o
:
" :
el 3 o . - $ - < 3
v N\ : u% 2 8809 : o
T
: Tefte ! :
.o > 2 B S -~ - - -
2 9 5350002 aeS! : : y N : oS
svossbrocediil - o v et g o4 0 . -+
.o " wwwns : T :
T + -t
IoS 2oy +
oo 3 7 = 3 1 e P ! :
rowyn w $ .- s o T —r
s N Fens b ibe 3 va =
s mmen pa v = POPRE Bt : " 3
. : ot 3 3
T : ve swws
I s 13t
3 + 24+ + + 1 : : + +
» 4 3t '3 3 2 :
> ' - *
+ = ST INENS
ROSSS . - ‘e
+ ’A e SO - e » e - - - - m
-toetdoosafosiafe ++ be .o -
e fert + F : s :
=2 ¥ 33 3 T 3 T T
- T 4
¥ : et T - :
rone T s 3 | #SanEs tRaas RuSHY s
1 | maEEn. saees 881 1
. 1 +
3 e - -+ . >
- 3 5 3 IRSE SRON > > "
gesss 1 138 S2es : : e o e -
' 4 "4 LLLIRTTTY . 4 8 i1 I

www.litfl.com
Tachykardie, RSr‘ ve V1, inverze T, kratké QRS



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 OT
- 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




-
ey
AR
FEE O By st
B
NI
BeAEs

www.litfl.com



Uncoalf i rmed Aia nos&: i

$4e
s
e
42
.
et
4eha
e
g

www.litfl.com



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

Protect
the heart

Shift K+
into
cells

Remove K+
from body

Monitor K+
and blood
glucose

Prevention

Hyperkalaemia

= Assess using ABCDE approach
= 12-ead ECG and monitor cardiac rhythm if serum potassium (K*) = 6.5 mmaol L
s Exclude pseudohyperkalaemia

= Give empirical treatment for arrhythmia if hyperkalaemia suspected

MILD MODERATE SEVERE
K+ 5.5-5.9 mmeol L K+ 6.0- 6.4 mmol L' K* = 6.5 mmeolL?
Consider cause and Treatment guided by dinical Emergs

need for treatrment scenario, EOG and rate of rise i

Seck experthelp JFIY

ECG changes?
= Broad QRS = Bradycardia

m Flat/ absant P waves = Sine wave s VT

10 mL 10% calclum chioride W
‘OR 30 mL 10 % caldum gluconate IV

Kalcium zvysuje prahovy potencial

» Uselarge IVaccess and give over 5-10 min (O b n Ovuj e Vzta h ke Zvy’ée n é m u

= Repeat BEOG

® Consider further dose after 5 min if ECG changes persist kI id OVé m u pote n Ci él u )

Insulin-glucose IV infusion
Glucose (25 g) with 10 units soluble insulln owver 15 min IV

25 g glucose = 50 mL 50% glucose OR 125 mL 20% glucose
Risk of hypoglycaemia

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

Vlastni snizeni kalémie;

Salbutamol 10-20 mg nebulised

.&n’id.r . Consider dialysis
calcium resonium
15 gx 4iday oral or Seak expert help 1%

309 x 2/day perrectum

Monitor serum potassium and blood glucose
K* = 6.5 mmol L'

desplite medical therapy

Consider cause of hyperkalaemia
and preventrecurrence

a) inzulin + glukoza
b) B2-agonisté
c) bikarbonat
(pfesun K* do bunék)

ERC guidelines 2015 summary


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




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
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.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?)“

11

IT]

RHYTHM STRIP: 11

25 mm/sec;] cm/mV

aVR Vi
I
aVL V2
)
|
aVF V3
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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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o Vypotek/tamponada, tachykardie, nizka voltaz, elektricky alternans
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Spodni infarkt (elevace ST — Paardeho viny), kontralateralni deprese
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Hypertrofie pravé komory, znamky pretizeni, osa doprava

https://ecg.
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25mms 1 ' 40Hz=
Anterolateralni STEMI

https://www.researchgate.net/figure/ECG-STEMI-ECG-showing-an-anterolateral-STEMI-in-a-68-year-old-man-with-acute-onset-chest_fig3 323248019
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Hyperkalemie — vysoka T, Siroké QRS

https://www.grepmed.com/images/4242/electrocardiogram-hyperkalemia-cardiology-clinical-ekg-ecg
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Kardiostimulace s fibrilaci sini (a komorovou extrasystolou)
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Deprese ST I, lll, aVF; V3-V6 = De Winter sign, elevace ST aVL, maly ndrust voltaze V3

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




