EKG — diferencialni
diagnostika

Zdroje: Prezentace EKG (Ustav patofyziologie 2.LF UK)
Khan: EKG a jeho hodnoceni
www.litfl.com
www.techmed.sk
www.researchgate.net
Internet



Elevace ST

Ischemické zmeny

Fyziologické elevace ST (konkavni, V2-V4), Casna repolarizace
Perikarditida

Aneuryzma

Vazospasticka angina pectoris

Hypertrofie levé komory

CMP

BLRT — bude probrano samostatnée

Pozor na senzitivitu a specificitu (1) — nekonkavni elevace vysoka specificita ale senzitivita pouze 77%

Pozor na dynamiku zmén (Casné zachycené nalezy)

Nebojte se pouzivat ,hranicni” zavéry a korelujte situaci s klinikou a ostatnimi nalezy!

Nedivte se, kdyz najdete 2 riizné zaveéry v ruznych zdrojich




Fyziologické elevace ST (konkavni, V2-V4)
Nikdy nejsou doprovazeny kontralateralnimi depresemi

Konkavna

ST elevacia

Konvexna
ST elevacia

www.techmed.sk Her

Khan: EKG a jeho hodnoceni
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Elevace ST

https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

V4

V5

V6


https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

Elevace ST

AIM, konkavni tvar elevace ve V3

https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm



https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

Elevace ST

Casna repolarizace (= J-vina)
| v dalSich svodech nez V1-V3

Tvar ,hacku”
| aVR V1 V4
WA ) A TR EER h__J]
Il aVvL ' ' V2 V5
I aVF V3 V6

https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

Je to benigni? — akutni ischemie to neni ale mozna arytmie (Umrti sportovcu)


https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

Elevace ST

Perikarditida
Elevace ST vSude kromé aVR / V1
Deprese useku PR

3 3!
avL V2
aVF V3

https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

V4

V5

Vb


https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

Elevace ST

Lokalni formy perikarditidy (perikarditis epistenocardiaca ©, kardiochirurgické vykony)

https://www.wijgnet.com/1949-8462/full/v6/i10/1067.htm

- Mohou mit elevace ST lokalizované pouze do ¢asti srdce (EKG svodu)

Dif. dg: ECHO (?)


https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

Elevace ST

Casna repolarizace vs. Perikarditida

BeEsRimREEe I

| aVR Vi V4

UL,JMA
[} aVF V3 V6
| a V1 V4

Ul aVF V3 V6

https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm



https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

Elevace ST

Aneurysma
- muze mit kmity Q ve svodech s elevacemi ST
- bez dynamiky vyvoje, bez reciproCnich depresi ST

Rozliseni od STEMI mozné pouze klinicky / anamnesticky

aVF Vi

avlL V2

aVvig

https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm
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https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

Elevace ST

tény

I S

ré

techmed.

Aneurysma pfredn
sk
Wellens syndrome
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Elevace ST

Prinzmetalova vazospasticka angina pectoris

|

RozliSeni klinicky: Elevace ST ,AIM*
https://www.cardiocases.com/en/ecg/traces/chest-pain-

BOIGSt UStoupI' pO nitréteCh (ST se normaIiZUje) prinzmetal-angina/prinzmetal-angina



https://www.cardiocases.com/en/ecg/traces/chest-pain-prinzmetal-angina/prinzmetal-angina

Elevace ST

www.techmed.sk

Takotsubo syndrom = ,broken heart syndrome”
Zeny po menopauze, emoéni stres; asi vyplaveni katecholamin(i a spazmus koronarek
— lokalni hypokineze

Bolest na hrudi, ST elevace, obCas kmity Q, mirné pozitivni kardiomarkery (?);
neni to infarkt ? ST deprese aVR > ST elevace V1 ?

WWW

1] aVF V3 VB

Riziko arytmii a ruptury levé komory

https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm



https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

Elevace ST

Hypertrofie levé komory — svody V1-V3
MUze mit deprese ST v lateralnich svodech
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Elevace ST

trauma

alni

kraniocerebr.

Cnich ST depresi

bez recipro
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t nesmi dostat antikoagulacni / trombolytickou l1éCbu AIM '

. pacien

CAVE



Elevace ST

Pseudo-STEMI

- néktera z predchozich neinfarktovych ST elevaci
- k tomu bolest na hrudi z non-STEMI



AIM u BLRT

Nove vznikly
Jiné nez hrudni svody
Narust voltaze R v hrudnich svodech

Septalni Q

Elevace / deprese ST (kontralateralni) — kritéria Sgarbossové

Nové vznikly BLRT je sam o sobé podeziely z AIM!

Ale

Vétsinou nevite, jestli je nové vznikly

BLRT vznika ve stari jako degenerativni proces (17% populace v 80 letech !)

www.techmed.sk

Predikce: BLRT + Bolest na hrudi = 39% AIM, 36% kardialni choroba jina nez AIM, 25% negativni

https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

Moje doporuceni: délat kardiomarkery (pfip. echo — dop. ESC guidelines pro LVH), sledovat vyvoj v Case

https://www.sciencedirect.com/science/article/pii/S0022073614001666



https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm
https://www.sciencedirect.com/science/article/pii/S0022073614001666

AIM u BLRT

Normalni blok levého Tawarova raménka
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AIM u BLRT

Maly narust voltaze R v hrudnich svodech ano
Nesmi byt pokles voltaze
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AIM u BLRT

,Paradoxni“ septalni Q — u BLRT se septum depolarizuje doleva (R ve V6)
po vzniku AIM se vektor muze obratit — znovuobjeveni septalniho Q (V5, V6, |, aVL)

| | 1] aVR aVL aVF

» Khan: EKG a jeho hodnoceni



AIM u BLRT

hrudni svody (spodni infarkt)
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AIM u BLRT

kritéria Sgarbossove

Sgarbossa’s Criteria
LBBB / Paced Rhythm

V1,V2 V3

www.litfl.com

l

https://litfl.com/sgarbossa-criteria-ecg-library/

Konkordantni elevace ST >1mm ve svodech s pozitivnim QRS
Konkordantni deprese ST>1mm v V1-V3
Excesivné diskordantni elevace (ST >5mm) / 25% hloubky kmitu S

Bodové ohodnoceni (5,3,2 - >3 = pozitivni)

Specificita vysoka, zdaleka nema 100% senzitivitu (20-80%)


https://litfl.com/sgarbossa-criteria-ecg-library/

AIM u BLRT
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AIM u BLRT

Plati i pro stimulovany rytmus

Protoze kardiostimulator je v prave komore, vytvari stejny obraz jako BLRT ., cchmed.sk

R VERRE 14133 1o T — VL T BERY SE3E1 B3 ES TR3S1 [ EE ] JAATY B2 13N BEE
‘ : ‘ ‘ ; ; [ . Bttt ‘ ‘ ‘ :

B S —

| www.litfl.com

PCI potvrzeny zadni infarkt (V2 — deprese, ,inverze® T, naznak R)



AIM u BLRT
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AIM u BLRT

Existuji dalSi znaky AIM u LBBB:

Cabrerovo znameni
Vyrazny zarez (>0,05s) ve vzestupné Casti S viny V3-V5

Chapmanovo znameni
Vyrazny zarez (>=0,05s) ve vzestupné Casti R viny V5-V6

R aRsRaGs (e i

http://file.atuder.org.tr/ atuder.org/fileUpload/ljgINIEehpTn.pdf

A
| e fnanan IENBETRpED Ipae Y
wo WY Y [ [ v Specificita 90%
Senzitivita nizka
1 http://file.atuder.org.tr/ atuder.org/fileUpload/IjgINIEehpTn.pdf
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AIM u BPRT

BPRT ma normalné kmity Q v lll a aVF
Podezfeni na infarkt spodni stény pouze pfi kmitech Q i ve svodu |l

BPRT muze mit kmity Q ve V1 a V2.
Podezfeni na infarkt je pfi kmitech Q i ve svodech V3 a V4

V elevacich ST nejsou popisovany zmény



AIM u BPRT

Normalni blok pravého Tawarova raménka
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EKG a jeho hodnoceni

Khan



AIM u BPRT
Brugada syndrom

BPRT + elevace ST oblouckovitého/sedlovitého tvaru ve V1, V2 a V3
Zde se neiedna o infarkt

]
45e 5. sas semms

Khan: EKG a jeho hodnoceni




Nespecifické poruchy nitrokomorového vedeni

DilataCni kardiomyopatie - je zde pfitomna abnormalni repolarizace, variabilni nalezy

B

https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm
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https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

AlM u LVH

Hypertrofie levé komory (aVR < V1)
Elevace ve svodu aVR — dif. dg. uzavér kmene levé koronarky
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https://www.wjgnet.com/1949-8462/full/v6/i10/1067.htm

AlIM u LVH

AIM u hypertrofie levé komory je velmi obtizné diagnostikovatelny
(na rozdil od BLRT v zasadé neexistuji kritéria)

http://hgmeded-ecg.blogspot.com/2015/12/Ivh-with-anterior-st-elevation-when-is.html
https://www.sciencedirect.com/science/article/pii/S0022073614001666

N Table 3
[Are the ST elevations v1—v3?] N-O ( Usel\s’:;n:;tr:ri/:CC/ Diagnostic characteristics of electrocardiographic criteria for predicting presence of angiographic culprit lesion in patients with left ventricular
hypertrophy
lYE‘S Criteria Sensitivity (%) Specificity (%) Positive Predictive Value (%)
Is the ST elevation / R-S wave I-mm ST-segment elevation in any contiguous leads 77 53 39
No [ ratio > 25%? ] I-mm ST-segment elevation in any contiguous leads, 2 mm if 73 58 40
leads V,—V5
lYeS I-mm ST-segment elevation in any contiguous leads, 2.5 mm 68 74 50
if leads V,—V;
[ >3 leads with ST elevations? ] I-mm ST-segment elevation in any contiguous leads, 2 mm if 64 93 78
Yes leads V,—V;, and ST-segment/R-wave ratio >25% for
leads V,—V;
lNO I-mm ST-segment elevation in any contiguous leads + 18 96 67
presence of Q waves
{ V1 -V3 T-wave inversions ] I-mm ST-segment elevation in any contiguous leads + ST 50 86 58
present? segment flat or convex
I-mm ST-segment elevation in any 2 contiguous leads but 3 68 80 56
ﬁo YEN contiguous leads if leads V|-V,
NOT A STEMI | L “TRUE’ STEMI J

https://pubmed.nchi.nim.nih.qov/22738872/

http://www.ecg-quiz.com/guidelines/stemi-vs-hypertrophy/

Armstrong 2012 — ovSem senzitivita i specificita je nizSi i ve srovnani s LBBB
LVH ma variace ve velikosti ST elevaci i u pacientt bez AIM (1)

Cetba pro dObeVOlnlky: http://ngmeded-ecg.blogspot.com/2015/12/lvh-with-anterior-st-elevation-when-is.htmi



http://hqmeded-ecg.blogspot.com/2015/12/lvh-with-anterior-st-elevation-when-is.html
https://www.sciencedirect.com/science/article/pii/S0022073614001666
http://www.ecg-quiz.com/guidelines/stemi-vs-hypertrophy/
https://pubmed.ncbi.nlm.nih.gov/22738872/
http://hqmeded-ecg.blogspot.com/2015/12/lvh-with-anterior-st-elevation-when-is.html

AIM u LVH

Akutni infarkt
myokardu, EKG v
fadu hodin po
Sobé, pacient se
znamkami AIM

http://hgmeded-
ecq.blogspo t.com/2015/12/lvh

-with-anterior-st-elevation-
when-is.html



http://hqmeded-ecg.blogspot.com/2015/12/lvh-with-anterior-st-elevation-when-is.html

AIM u LVH

. l

Il aVF A%

] - - . .
‘FM‘\L‘-“ aVF V3

~ eig r \ 1 i

| aVR . Vi V4

] aVL V2

m aVF V3

Variace ST elevaci
v ¢ase u pacienta
s LVH bez znamek
AIM

https://www.sciencedirect.com/scie
nce/article/pii/S0022073614001666



LVH vs LBBB

U LVH se Casto postupné vyviji porucha nitrokomoroveho vedeni (nejedna se o nahly vznik bloku) —
potvrzeno studiemi s ECHO

! WK
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A. QRS duration over time

R A .

140
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§ul®
C. ECG after 6.5 years: QRS duration = 142 ms = & R=0.82 (P <.001)
v
' avR " va @ 40 Slope of line = 6.2 ms/year
o increase in QRS duration
R R i L E I BT p i g i \ ~'  20
] ! ' l 0
x i | EHlEESEE i ] 0 bl .1 2003 2005 2007 2009
e Pt e R \ ——— — - __“ 4 b s 'I._ Mt ]’,l a Vil ST i Y“r
" ave Ve {21 : | ve { |
= e - - .- { \ { g
V p
iy W T 0 D GO ) A G ) G ) https://svmi.web.ve/whintertips/ ELECTROCARDIOGRAFIA2.pdf
{ ' | ! ! :

Nikde v pribéhu sledovani se nevyskytla nahla zména morfologie komplext QRS



LVH vs LBBB

U LVH pozZadovano prodlouzeni QRS nad 130/140 (zeny/muzi) ms.
Pozadovana prltomnost zarezu ve 2 svodech 1,aVvI,vV1,vV2,V5,V6.
o B R R E e kB | bl b el Vo

SR RS G 'ﬂf‘\; B RS O LR G

R R e

L S IR O IO V2 T2 LS L L ; [ et Ve : Ficid ; :
x—.../\} ';J;;L ‘,._.JL.\, SRS SEIGRIER W PG SR S SRR BESEEER S s] 'L;.

e e I [ e e
. | WE. Lt (B i 7 HEEEL -;.J.vs» . ‘
B e otk s e L B S S i Ol s e e

https://svmi.web.ve/wh/intertips/ELECTROCARDIOGRAFIA2.pdf

B. ECG 1 year later: QRS duration = 148 ms

| el il avR ! ' i ' \al R Love

?Jak ale potom poznat LVH od
LBBB na EKG?

Ani septalni Q to nefesi. U LVH je
Casto zvétSené, ale muze i chybét.




LVH vs LBBB

Normalni blok levého Tawarova raménka
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+ Khan: EKG a jeho hodnoceni



Kmit Q

Septalni Q (fyziologické)

Svod Il (fyziologickeé)

Hemibloky

Svod aVr (V1) — varianta normy

Svod aVI — u osob s horizontalnim sklonem osy

Svody Il a aVF — <0,04s, <3mm, hraniCni nalez

Vyrazna rotace proti sméru hodinovych ruciCek
Transmuralni infarkt / jizva

Hypertrofie levé komory

Hypertroficka kardiomyopatie

Myokarditida

WPW syndrom

Jiny loZiskovy proces (nador, fibréza, sarkoidoza)
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Septalni Q (fyziologicke)

V1

<0,04s, <3mm
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EKG a jeho hodnoceni

Khan



Svod Il (fyziologicke)

Podstatou je depolarizace septa
Ze stejného duvod je ¢asto Q v aVR

velikost az 7mm (10mm)

QRS Complex
Lead 11

https://www.cvphysiology.com/Arrhythmias/A016

:aVR<-

Khan: EKG a jeho hodnoceni


https://www.cvphysiology.com/Arrhythmias/A016

Kmit Q

,

EKG a jeho hodnocen

Khan

e AR AR LI R,
smzezns: o iammma Ssman aaas R R e T
T e T maEEmax srase sEuEs pea T
)RS 8 Soa ) 13 s B 1 -
g
HeH rSEEramaEmans i a e,
—_— : ahaaaaa sasne bans HHHHH HHH
— S Res £ e
HRET ISSSE SST urF L PSS RESSs euEE § pEE
— HE Y H HE T
ias : t T
-+ - —eeosfiran - - R ...
u - nEsasEEEEEEmy 1SS uE B e 48 - ~uas o
i = 353 Sanwa Nanns - 4ud na tiameanan:
o b i e anadinana T anaae
—+ t B N e R ERe aae e —
0 H+ gt A
> FEERY BTaERaITeats S IEETsSaeanmsaEEssassiirassmasciazexIERREl: aniiEEaioaa:
T anm ais aESe nasRnan samanan:
S Hverttobodtite fadeodin ha 8¢ no. [ 2SI SRR ne:
F - R T 1B En 8 eas
: SEEaNE BaaTY aRy od smnad simnn 3aztamss RERn :
e N e s8us: sra: TR
i 4 ISSEN asans tanue
> R T !
-y - - - 1 +ry ¥
q 3 RN NER R ENNY ERAED snnaE nu s szmresmme swran wswE 1 5 +
I 1 T rmme s T IEEEE T NR AR
T s EE EE GESEA SANGN AEEGEN LN mmamy s us
Ie e 1T .. PR R R T 3 T capeeead
.y - R B - o he .. - l. nne
—_—
e e e T ETEITE (Bimmasnaauy n SRR
a B = e 122 1232201 1080t aast [S55; Snmses) SmsBsase
»wwws 1 1 1T
M EE o mn T R R
i 3 s s saasanaNss w ians mem i
¥ s IsmsscassnERAn w0
T Tt i sisaasa v Hanneane
1 IS B H+ .. IS BaE 81
¥ IS0 SRR NS RERNE IR ET D AR B ey
353 Beaanan aras T saEa
PR iR EREEEEEEREEE iETas HHE iSEiepissataats
38 su s [ anasIteS 4 T 3 TH+
Ehass snsee 2Eue e st -/ 1 e swwe rew
E 33 R SHEHIE . =
T 148 T ssaemnmeman R AL HHH 3 'l RANER TIrY IEETE RATH TN B
= as, :
s ISR INAE | SRNBEN B IS FEDES INTET Su e R SRR } - ! 3 I
i i : ; TR Sisisaipnnien:
- BB N ¥ T S84 Bue oa = T ¥ 13
InSEE R aNe FUNL T ERBEIRRAE B I Trrees T T T s Ensw
H PR E T =5 b ae: HHE
TESNE S8 aw et beoo mv' R R - I RR. B . R RN
Hie e ! T TP R HHEEEH NG
: . e T 1 EeEE o avaa
HENED Eane s EEEWEY FREWE B : 8854 Boass SanES B e
: HHEEEE 28 1 TR aaman: S8 seauy susass 1uss BERAS
ssizEns T i ¥
iaNEsuEzanaana pest T T H T iAiai) aaszanas
R R ! SR R
F H TIIEIIIIIiiESiiiasail Gaiieen
FEEE : S
H T T :
sezassass : e :
V e = SETR - " T I sE REuw
! =+ FEuEs smaEEamwe ‘e . sums
0 T : : HH
! P : aasaioraiiny : T 3
o) 3 e e e S ¥ N TR
INASE SEEAR SRR BN . 52 3 H Iy sEssaEe s 8w e
aed R RIDREE TP B e 4. .- n gy HHE
> H i jaaas smmurawRsy cumE b T HHH i3] Bunn bus s
: T aEasasisail{sREIiIE:
O 5, ranan i HHHHHHH T i iaan, H N
— e IS oo bee e rmE s smmee suws g RS Ee reews suw \ smwe
B : : soaiiiieaie: HiE ] : THHE
N e I EEEiBRaaasasassmwanssay: ' seses seuns o gttt
— Y 1% BE TRy EE NS SEEESasne auzw. ERu s ISLIET A +H+H
O i 3a3 s Sa5sandan Samsimsaniziiin: :
M / HHH HH av EERiiaSEasssstnnenia :
\ gt T IS BRBaS SSSES by N INSSS S5 RN aE. 28w
NG S Iiiissaiisacsisen: \
HHTH ¥ HE SEEsiiianasans:
aaisamaaans. s RISl IR I rea
aauas smanaaaazaRaRa ) 3
e ERaRERNsaRai aimiee feaasmens
emsiinaassssss tans: $ T
ISE3: i) sasanas tanes T
8888 EEEs ras seues nue s peses 2l T
IS RS - oS S ahe Anss o w rwn
aatianassaaasinas : : =+
Bamat ias - R R s
I B

Posterior Fascicular Block

Hemiblocks.png

ilFile

Hemibloky

Anterior Fascicular Block

/lwikem.org/wi

https

Narmal His-Purkinje System




Kmit Q

Horizontalni sklon osy
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Rotace proti sméru

normalni
intermedialni sklon

vyrazna
rotace ve sméru
rudicek*

vyrazna

rotace proti sméru
rucicek*
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Kmit Q

Infarkt spodni stény

HEE e | aVR

- kmity Q ve vSech svodech (vCetné Il)

- porovnat s anamnézou pacienta
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Fyziologické Q ve svodu Il pro porovnani

* Khan: EKG a jeho hodnoceni
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EKG a jeho hodnoceni

Khan:

ky (elevace ST, bolest)

Si znam

Akutni infarkt myokardu
- dal



Kmit Q

Nahodny nalez bez dalSich znamek je problém

(pacient bez znamek kardialniho onemocnéni, Khan hodnoceno ,hranicni EKG®)

by

e
BTREL RGPl i cae

* Khan: EKG a jeho hodnoceni



Kmit Q

,infarkt nejistého stari”
- kmity Q pretrvavaiji léta, ale mohou vymizet
- i elevace ST (aneuryzma) a inverze T mohou pfetrvavat (znemozneni diagnostiky nového AlM)

V/\NV/\ }VI L J e ,&_ﬁ e
s l it ﬁ\/J\\/

V3 Vé

* Khan: EKG a jeho hodnoceni



Kmit Q

Pozor na atypické priciny AIM!
Jfyziologické kmity Q"
VS

familiarni hypercholesterolemie, Kawasakiho choroba

16leta pacientka s Kawasakiho chorobou a AIM spodni stéeny

I ] avR aVvL avF
| i il
Ne~Ad NN\ i s A

V2 Vi V, Ve

T L

* Khan: EKG a jeho hodnoceni



Hypetrofie levé komory

napéti levé komory?
el. okno srdecni (dilatace)?

Kmit Q

posun stény srdecni blize k elektrodam?
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https://drsvenkatesan.files.wordpress.com/2012/02/voulme-overload-of-lv-ecg-in-diastolic-overload.jpg



https://drsvenkatesan.files.wordpress.com/2012/02/voulme-overload-of-lv-ecg-in-diastolic-overload.jpg

Kmit Q

Hypertroficka kardiomyopatie (septalni)

hluboké a stihlé Q v lateralnich a ev. spodnich svodech (,dagger-like®)

znamky hypertrofie levé komory

e e s
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pricinou je hypertrofie septa
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Kmit Q

Myokarditida
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Rada zmeén: tachykardie, inverze T, elevace ST, kmity Q, blokady

A4

Blokady a kmity Q mohou mit negativni prognosticky vyznam


https://www.wikidoc.org/index.php/File:Peri022.jpg

Kmit Q

WPW syndrom — negativni delta vina imitujici Q infarkt

TYP A - svod aVL

T AXEg

-40

77
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15

Unctnfirmed diagHosis.

- ABNORMAL ECG - |
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Kmit Q

WPW syndrom — negativni delta vina imitujici Q infarkt
TYP B — svody lll, aVF

eferred by: |
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Maly narust voltaze v hrudnich svodech

Nespravné pfilozené elektrody (zeny 7% vs muzi 2,7%)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2771797

Rotace ve sméru hodinovych ruci¢ek https://www.researcheatenet/publication/41485469 Prevalence and prognostic value of poor R-wave progression
AIM

Hypertrofie levé komory

Levy predni hemiblok

CHOPN (emfyzém)

BLRT — bylo probrano


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2771797
https://www.researchgate.net/publication/41485469_Prevalence_and_prognostic_value_of_poor_R-wave_progression_in_standard_resting_electrocardiogram_in_a_general_adult_population_The_Health_2000_Survey

Maly narust voltaze v hrudnich svodech

nespravné prilozené elektrody (prohozené V1 a V3)
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Maly narust voltaze v hrudnich svodech

normaini
intermedialni sklon

vyrazna
rotace ve smeéru
rucicex”

vyrazna

rotace proti smeru
rucicek*

gR komplexy*

chybéjici kmity R
ve V;-V5 patologicka Qs

Vyznamny zejména tehdy, pokud se voltaz v pribéhu hrudnich svodd zmensuje

Khan: EKG a jeho hodnoceni



Maly narust voltaze v hrudnich svodech

Rotace ve smeéru hodinovych rucicek

(pomucka — pfechodni zéna)

LAl wemia b GRS _._L :

. ,\V/\u....,\v(/\\ ,.-,J‘/'“J\-. :.A,,W‘}LA_.‘/\; HE
i i

+ Khan: EKG a jeho hodnoceni



Maly narust voltaze v hrudnich svodech

V2 |aaanaaanaas ! V4

Akutni infarkt myokardu

(chybi pfechodni zéna) BHIBHIB R B R EER ‘ﬁdlu\ /\»ﬁvf"-
e R
V2. | | | V5 |

| faNe

N i R

il WJ i

* Khan: EKG a jeho hodnoceni

89 s ¥ STAEASaAsiaRnLEs seactns pd



Maly narust voltaze v hrudnich svodech

o
Hypertrofie levé komory i R
(zndmky HLK — voltazova A A
kritéria) e

* Khan: EKG a jeho hodnoceni



Maly narust voltaze v hrudnich svodech

DilataCni kardiomyopatie (dalSi znamky: P biatriale, HLK (dilatace stejny obraz jako hypertrofie, HPK
prekryta), znamky pretizeni)

I l |
| l
1] | oVL Ve Vs
| I I
| |
111 oVF | V3 V6

| | |

RHYTHM STRIP: 11
75 mm/sec: ]l am/mV

e www.techmed.sk



Maly narust voltaze v hrudnich svodech

Levy pfedni hemiblok (osa doleva, q |, r lll, prodlouzeny €as do vrcholu aVL (>45ms))

depolarizace endokard-epikard (LAH, LVH, LBBB)

R _____ !
| i L]
1
T %Mwﬁﬁﬂwfﬁﬂﬁmta/\“”ﬂ%{/‘—ﬂuf
R amplitude » i \
die Eom il i
e e L L%““( T ”—” ‘@ij
| i : | , S
= b EEE e -
VAT i | =y ‘ e
T T TR
,l | | I 4. i | |
° L
B | S i |
QRS duration i :N‘MM'MI‘M,M4M'~M\(/M”M# ’,”\-—“—'{r/\—*fv
| e e i | e | =

VAT = ventricular

activation time
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Maly narust voltaze v hrudnich svodech

CHOPN (emfyzém)

Khan: EKG a jeho hodnoceni



Dominantni R ve V1

Tenka hrudni sténa

Rotace proti sméru hodinovych ruciCek

Pediatricke EKG

BPRT

WPW

Hypertrofie pravé komory, hypetroficka kardiomyopatie
Zadni infarkt

Dextrokardie



R ve V1

Dominantni

ych ruciCek

i sméru hodinov
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EKG a jeho hodnoceni

Khan
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Dominantni R ve V1

Pediatrické EKG

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

Dominantni R ve V1

Zadni infarkt

Vi

A A A

B i

e AL
+ znamky spodniho infarktu T T )

+ Khan: EKG a jeho hodnoceni



Khan: EKG a jeho hodnoceni

WPW syndrom — Typ A

Dominantni R ve V1
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Dominantni R ve V1

Dextrokardie
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Hypetrofie PK
Rve V1>/mm
osa doprava
znamky pretizeni
P-pulmonale

Dominantni R ve V1

Hypertrofie pravé komory
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Khan:l EKG‘ a jeho hodnocer;i



Hypetrofie PK
R ve V1 > 7mm — muze byt u BPRT

osa doprava — osa muze byt kamkoliv (vCetné

doprava)
znamky pretizeni — deprese ST normalni

Dominantni R ve V1
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Khan: EKG a jeho hodnoceni



Dominantni R ve V1

Hypertrofie pravé komory ?
Hypetrofie PK vs BPRT

R ve V1 > 7mm — muze byt u BPRT =l auR ',‘ us \ ‘.‘

Sife QRS — inkompletni BPRT normalni i l' l |

osa doprava — osa muze byt kamkoliv

(vCetné doprava) \/@

znamky pretizeni — BPRT deprese ST normalnl

zbyva | |

P-pulmonale \/@r\/—-ﬂw\/‘j\" w@,\f—-f\« I~ L: "‘J\‘r\/"'/\'[.\//
| ;

RSR tvar ve V1

https://www.stefajir.cz/pretizeni-prave-komory-ekg

(Teoreticky se muze jednat o inkompletni BPRT s p-pulmonale bez hypertrofie pravé komory)
Khan doporucuje nediagnostikovat HPK u: BPRT, WPW, zadni infarkt, déti, dextrokardie, rotace proti sméru rucicek

Obé zmeény navic mohou mit spoleCnou etiologii



Tachykardie

Khan: EKG a jeho hodnoceni

pravidelna
sinusova tachykardie

atrioventrikularni nodaini
reentry tachykardie (AVNRT)

flutter sini (s neménnym
AV prevodem)

sifiova tachykardie
(paroxysmalni i neparoxysmaini)

WPW syndrom (tachykardie
s krouzivym vzruchem)

pravidelna
komorova tachykardie

supraventrikularni tachykardie
(se starsim nebo funkénim
blokem raménka)

AVNRT
WPW syndrom (ortodromni)
sinusova tachykardie
sifnova tachykardie
flutter sini s neménnym

AV prevodem

WPW syndrom (antidromnl,
tachykardie z preexcitace)

11, krok

tachykardie se stihlym komplexem QRS*

nepravidelna
fibrilace sinf

flutter sinf (s proménlivym
AV pfevodem)

sifnova tachykardie (variabiinf
stupen AV bloku)

multifokdlni sifova tachykardie

tachykardie se Sirokym komplexem QRS

-

nepravidelna

fibrilace sini (s biokem raménka
nebo s antidromnim WPW
syndromem)

flutter sini (s proménnym AV
prevodem, s blokem raménka
nebo s antidromnim

WPW syndromem)

Torsades de pointes

* viz kapitola 11




Tachykardie se stihlym komorovym komplexem

PRAVIDELNA
Sinusova tachykardie

Sinova tachykardie
AVNRT

Nekteré AVRT
Flutter sini (s neménnym prevodem)

NEPRAVIDELNA
Fibrilace sini

Flutter sini s proménnym prfevodem

Multifokalni sifnova tachykardie

Sinova tachykardie s proménnym stupném AV bloku



Tachykardie se stihlym komorovym komplexem

WPW syndrom Ize vyloucit, Ize-li navodit AV blok (masaz karotického sinu, adenosin)
AVNRT (obvykla forma) — hledejte viny p deformujici terminalni ¢ast komplexu QRS
Ortodromni WPW tachykardie — vina p po QRS s intervalem RP kratSim nez PR
Vzacné typy AVNRT i ortodromniho WPW — vina p po QRS, RP delSi nez PR

Nalez viny P pozitivni ve svodech I, lll a aVF vyluCuje AVNRT i WPW syndrom (=sinusova nebo sinova)
Negativni P ve svodech I, lll a aVF svedCi pro AVYNRT nebo WPW syndrom

Frekvence komor > 220/min nebo elektricky alternans svedci pro WPW syndrom
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Tachykardie se stihlym komorovym komplexem
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Tachykardie se stihlym komorovym komplexem
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Flutter sini — rozeznatelné flutterové viny, negativni spodni svody, pomala sestupna a rychla vzestupna cast
(! Techmed toto EKG popsal jako SVT nespecificky ,ST deprese”; ECG-quiz.com nerozliSuje PSVT/atypické fluttery)



Tachykardie se stihlym komorovym komplexem

Courtesy of Jason E. Roediger, CCT, CRAT

www.wikiwand.com

Multifokalni sinova tachykardie — aberantni viny P, nepravidelna akce
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Fibrilace sini s rychlym prevodem — nepravidelna akce, fibrilacni viny rozeznatelné ve V1
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Tachykardie se stihlymi komplexy a RP > PR
1) Vzacna forma AVNRT (fast-slow) 2) Vzacna forma ortodromniho WPW 3) Sinova tachykardie (?)
NerozliSitelné ?



Tachykardie u WPW = AVRT

Velké mnoZzstvi typu tachykardii, sloZita diferencialni diagnostika

Ortodromni

- Stihlé QRS

- Pravidelna akce

- VIny P nasleduji po komplexech QRS

- RPinterval kratSi nez PR (retrogradni aktivace jde rychlou drahou)
- Nékdy elektricky alternans

Vzacny typ ortodromni

I : . K , h Orthodromic Antidromic
- Siné aktivovany pomalou akcesorni drahou Narrow Tachycardia Wide Tachycardia
- RP delSinez PR
Atrium Atrium

Vzacny typ antidromni ] o * l
- Siroké komplexy QRS (komory aktivovany akcesorni drahou) | = — s — >

f . : , L s , e BRANCHES l
Vzacné antidromni progradni vedeni pr—" oy

’ v - ’ , , , v Ventricle Ventricle
- Vice nez jedna akcesorni draha vedouci progradne ;

Y [} i 1 '\
’f) ‘,\ / / : /,/ \ // I‘\ //

J A I |
_ | i | ¥ %0
Absence WPW na EKG po konverzi
nevy|uéuje WPW jako etiologii! https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2938490/

https://handbook.bcehs.ca/clinical/12-lead-ecgs/abnormal-ecgs/wolff-parkinson-white-syndrome/



https://handbook.bcehs.ca/clinical/12-lead-ecgs/abnormal-ecgs/wolff-parkinson-white-syndrome/

Tachykardie se stihlym komorovym komplexem

Coje PaT ??? - pomucka QT interval

Viny P prichazeji po komplexu QRS

Viny P nejsou v terminalni Casti komplexu QRS = neni to AVNRT
Viny P negativni ve svodech I, lll, aVF = neni to sinusova tachykardie

Interval RP kratsSi nez interval PR = vylouCeny ,vzacna formy* AYNRT/AVRTii |

Zavér: Ortodromni AVRT (WPW syndrom)

Znaky: Frekvence >200
P viny prekryty nebo retrogradné

QRS Obvykle l’JZky HBR | RR | QTc and normal limits
30 | 15 0.46 (0.41-051)
RP < PR 50 | 1.2 0.42 (038 - 0.40)
Muze byt elektricky alternans R L e
80 [ 075 | 035(032-039)
90 | 067 | 033(030-036)
100 [ 0.60 | 031(028-034)
20 [ 050 | 0.29 (0.26-032)
150 [ 040 | 0.25 (023 -028)
180 [ 033 | 023 021-025)
www.researchgate.net 200 | 0.30 0.22 (0.20-0.24)
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Khan: EKG a jeho



Tachykardie se stihlym komorovym komplexem
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Pokud nejsou rozliSitelné viny P, nelze udélat diagnézu proti AVNRT (?V67?)
(dg. potvrzena diky WPW syndromu na EKG po podani adenozinu)

www.litfl.com



Tachykardie se stihlym komorovym komplexem

Negativni p ve Il a lll
Interval RP delSi nez PR

Tachykardie preruSena sifiovou extrasystolou, po které je akcesorni draha refrakterni
Okamzité nastartuje znovu po dalSim sinusovém stahu

7 v Y e s ’ A/ ¥ Yo Nt N\...I__.A/\ A " W ~ s N '\ \.
Zaver: vzacna forma AVRT - ortodromni vedeni i i i
s pomalou akcesorni drahou RS R B e i
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Khan: EKG a jeho hodnoceni : ] | b



Tachykardie s sirokym komorovym komplexem

PRAVIDELNA

- Komorova tachykardie

- Supraventrikularni tachykardie s blokem raménka
- Neékteré AVRT (antidromni z preexcitace)

NEPRAVIDELNA
Fibrilace sini s blokem raménka

Flutter sini s blokem raménka
Varianty WPW syndromu (AF s WPW)
Torsades de pointes



Tachykardie s sirokym komorovym komplexem

Komorova tachykardie

Negativni komplexy ve V1 az V6 (negativni konkordance)
(Pozitivni konkordance spise VT ale Ize WPW syndrom (antidromni vievo))

QR morfologie komorovych komplexu V2 az V6

AV disociace (vice QRS nez P)

Negativni komplexy ve V5-V6 (QS nebo rS; R/S <1)

Zalomy ve V1 s levym > pravym ,rabbit ear”
(kontrast proti BPRT)

MUzZe mit extrémni deviace osy
* Khan: EKG a jeho hodnoceni

https://www.freepik.com/premium-photo/side-view-

- red-brown-cute-rabbit-isolated-white-
I# Mﬂ background 5278694.htm#page=1&query=rabbits&pos
e ition=0



https://www.freepik.com/premium-photo/side-view-red-brown-cute-rabbit-isolated-white-background_5278694.htm#page=1&query=rabbits&position=0

Tachykardie s sirokym komorovym komplexem

Komorova tachykardie — negativni konkordance QRS " AL V’mﬂ M ( \1/ ‘\11]/"“\ [ \f\j/\
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Tachykardie s sirokym komorovym komplexem

Khan: EKG a jeho hodnoceni
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Tachykardie s sirokym komorovym komplexem

Komorova tachykardie
Capture beat (sinusovy stah vmezereny do tachykardie)

Fusion beat (stah vznikly kombinaci sinusového a komorového impulzu)

P p p p C F

Komorovy Splynuly stah
stah

Sinusovy stah

DR L S Ve bt D e RIER L e
Pttt Wl MBS B
TSEETEANE [ESEEE T SR EEER (B SR b o SRR VS 12 4%
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iz:tf 2 o Ao X 2 L8 FA Lk R K,

p p waves in AV dissociation
F Fusion beat

www.techmed.sk www.liftl.com

Ani toto bohuiel nen|' 100% Speciﬁcké http://hameded-ecg.blogspot.com/2016/06/wide-complex-tachycardia-with-fusion.html
Capture beat muze mit i WPW syndrom s AF

U\jﬁ!x‘} 4 J.j" ikt 3

C Capture beat


http://hqmeded-ecg.blogspot.com/2016/06/wide-complex-tachycardia-with-fusion.html

Tachykardie s sirokym komorovym komplexem

Komorova tachykardie
- Capture beat (sinusovy stah vmezereny do tachykardie)

- Fusion beat (stah vznikly kombinaci sinusového a komorového impulzu)
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Tachykardie s sirokym komorovym komplexem
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https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-s ntricular-dis



https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/atrioventricular-dissociation

Tachykardie s sirokym komorovym komplexem

SVT tachykardie s blokem raménka
- AVNRT, ortodromni WPW, sinové tachykardie, flutter sini

CAVE: blok raménka muze byt ,funkéni® — aberantni
vedeni (pacient nemusi mit blok na klidovem EKG!)

https://www.healio.com/cardiology/learn-the-heart/ecg-review/ecg-topic-reviews- od
and-criteria/left-bundle-branch-block-lbbb-review SV v -

Khan: EKG a jeho hodnoceni



Tachykardie s sirokym komorovym komplexem

SVT tachykardie s blokem raménka
- AVNRT, ortodromni WPW, sinové tachykardie, flutter sini
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https://litfl.com/wp-content/uploads/2018/08/ECG-SVT-AVNRT-LBBB-2.jpg

Toto je SVT (AVNRT) s BLRT — typicka morfologie BLRT ve V6 (pozitivni, rozSifeneé, chybi septalni Q)
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Tachykardie s sirokym komorovym komplexem

........ i

150 Hz| 230 0.0 mm/

1 1 Wi $a3
| | 198 I ULTIMATE Re-order NO 100-11451 Ph: 1 300 793 755 Fax: 1 300 783 018

CAVE: VT z vytokoveého traktu pravé komory ucinné imituje SVT s BLRT (!)
Je pritomna AV disociace

www.litfl.com



Tachykardie s sirokym komorovym komplexem
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Fascikularni tachykardie — reentry v komorach u prevodniho systému (=VT!)
Verapamil senzitivni VT



Tachykardie s sirokym komorovym komplexem

. Antidromin[ WPW syndrom
{15t M Bl 1 |

« www.litfl.com

......

i ’ i : | HiHER ! bt
Dev_: St 81 et Speed 25 m/sec anb 10 m/nv Chest: % m{/mv J Il" 50~ 0. 15 150 Rz

PBOSOA P?

i ] 1

Siroké komplexy QRS pozitivni QRS ve V6, vétsinou je vidét delta vina, TF mulze byt >200,
retrogradni p vina s RP>PR

https://ecgwaves.com/topic/pre-excitation-avrt-wolff-parkinson-white-wpw-syndrome/



Tachykardie s sirokym komorovym komplexem

Brugada Algorithm Vereckei Algorithm

Absence of an RS complex es . - es
in all precordial leads? Y » VT SN=21SP=1.0 A-V dissociation present? y vT
no no
Rto S interval > 100ms yes Initial R wave in aVR yes
in one precordial lead? VT SN=.66SP=98 present? vT
:'—H 100 msec
no " " lno
. e - R , PR
AV dissociation? yes » VT  SN_82SP-98 “ | ‘ QRS morphology ves "
o unlike BBB of FB?
no
v no
Y
Morphology criteria for VT present yes
. . i > » VT  SN=.987 SP.965
both in precordial leads V1-2 and V67 "4"' v, <1? yes . VT
lno * www.litfl.com l
no

SVT SN=.965 SP.987

SVT
Ve
ANl | v

Nepozna antidromni WPW syndrom (zjednodusSené) Nepozna fascikularni VT

vi=0.3
vi=0.65 vi<vi— VT

https://www.wikidoc.org/index.php/Ventri
cular tachycardia_differential diagnosis



Pediatrické EKG

Rada chorob ma zmény analogické zmé&nam u dospélych osob:

rytmus (sinusovy, sinovy, nodalni, komorovy)
arytmie, blokady

Néktere nalezy je nutno korigovat na vek

frekvence, osa, intervaly

Specifické choroby pro dané vékové obdobi:

Niz&i vyskyt:

vrozené vyvojové vady

preexcitace

blokady

relativne Casté perikarditidy a myokarditidy
ijontové zmeny

Ischemie
nékteré arytmie (VT, VF)

https://litfl.com/paediatric-ecg-interpretation-ecg-library/

https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology.html



https://litfl.com/paediatric-ecg-interpretation-ecg-library/
https://www.utmb.edu/Pedi_Ed/CoreV2/cardiology/Cardiology.html

OdlisSna kritéeria pro hypertrofie

HPK - deviace osy doprava a R ve V1 vybocujici z limitu pro dany vék

- zvySeny R/S ve V1

- neinvertované viny T ve V1-V3 — samo o sobé indikuje hypertrofii

-gR ve V1
HLK - deviace osy doleva a vysoka R ve V5/V6 vybocujici z limitd pro dany vék
r~v 7 Voltage ;| Lead | 0-imo | 1-6mo ;6-12mo: 1-3yr 3-8yr : 8-12yr : 12-16yr; Young
- snizené R/S ve V1 w L T a@ | 769 ene [sne | 709 | 79 | e | ena
) i . e 3 1 6(14) | 13(24) | 13(27) | 13(23) | 13(22) | 14(24) 14 (24) | 9(25)
- Q ve V5/VG6, inverze T v | a aVI (znamKky pretizeni) n 8(16)  9(20) | 9(20) 9(20) @ 9(20) | 9(24) 9(24) 6(22)
aVR 3(7) 3(6) 3 (6) 2(6) 2(5 2(4) 2(4) 1(4)
aVvVL 2(7) 4(8) 5(10) 5(10) 3(10) 3(10) 3(12) 3(9)
aVF 7(14) {1 10(20) i 10(16) | 8(20) | 10(20) | 10(20) | 11 (21) | 5(23)
Modifikace (Evans): HLK — soustfedit se na V6 vaR | 8012 (500 ;4@ 4@ 3@ 30 30
V1 15(25) i 11(20) i 10(20) | 9(18) | 7(18) | 6(16) | 5(16) . 3(14)
HPK _ p0uze R ve V1’ neinvertované T’ rSR’ v2 21(30) { 21(30) { 19(28) | 16(25) | 13(28) | 10(22) | 9(19) | 6(21)
V5 12(30) | 17(30) | 18(30) | 19(36) | 21 (36) | 22 (36) | 18(33) | 12(33)
V6 6(21) | 10(20) | 13(20) | 12(24) | 14 (24) | 14 (24) | 14(22) | 10 (21)
s 1 5(10) 4(9) 4(9) 3(8) 2(8) 2(8) 2(8) 1 (6)
v4R 4(9 4(12) i 5(12)  5(12) i 5(14) | 6(20) | 6(20)
V1 10(20) ; 7(18) : 8(16) i 13(27): 14 (30) ; 16 (26) : 15 (24) . 10 (23)
V2 20(35) i 16 (30) | 17 (30) | 21 (34) | 23 (38) | 23 (38) | 23 (48) | 14 (36)
V5 9(30) | 9(26) | B(20) | 6(16) : 5(14) | 5(17) | 5(16)
V6 4(12) L 2@ 26 | 2(6) | 1(B) I 14 | 1(6) | 1013

R and S Voltages: Mean (and Upper Limits of Normal)
According to Lead and Age
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https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology4.html

HPK: Osa doprava (?), gR ve V1, voltaz (polovicni cejch!)


https://www.utmb.edu/Pedi_Ed/CoreV2/cardiology/Cardiology4.html
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https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology4.html

ré

HLK: Voltazova kritéria (polovi¢ni cejch!), znamky pretizeni


https://www.utmb.edu/Pedi_Ed/CoreV2/cardiology/Cardiology4.html

6 (2 mon) Vent rate 140 BPM *& o8 o8 oo ¢ Pediatnic ECG Analysis ® ** *® oo o
Female Caucasian PR interval 122 rhythm
RS duration 82
%Tc 308470 conduction delay
55 262

AL
'l N L uﬁ @JJUV

AN AR

'y

https://pedsinreview.aappublications.org/content/38/10/471/tab-figures-data

Defekt septa komor s biventrikularni hypertrofii (Kazt-Wachtel fenomén — bifazicka vysoka voltaz)



https://pedsinreview.aappublications.org/content/38/10/471/tab-figures-data

(- 90°) ..y Deviacia
Extrémna ..., . (- 120°) -60°) .. +" ~ osi dolava

Vrozené srdecCni vady mohou ménit osu @i

(180°),ns > 109

AVSD —  extrémni deviace osy e
. , R . o - os
hypertrofie pravé komory dopre - 50T

”“H“*Hf*} S 66 O 5 1 Y A B R RO A
pp b L

https://www.utmb.edu/pedi ed/CoreV2/Cardiology/cardiologyV2/cardiologyV26.html



https://www.utmb.edu/pedi_ed/CoreV2/Cardiology/cardiologyV2/cardiologyV26.html
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https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology4.html

Trikuspidalni atrézie — osa doleva, atrofie PK (pokles voltaze)


https://www.utmb.edu/Pedi_Ed/CoreV2/cardiology/Cardiology4.html

Defekt septa sini

Crochetage Sign - Atrial Septal Defect (ASD)

Inferior leads show notched R waves

Crochetage sign -A notch near the apex of the R wave
in inferior limb leads

ikee samanand wesgees

i aVvF V3
Crochetage
3 D
I ’ sign !J\

© Jason Winter 2016 - The ECG Educator Blog

https://www.grepmed.com/images/167/ecgeducator-crochetage-medstudent-cardiology-ekg-asd

A

peaias

“‘jﬁ_

@ECGEducator

Crochetage signin:
Atrial Septal Defect (ASD)

* 2 weeks after closure of the atrial septal
defect, Crochetage sign disappears in
approximately 50% of the patients.

*involves all 3 inferior leads in 27% of the
ASD patients.

* involves at least one inferior limb lead in
73% of the ASD patients.

Ventricular Septal Defect (VSD)

* involves at least one inferior limb lead in
35% of the VSD patients.

* involves all 3 inferior leads in 2% of the
VSD patients.

*involves all 3 inferior leads in 0.7% of the
pulmonary stenosis patients.

* involves at least one inferior limb lead in
23% of the pulmonary stenosis patients.

fttp://content.onfinejacc.ory/article.asp?articleid=1121056

+ BPRT — vySSi senzitivita/specificita


https://www.grepmed.com/images/167/ecgeducator-crochetage-medstudent-cardiology-ekg-asd

Defekt septa sini

25 mm/s 2.85-3S5 Hz FS@ AT-1 C 2.85

e -

https://casereports.bmj.com/content/2016/bcr-2016-217817



https://casereports.bmj.com/content/2016/bcr-2016-217817
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https://www.utmb.edu/Pedi_Ed/CoreV2/cardiology/Cardiology4.html

Supraventrikuldrni extrasystoly ¢asté, obvykle benigni (zmizi ¢asem)


https://www.utmb.edu/Pedi_Ed/CoreV2/cardiology/Cardiology4.html
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https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology4.html

Supraventrikularni tachykardie (250-350/min)
90% arytmii v pediatrii jsou supraventrikularni
mohou byt u normalnich déti (50%)
mohou byt asociované s VVV (Ebsteinova anomalie) (25%)
mohou byt u WPW syndromu (25%)
casto delSi dobu tolerovany (12-24 hod.), dekompenzace
|é¢ba: vagové manévry, adenosin
v pediatrii kontraindikovany B-blokatory a kalciové blokatory — zavazna negativni inotropie
dekompenzované - kardioverze — riziko zhorseni pfi anestezii


https://www.utmb.edu/Pedi_Ed/CoreV2/cardiology/Cardiology4.html

https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology5.html
Tachykardie s Sirokym komplexem v pediatrii jsou vétSinou SVT s blokadou

4 4>

Komorové tachykardie: Y y , - v s
y ) ., Presto vSak plati: VT je zivot ohrozuijici,
vrozené srdecni vady - . -
, T pokud nevim diagnodzu, lé¢im VT
|é ky (d I8OXI n) https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2938490/
myokarditida

metabolicky rozvrat
|écba: lidokain/amiodaron, kardioverze (4J/kg)


https://www.utmb.edu/Pedi_Ed/CoreV2/cardiology/Cardiology5.html

(4

% VT u pacienta s Fallotovou tetralogii

Sitku QRS porovnavat s vékem!

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2938490/

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

Lead 0-1 months 1-3 months 36 months 6-12 months 1-3 years 35 years 58 vears 812 years 1216 years
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) . 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 (7) 5613, 99) 52(10, 73) 49 (— 35, 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, 80) 50 (14, 69) 47 (1. 90) 44 (— 6, 90) 42(— 13,77 42 (— 15, 82) 45(— 18, 77)
P duration (ms) TR (64, 85) 79 (65, 98) 81 (64, 103) 80 (66, 96) 80 (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) 98 (78, 122)
PR interval (ms) 99 (77. 1200 98 (85, 1200 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) 707, 112) T0(—10,112) TO(—21. 114 65(—9,112)
110 (63, 155) 80 (39, 121) 70(17. 108) 67 (1. 102) 69 (2, 121) 69 (3, 106) T4 (27, 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, 85) 71 (58, 88) 77 (59. 95) 82 (66. 99) 87 (72, 106)

QTec interval (ms)*

413 (378, 448)
420 (379, 462)

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

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

411 (379, 449)
414 (321, 446)

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

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

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

411 (373, 440)
410 (365, 447)

407 (362, 449)
414 (370, 45T)

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: QTce=0QT « -\/7 .

60



Torsades de pointes
- polymorfni VT vznikajici obvykle pfi prodlouzeném QT intervalu
- uniformni RR, ménliva voltaz QRS

- muze je vyvolat pfedchazejici adrenergni stimulace (cviceni)

Pediatrie:

genetika, ionty, léky, abnormalni
sympaticka inervace

prodlouzeny akcni potencial

TR 8 S e
' | i L e S
i i} o R T R0 1 R i |

* Khan: EKG a jeho hodnoceni

‘ [\m " " .
A M fimsrones~tAahpoa AV

https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology4.html



https://www.utmb.edu/Pedi_Ed/CoreV2/cardiology/Cardiology4.html

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
https://onlinelibrary.wiley.com/
wikidoc.org

en.wikipedia.org

Knoop: The atlas of emergency medicine
www.umem.org
http://file.atuder.org.tr/_atuder.org/fileUp
load/ljgINIEehpTn.pdf
https://handbook.bcehs.ca/clinical/12-
lead-ecgs/abnormal-ecgs/wolff-parkinson-
white-syndrome/

www.emsl2lead.com
https://emergencymedicinecases.com/
https://thoracickey.com/delta-waves/
https://www.ahajournals.org/doi/full/10.1
161/circulationaha.116.024043
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V5 V6 Sga rbossa pOZitiVﬂIl BLRT https://www.youtube.com/watch?v=_FJhuNs9W Sk
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QvaVLaRveV1luWPW syndromu typu A
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Casna repolarizace - elevace ST tvaru ,hacku” (V4, V5)

https://www.researchgate.net/figure/ECG-ER-pattern-
ECG-of-early-repolarization-pattern-in-a-21-year-old-
African-soccer_fig6 323248019
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RHYTHM STRIP: (11 | |
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Komorova tachykardie (neg. V6, left rabbit ear) wwwtfl.com
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II aVL V2 A

e e e ESrEREREREST

aVF V3 Vé

Spodni kmit Q (+ hrani¢ni elevace ST, hrani¢ni nalez)

https://emergencymedicinecases.com/subtle-inferior-mi/
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Multifokalni sinova tachykardie
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https://twitter.com/em_resus/status/1167816533197893633
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Rve Vl - hypertrOfle prave komory (Znamky prEtlzenl) https://www.techmed.sk/hypertrofia-pravej-komory/
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Excesivné diskordantni predni elevace ST (Sgarbossa pozitivni) a predni kmity Q

https://fepmonthly.com/article/acute-mi-missing-stemi-criteria/
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Supraventrikuldrni tachykardie s BLRT (poz. V6, morfologicky obraz BLRT, kratké prekordidlni R-S) https:/iwww.thesilverfridge.com/visvié
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Maly narust voltaze R u levého predniho hemibloku (osa doleva)
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Hypetroficka kardiomyopatie — voltazova kritéria, ,,dagger like” kmity Q ve V6, V5, | www.ftfl.com
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Ortodromni WPW tachykardie (negativni P V1) Wit drome. e T phpAEFandnson:






[ aV, Vs Vs

1 aVe Vs Ve

Sgarbossa pozitivni LBBB (V2, V3, V4 diskordantni, V5 V6 konkordatni)  https:/iwww.youtube.com/watch?v=_FIhuNsowsk
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. , . https://ddxof.com/sinus-tachycardia/
Sinusova tachykardie (camel hump)
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Maly nardst voltdZze R u HLK (+ elevace ST) wwwlitfl.com



e

| : 1
* e T
1 I R 3
: i | ¢l h 'AEEEE
_m } i1
| | | “ 1 K] | )N
i1 w ! == -
S ! : - i1
S 1 ; : ;M.Htlﬂ!. Pw« ' !
»0 3 : ; D111 | { |
1 § ) | 1 ! | .
. M ! : i
wa ‘T 154 i e Lﬁ ¥ .r
> } w 1
. > , 1
| .= :
St |4 u. : 1
1+-1 % &
-" -AY.!.I'Iv_ 4.
—en M
R Y
i e - =
ST NS T NP ”
REEEER 1 3
r 11 :
: | { . !
. 2 ¢ ) 1 & Rl 1
! i 18 - by
“ | : : | i M
H) EEEE. { IIEEENANEEE
W = iR _ 1
: - i 4 ' ¥ !
i1 : mdEEES FEY
“ Ix bt i i : -
e P L ST
- 1{] ) { e 2 ) SIS Q1E
1y ® I R 11 1 S
p— b.r - »J, )
T 1§ N PR R ER
I ! L LK <
w S ! g
=1 111/ T, T "
_ “ 1 i “
= 1 +FHf e -
= EEE) 7 }m
S . T
i ﬂm " { ]
Ty — Y = ! M;‘Hﬂ.n ] ;
- : ”‘—ccrllr!wlb» »ﬂ\ : i




-y Lk s = B

4

....‘. e 1 & -.{ -
4

o e— DY S ON

h——JLv-“w L'—*ﬂ

https://www.cureus.com/articles/12500-cyclophosphamide-induced-

atrial-fibrillation-with-rapid-ventricular-rate

hlou odpovédi komor
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Perikarditida (generalizované elevace ST a deprese PR) www.techmed.sk
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Nespecificka porucha nitrokomorového vedeni, V4 modifikovana Sgarbossa pozitivni, Q ve V2 (byl to AIM)

http://hgmeded-ecg.blogspot.com/2014/02/prolonged-
chest-pain-and.html
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Flutter sini s prevodem 1:1







Crochetage sign, inkompletni BPRT, osa doprava, tachykardie - ASD

https://epecgsigns.wordpress.com/2017/02/05/crochetage-sign/
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Antidromni WPW tachykardie (TF ~ 250, naznak delta viny, retrogradni p ve Il)

https://www.ecgmedicaltraining.com/wolff-parkinson-white-syndrome-part-2/
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Konkavni elevace ST ve V2 V3, deprese ST V6 (<1mm) - AIM

https://femergencymedicinecases.com/ecg-cases-2-early-repolarization-or-anterior-stemi/
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HLK — voltazova kritéria, AIM — elevace STvaVLall




<
e

1
S
f
e
e
=
e

¥
]
*
4
PLER T S
']
|
$
|
ornsne EReE
4
|
3

——
K=
. e

V5583 ] R
:;f'[
}

——__ |

i

I:

|

|
-—H:
{
|
12 i
~—
5
k4
B T
Bax, aaw HHH
t {
33333338 F3E < MR Fa81 13 1R
.
S ——
Pl
, Sedds
?;
e
|
~—
!v:_:'h
zeei f228t
—*’
—

PSS SHSES NS e e -

T —
—
T—
] T
=

¢

e o — - e
|
i

L D S L s el B S
|

C.\‘h
ri |
—

DN SN VDTS PUSDS S >

i
. , B :
1““;" H: ! Bl FEE 1300 130 S fREEL 1 25 mb/i 10 mm/mV |F & P.Ll!: ~ 40 Hz W HP708 4?9!{2

pooicpiiiigeiicg p“ll'ps Bk 12252 22282 ! REORDER MIT08A




| avRk “IA I | V4
i : \ A AL AL :
I i | WASATAVAA: & \VM“L* \
/ o e | | /ISP WS J
| | 1 1 i
| i
il avL

—
—

|
3
II :%— : i
! »
1 | | |
] ]
) 1
3 z .
3 3
i
| (]
i i i

? 1 TI f J .
/ /) AL ! e ARIA
| i VEAY/ SR VAR, N Y
' e pacee v {
i | pii 13288
~£ : E E i ...E..N-:_..A;..-.;....;‘...l---. SESSS EEEES TENEY BRSNS SSEE1 SEEES SREES ST
. 5 i34 S8 8 48 58 e o) e s e :
fiEE | 55 fEEE PHILIPS . . ' SR m,hu:mnmd:%a.v Fio 0.5 Hz - 40 Hz W| HP708 | 48902

Nepravidelna akce — fibrilace sini

Frekvece 300/min — pfili$ rychlé na vedeni AV uzlem — fibrilace sini s WPW syndromem

www.litfl.com
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R ve V1 — vina epsilon — arytmogenni dysplazie pravé komory www.techmed sk



10 wm/mV 25 am/s  Filter 100 Hz H 50 d 10 sa/wV 10 mw/mV 10 me/nV




10 wm/mV 25 mm/s  Filter 100 Hz H 50 d 10 sm/wV 10 mw/mV UL 10 an/mY

Pravé krali¢i ucho? — je pritomna AV disociace (!) — komorova tachykardie

www.litfl.com
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Lasrises

| pacient se syndromem ¢asné repolarizace mUze dostat perikarditidu (hacek V5, deprese PR Il)
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O O R W P R -_-.:--110 /o > mm/my 1 [ do~lo/15-180 iz | || emosoa
Antldromnl WPW tachykardie s morfologu VT, svod Il vSak ma vIny P ve vazbé ke QRS 1:1

www.litfl.com



