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Voltage | Lead | 0-1mo | 1-6mo |6-12mo: 1-3yr | 3-8yr | 8-12yr ; 12-16yr Young
R 4(8) 7(13) | 8(16) | 8(16) | 7(15 | 7(15) | 6(13) | 6(13)
1] 6(14) | 13(24) | 13(27) i 13(23) | 13(22) | 14 (24) | 14(24) | 9(25)
m 8(16) | 9(20) | 9(20) | 9(20) | 9(20) | 9(24) i 9(24) | 6(22)
aVR 3(7) 3 (6) 3 (6) 2(6) 2(5) 2 (4) 2 (4) 1(4)
avL 2(7) 4 | 5(10) | 5(10) | 3(10) | 3(10) | 3(12) i 3(9)
aVF 7(14) 1 10(20)  10(16)  8(20)  10(20) | 10(20) | 11(21) | 5(23)
V4R 6(12) | 5(10) | 4(8) 4(8) 3(8) 3(7) 3(7)
Vi 15(25) | 11(20) | 10(20) | 9(18) | 7(18) . 6(16) : 5(16) : 3(14)
v2 21(30)  21(30) | 19(28) | 16(25)  13(28) | 10(22) | 9(19) i 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 | 5(10) 4(9) 4(9) 3(8) 2(8) 2(8) 2(8) 1(6)
v4R 4(9) 4(12) 1 5(12) 1 5(12) | 5(14) | 6(20) ;| 6(20)
Vi 10(20) : 7(18) : 8(16) : 13(27); 14 (30) : 16 (26) : 15(24) : 10 (23)
v2 20(35) : 16 (30) : 17 (30) : 21 (34) : 23 (38) ; 23 (38) ; 23 (48) : 14 (36)
V5 9(30) | 9(26) | 8(20) : 6(16) | 5(14) : 5(17) : 5(16)
Ve 4(12) 2(7) 2 (6) 2 (6) 1(5) 1(4) 1(6) : 1(13)

R and S Voltages: Mean (and Upper Limits of Normal)

Arnnardiny $a | and anA Ao




Fyziologické nalezy

Prava komora prenatalné pumpovala proti vysokému odporu v plicni cirkulaci
- dominance pravé komory (hypertrofie), rSr’ vzor
(netyka se predCasné narozenych — leva dominance)
- deviace osy doprava
- inverze T ve V1-V3 (po prvnim tydnu)

Zrychlené prfevodni ¢asy (maly objem srdce)
- PR <120 ms
- QRS <80 ms

Tachykardie
- 100+/min

Sinusova arytmie (vyrazna), nizké stupné AV bloku (1, Wenkebach)

Mirné vysSi P vina (<3 mm) a delSi QTc (<490 ms) jsou normalni do 6 mésicu po porodu
Trvani viny P (< 0.07 novorozenci, < 0.09 kojenci)

Principy obCas i koliduji s adultnimi udaji (osa u BPRT)
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https://www.emsl.com/ems-products/cpr-resuscitation/articles/introduction-to-pediatric-ecg-8eYPsnZOhCjQI9Hp/

“tachykardie, deviace osy doprava, dominantni R ve V1, kratké QRS, bifazické T ve V1, kmity Q"


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

Table 2 Lead-independent ECG measurements for boys (upper row) and girls (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) 73 (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, 85) 79 (65, 98) 21 (64, 103) 80 (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) O1(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: QTe=QT . -\/ e

napr.:

Patologie typicky uréena percentily (napt. 98%)

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

Tachykardie — postupny pokles do dospélosti (nartst v prvnim mésici)
Deviace osy doprava — zmizi cca v prubéhu 3-6 mésicl


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

sicn

v

ctyrm

11

11

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

ytachykardie, dominantni R ve V1, juvenilni T (inverze), kratké QRS”


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

a Full Standardization / Half Standardization
y ‘
b

Fyziologické nalezy

Pfed zhodnocenim EKG je nutno vénovat zvlastni pozornost:

1) Demografickym udajim pacienta

Veék: intervaly, osa, voltaze aj. zhodnotit dle veku
Pohlavi: amplituda R

Rasa: amplitudy, perzistentni juvenilni T
Télesny habitus: obezita (kritéria HLK)

o Koncetinové
2) Standardizaci EKG

svody
b / Double Standardization

Hrudni svody

[

Abdulla: Pediatric electrocardiographv: an algorithmic approach to interpretation
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Jednotlivé kmity/viny: Fyziologicke nalezy

Viny P: bifazické nebo se zafezem mohou byt u déti
kratké trvani

PR interval: kratky, méni se s vékem a frekvenci

QRS komplex: r’ (V1) se vyskytuje u cca 5% zdrave populace
spodni kmity Q normalni (1Imm Sirokeé, 2mm hluboké (svod Il vice))
- u malych déti vice (<6mm, vrcholi okolo 3-5 roku)
absence kmitl Q muze indikovat patologii (preexcitace, BLRT)
dominantni R ve V1 fyziologické do ~3 let, poté to stale mUze byt fyziologicka rotace
proti sméru rucicek

QRS trvani: prodluzuje se s vékem

viny T:  pozitivni u novorozence, stavaji se negativni v prubéhu prvniho tydne (prfedni ev. svod lll) az do
Casné adolescence (,7 days-7years” dif. dg. perzistentni juvenilni T)
limity: 2-7 mm koncetinové svody (hrudni do 10)
pozor na interpretaci vin T u problému s depolarizaci (BLRT/BPRT, WPW, pacemaker etc.)
>12 let negativni V4 neni normalni
Siroké a hlubokeé jsou také abnormalni
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“tachykardie, RSr‘ ve V1, juvenilni T, kratké QRS”
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1 rok stary chlapec
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avVF

Hluboké kmity Q (dalsi vysetreni neodhalila Zadnou patologii)

Bronzetti: Atlas of pediatric and youth ECG




Fyziologické nalezy

WY Y

J Point
JT Interval

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation

Zmeény ST segmentu  — infarkty vzacné
- pozor na ST deprese (napf. kardiomyopatie)
- novorozenci ST deprese < 2mm normalni (zejm. prekordialni)
- ST elevace nejisté (mohou byt u novorozence normalni vs. jiné patologie (HIE))

J vina — hypotermie a Casna repolarizace
Casté u atletu
CAVE: hypotermie u novorozencu/kojencu

JT interval: misto QT u Casnych repolarizaci (<330-360ms)

QT pozor u Bazettovy rovnice — fyziologicka tachykardie vede k nadhodnoceni

www.litfl.com



12-lety chlapec
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Casna repolarizace, ¢ernossky atlet
Bronzetti: Atlas of pediatric and youth ECG



F
« SrdeCni osa: Fyziologicky deviace doerva

Deviace osy doprava:

Deviace osy doleva:

Extrémni deviace osy:

Také osa p / t vin (vrozené vady)
uhel QRS-T (<60°)

ziologické nalezy

HPK / Atrofie levého srdce

BPRT z chirurgické pfiCiny (rozdil proti adultnimu EKG — ne primarné)
hyperkalémie nebo Iékova toxicita (Na* blokatory)

dextrokardie

WPW

korigovana transpozice velkych tepen

HLK / Atrofie pravého srdce

BLRT

lateralni infarkt (ALCAPA)

stimulovany rytmus

inverze komor

pectus excavatum — rotace po sméru rucicek

defekt AV septa
. g ’ , . , , Abdulla: Pediatric
trikuspidalni atrézie (hypoplasticka prava komora) electrocardiography: an algorithmic

approach to interpretation

P-wave axis Origin of pacemaker Potential causes
0-50F Sinus node MNormmal pattern
Ectopic high right atrium Ectopic atrial pacemaker
Right atrium Electronic atrial pacemaker
D0 18 Sinus node in normal position with erroneous Wrong lead connection (placing right limb leads on left limbs
ECG data and vice versay
Sinus node in high lefi-sided atrium Heterotaxy
180270 Ectopic low left atrinm Ectopic atrial pacemaker

2T Ectopic low right atrium Ectopic atrial pacemaker



Fyziologické nalezy

* Pro diagndzu se mohou pouzivat dodatecné svody
* Potize s urcenim interkostalnich prostor
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Fyziologické nalezy

Pozor na compliance pacienta a artefakty!
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Atletické srdce

Fyziologické Nejisté, nesouvisi s cvicenim (<5%)

Sinusova bradykardie(sifiové nebo junkéni tnikové rytmy) ¢ Inverze T / ST deprese

AV blok 1 stupné nebo Wenkebach (parasympatikus) * Kmity Q

Vysoké voltaze (dif. dg HLK) * Hypertrofie sini

Casna repolarizace (vy3si prevalence) » Deviace osy/levy predni hemiblok
Nekompletni BPRT (vyssi prevalence) » Kompletni BLRT/BPRT/preexcitace

e DalsSi znamky HLK
* Hrani¢ni QT (1/50 kritéria; 1/2500 klinicky)

Normal findings Pathological findings

Sinus bradycardia Marked sinus bradycardia®

Respiratory sinus arrhythmia Atrial tachyarrhythmias

Ectopic atrial rhythm/junctional PVCs"/ventricular arrhythmias

I/l degree AVB Mobitz 1 Ventricular pre-excitation

Incomplete REBB II degree AVB Mobitz 2/111 degree AVB

Convex ST elevation con inverted T waves in right precordial Complete LBBB/intraventricular conduction delay with QRS > 140 ms
leads (V1-V4)¢

Benign early repolarization LVH + no voltage-related signs*/RVH

Isolated voltage criteria for LVH® ST depression =0.5 mm in two or more leads

Brugada-like pattern’
Long/short QT interval®

Bronzetti: Atlas of pediatric and youth ECG



Pediatrické EKG - patofyziologie

Rada chorob ma zmény analogické adultnimu EKG:
- rytmus (sinusovy, sinovy, nodalni, komorovy)
- arytmie, blokady

Néktere nalezy je nutno korigovat na vek
- frekvence, osa, intervaly

Specifické choroby pro danou vékovou periodu:
- vrozene vyvojove vady
- preexcitace
- blokady
- relativné Casté perikarditidy nebo myokarditidy
- iontové zmeny

Nizka incidence:

- iIschemie
- 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

Hypertrofie & Kardiomyopatie



Hypertrofie (zvetseni) sini

p-pulmonale (RAE) — stejna kritéria jako v dospélosti
- opatrnost v postnatalni periodé (>2.5 mm)
- Casto u vrozenych srdecCnich vad

(defekt septa sini, stendza plicnice, vady trojcipé chlopné, Fallotova tetralogie)

p-mitrale (LAE) - stejna kritéria jako v dospélosti
- vady mitralni / aortalni chlopné
- kardiomyopatie

- anomalie koronarnich arterii

p-biatriale - chirurgicky korigovana funkéné jedina komora
- kardiomyopatie



Limity voltaze

Voltage | Lead | 0-1mo | 1-6mo ;| 6-12mo; 1-3yr | 3-8yr | 8-12yr | 12-16yr Young
R I 48 | 7(13) | 8(16) . 8(16) | 7(15) | 7(15) | 6(13) | 6(13)
D TR 6(14) | 13(24) 13(27)  13(23) 13(22) | 14(24) 14(24)  9(25)
R T 8(16) | 9(20) 9(20) | 9(20)  9(20) | 9(24) 924 602
TavR | 3 36 36) 26 26) L 20 2@ | 1@
T ave | 2m 4@  5(0) | 5(10)  3(10) | 3(10) | 3(12) @ 3(@)
T avE | 7014 1020)  10(16) | 8(20)  10(20) | 10(20) . 11 (1) | 5(3)
"""""""""""" V4R | 6(12) | 5(10) 4@ | 4@ 3@ | 3m  sm
I vi | 15025 | 11(20)  10(20) . 9(18) . 7(18) 6(16) . 5(16) . 3(14)
I V2 | 21(30) | 21(30) 1928 | 1625 13(28) | 10(22) 9(19) @ 6(1)
I vs | 12 (30) | 17 (30) | 18(30) | 19 (36) | 21 (36) . 22 (36) | 18 (33) | 12 (33)
o ve | 6@21) | 10(20)  13(20) | 12(24) | 14 (24) | 14 (24)  14(22) | 10 (21)
s V15010 49 @ 49 3@ 2@ 2@ 2@ 1)
_______________________ VAR | 4(9 1 4(12) 5(12) 15(12) 5(14) 6(0)  6(0)
V1 10(20) | 7(18) | 8(16)  13(27) 14 (30) 16 (26) | 15 (24) | 10 (23)
T 306n 1060 17 on 21 04 2500 08 206 146y
V5 | 9(30) 9(26) 8(0) 6(16) 5(14 5(17) 5(1§
ve 4(12)  2(7) 26 26  16) 1@ 16 1019

R and S Voltages: Mean (and Upper Limits of Normal)
According to Lead and Age

www.litfl.com




Odlisna kritéria pro komoroveé hypertrofie

HPK - osa doprava a R ve V1 vybodujici z limitd pro dany vék

- vyS$Si amplituda kmitu S ve V5 vybodujici z limitl pro dany vék

- zvySeny pomér R/S ve V1

- prodlouzené trvani R (>= 0.04s)

- gR ve V1, V3R nebo V4R (hypertroficka prava strana septa)

- neinvertované T viny ve V1-V3 — samo o sobé¢ indikuje hypertrofii (V1 cca. 7 dni az 7 let)

- asymetrické inverze T

Precordial ECG Measurements for boys (upper row) and girls (lower row):

- abnormality ST segmentu Median (98™ %tile) : :
Age Rwave V1 | Rwave V6 | SwaveV1 | 5 wave VG R/S Ratio R/S Ratio
, 9 (mV) (mV) (mV) (mV) Vi V6™
- vzor rSR 01m | 1-10(2.05) | 100 (1.78) [ 0.74(1.47) | 049(077) | 16(0837) [ 18(10,37)
: - TN Xt 123(2.07) | 155(223) | 0.63(157) | 051(1.12) | 1.9(05,50) | 3.0 (0.8, 8.3)
- deviace osy doprava (perzistujici >3 mésice) | 3m
132(220) | 165 (2.73) | 0.69(2.02) | 046 (1.25) | 1.8 (0.4,22) | 3.6 (0.4, 5=0}
| I 3-6m
- p-puimonale T12(2.14) | 170 (2.79) | 0.69(1.88) | 046 (1.21) | 16 (0.7,42) | 3.7 (1.1, 5=0}
6-12m
13y | 108(211) [179(296) [ 095(227) | 0.37(087) [ 12(05,29) [5.0 (08, 5=0)
0.95(1.78) | 1.84 (3.14) | 1.09(2.11) | 0.34 (0.86) | 0.8 (0.3, 1.9) | 6.1 (1.9, 5=0)
. r r r r 3_5 1 ¥ 1 1
Pozor: prenatalni systémové obstrukce (koarktace) vedou k y
sgy | 003(148) | 1.97(298) [ 115(229) | 0.34(089) | 0.6(0.1,07) [5.9(18,5=0)
hypertrOfll prave komory pri narozeni a12y | 004 (114) [218(324) | 130(246) | 0.34(079) [ 04(01,72) [62(17,5=0)
1216y | 048(118) [ 202(305) | 130(244) | 0.37(085) [04(01,11) [55(20,5=0)
** Vall t median (2%, 98" %tils,
https://pedscases.com/sites/default/files/Key%20ECG%20norms%20infographic%20PDF%20Final.pdf Reference: Rijnbeek ef al. ;:ﬁﬁ:i:i?ﬁ;ﬂerﬁg?g Piaeda;atn‘cJE;]ecfmcardmgrwn (2001)




HLK

Odlisna kritéria pro komorové hypertrofie

- voltazova kritéria jsou problematicka i u dospélych (vhodné pro starSi pacienty, ne pro vék <35 let)
- rasa: Africka +; Hispanska -; obezita -;

- R ve V6 vybocujici z limitl pro dany vék

- S ve V1 vyboduijici z limitu pro dany vék (nebo suma obou)

- snizené R/S ve V1
- vysoka pozitivni T nebo (asymetrickeé) inverze T v levostrannych svodech (znamky pretizeni)
- Q ve V5/V6 (nebo spodni, muze chybét)

- abnormality ST segmentu

- deviace osy doleva, prodlouzené QT =

Senzitivita nizka i u dospélych, neoCekavejte pritomnost vSech znaku

V3
Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation

/“\{-INF/W[/"‘JFNUr/V‘LWNW#\’\N



Odlisna kritéria pro komoroveé hypertrofie

Biventrikularni hypertrofie:

- abnormalné vysokeé voltaze levostranné i pravostranné

- souCet R + S v prekordialnich svodech vybodujici z limitd pro dany vék

= Katz-Wachteltv fenomén (>50 mm)

- nemusi byt vzdy pfitomen (vektory se mohou vzajemné vynegovat)

Precordial ECG Measurements for boys (upper row) and girls (lower row):
Median (98™ %itile)

R wave V1 R wave VG S wave V1 S wave V6 R/S Ratio R/S Ratio

Age (mv) (mv) (mV) mv) V1 V™
y ) 0-1m | 110 (208) | 100(1.78) | 074 (141) | 049(077) | 16(08,37) | 19(10,37)
Obecné, na QRS nelze zcela spoléhat tam | 122(207) | 155(223) | 063(157) | 051(1.12) | 19(05,50) | 30(08,83)
Zhod noceni repolarlzace je srovnatelné dﬁleiité nebo dﬁleiitéjéi 1.6m 132(220) | 165(273) | 0B9(202) | 046(125) | 1.8(04 22) |36(04, 5=0)
_ . L . o _ 612m | 112(214) [ 170(279) | 069 (188) | 046(121) | 16(07,42) [37(11,5=0)
(dllatace Je Casto videt lepe nez koncentricka hypertrofle) 13y | 10B(211) [ 179(296) [ 0.95(227) | 037(0.97) [ 1.2(05,29) [5.0(0.8, =0
(hypertrofie muze obsahovat fibrézu) 35y | 0-95(178) | 1.04(314) | 109 (211) | 034(086) | 08(03,19) [6.1(1.9,5=0)
T .y , . - 0.63(148) | 197 (2.98) | 1.15(2.29) | 0.34 (0.89) | 0.6 (0.1,0.7) | 5.9 (1.8, S=0)
(mladi jedinci maji vysoké amplitudy R normalné) " | o055 1.24) | 206(.25) | 123249) | 020(077) | 05(01.14) |68(1.7. 50
) . ) ] ) . 3_12}' oo | &) .10 (3 2%) S L.40) U35 (U3 WA LT, 1) o210, a=U)
(novorozenC| maji pravostrannou dominanci normalne) 1216y | 048 (118) | 202(305) | 130(244) | 037(085) [0.4(0,7.1) [55(20,5=0)

https://pedscases.com/sites/default/files/Key%20ECG%20norms%20infographic%20PDF%20Final.pdf Reference: Rijnbeek Et:I_V;fﬁSNn:rﬂ:z?iﬁ?ﬂ?:gfg.?;?;;gf;ﬁjﬁfemﬂmmmgmm (2001)
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https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology4.html

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


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

1 )} it d | e i g
n avi V2 V5
: 5]
4

m avF Vi Ve

(]

]
[

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

HLK: voltaZzova kritéria (poloviéni cejch!), znamky pretizeni


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

L H

HLK a deviace osy doleva (pacient s trikuspidalni atrézii)

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation



1-tydenni novorozenec

b e

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation

Biventrikuldrni hypertrofie - Katz-Wachtellv fenomén
(toto EKG je pulmonarni atrezie, ale znak je bézny pro jakykoliv L-P zkrat = VSD, PDA, AVSD)
(m0zZe se objevit i u velkych systémovych AV zkrat()



Kardiomyopatie
Méne specifické znamky

Hypertrofie komor, abnormality ST segmentu / T viny, kmity Q, zvétSeni sini, deviace os, pfevodni poruchy
(AV bloky, blokady ramének)

Arytmogenni dysplazie pravé komory — epsilon vina / BPRT nemusi vzdy byt pfitomny
- muze zasahovat i levou komory (nebo i zde prevazovat — mimikuje jiné kardiomyopatie)

Specifickeé priciny v pediatrii:
Duchennova svalova dystrofie: rehabilitace vede k prodlouzenému preziti

Kardiomyopatie (dilatacni) je Casto faktorem limitujicim pFeziti
- dominantni R ve V1, lateralni Q, sinusova tachykardie, kratké PR a prodlouzené QT, aberantni vedeni

Pompeho choroba: kratké PR (glykogen v AV uzlu) + biventrikularni hypertrofie

https://pedscases.com/sites/default/files/Key%20ECG%20norms%20infographic%20PDF%20Final.pdf
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Bronzetti: Atlas of pediatric and youth ECG
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13 lety chlapec

B | | aVvRi

1 HiE] | HiVET

o R i S g

/\.‘“k“f‘\kfj‘

| i | Honion
~\---ﬁ —sf—vwfwl“w-—-\’uvm—q\‘w"‘j\w—-ﬁ! e M‘M’" N \ '

|
ARVC s postizenim levé komory — kmity Q, komorové extrasystoly

Bronzetti: Atlas of pediatric and youth ECG



12-lety chlapec

I | avR lv1 ﬂ | va
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Duchennova svalova dystrofie: R ve V1, lateralni Q, kratké PR

https://www.cureus.com/articles/98063-chest-pain-and-electrocardiographic-changes-in-a-child-
with-duchenne-muscular-dystrophy#!/
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Pompeho choroba: biventrikul

Bronzetti: Atlas of pediatric and youth ECG



Vrozeneé srdecCni vady



Vrozené srdec€ni vady

Anatomy Signs

ASD RA and RV dilatation RBEBB. negative T waves V1-V3 (overshoot)
right axis dev., “crochetage™

VSD-PDA Biventricular hypertrophy Katz-Wachtel sign, LAE

AVC Abnormal conduction system LAH. RBBB, I° degree AVB, LAE

Ps RVH. RA dilatation Peaked R V1-V3, deep 5 in V6, positive T V1
(7 days to 7 years), right axis dev.

AS-AoC LVH, LA dilatation LV overload, LV strain, LAE

Fallot RVH, VSD; cyanosis; postsurgical extensive scarring Peaked R waves in right precordial leads

TGA Deep S waves in left precordial leads

PA + VSD Inferior () waves (postsurgical RBEBB, VT)

Ebstein Massive RA-RV dilatation—anomalous AV pathways Polyphasic RBRB, delta wave, massive RA
enlargement

CCTGA Ventricular and conduction system inversion () wave in V1, absent () wave in V6, AVB,
delta wave, LAE

TA Abnormal conduction system LAH, left electrical prevalence

PAIVS RV hypoplasia, RA dilatation Small R wave in right precordial leads, RA
enlargement, left electrical prevalence

ALCAPA Anomalous left coronary artery from the pulmonary () wave + anteroseptal and lateral ST elevation /

artery, anterolateral ischemia depression

HLHS RVH and RV dilatation Right electrical prevalence
Poor left electrical forces

UWH left type LVH Peaked R waves in left precordial leads, diffuse

Metabolic diseases

Mustard/Senning/Fontan

LVH, pre-excitation

Transposition, UV, extensive scarring, systemic right
ventricle, fibrosis

isodiphasism
LV or hiventricular overload, short PR, delta
wave

Sinus node dysfunction
Atrial flutter, AE VT

Single ventricle, atriomegaly, extensive scarring, fibrosis

ASID atrial septal defect, VD ventricular septal defect, PDA patent ductus arteriosus, AVC atrioventricular canal, PS pulmonary stenosis, AS aortic
stenosis, AoC aortic coarctation, TGA transposition of the great arteries, P4 + V5D pulmonary atresia with ventricular septal defect, CCTGA congenital
transposition of the great arteries, PAIVS pulmonary atresia with intact ventricular septum, ALCAPA anomalous left coronary artery from the pulmonary
artery, HLHS hypoplastic left heart syndrome, UVH univentricular heart, Mustand/Senning eponyms of transposition of the great vessel palliations,
Fontan eponym of palliation for single ventricle physiology CHD, RA right atrium, RV right ventricle, LAE left atrium enlargement, LAA left anterior
hemiblock, REEB right bundle branch block. AVE atrioventricular block, RVH right ventricular hypertrophy, LVH left ventricular hypertrophy

Bronzetti: Atlas of pediatric and youth ECG



Dextropozice, dextroverze a dextrokardie

Dextropozice Dextrokardie
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Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation
NORMAL “ MIRROR IMAGE DEXTROCARDIA https://academic.oup.com/qjmed/article/117/12/874/7739840

Dextroverze: Srdce umisténé vpravo ale zaroven rotované (leva
komora dopfedu) — malrotace podél dlouhé osy v prubéhu vyvoje.

DEXTROVERSION DEXTROPOSITION

https://www.sciencedirect.com/science/article/pii/S2214027121000324



https://www.researchgate.net/publication/309598782_Electrophysiology_Study_for_Comg

1 lex_Supraventricular_Tachycardia_in_Congenital_Heart_Disease_Patients_With_Single-
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Bronzetti: Atlas of pediatric and youth ECG



« Zmény jsou Casto nespecifické a jemné

0
£

il dVF V3 . Ve

Bronzetti: Atlas of pediatric and youth ECG

Perzistujici leva vena cava superior — dilatovany koronarni sinus, nizky sinovy rytmus
Anomalni navrat plicnich zil — dtto + znamky HPK + pretizeni



Defekt septa sini

Crochetage Sign - Atrial Septal Defect (ASD)

Crochetage sign in:

Inferior leads show notched R waues Atrial Septal Defect (ASD)

* 2 weeks after closure of the atrial septal

defect, Crochetage sign disappears in
I aVvh Vi va approximately 50% of the patients.
I | M A\ *involves all 3 inferior leads in 27% of the
/\KV\/* ASD patients.

* involves at least one inferior limb lead in

; 73% of the ASD patients.
Crochetage sign -A notch near the apex of the R wave ’ p

in inferior limb leads Ventricular Septal Defect (VSD)

1 avl V2 L * involves at least one inferior limb lead in
‘ l ﬂ A\ 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

11 aVF V6 pulmonary stenosis patients.
CrOChetage * involves at least one inferior limb lead in
N T . i
sign M 23% of the pulmonary stenosis patients.

@ECGEducator e /content oninejace.org/artcleaspidarticleid=1121056

© Jason Winter 2016 - The ECG Educator Blog

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

+ BPRT — vyssi senzitivita/specificita
defekt typu ostium primum muze mit prolongovany PR interval


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

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



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

Defekt septa sini

RV overload

V3

Bronzetti: Atlas of pediatric and youth ECG

Bifazické negativni/pozitivni T v prekordialnich svodech naznacuje objemové pretizeni pravé komory
Casto u vrozenych srde¢nich vad (defekt septa sini)
= ,overshoot” ,butterfly sign”

https://www.freepik.com/free-
vector/butterfly-realistic- ) -
isolated_1530375.htm#fromView=keyword&
page=1&position=3&uuid=359860bc-244f-
4840-80c2-7fb820cf804f&query=Butterfly



Zmeény osy u vrozenych srdecnich vad

AVSD —

levd nebo extrémni deviace osy

pravostranna/oboustrannd hypertrofie, nékdy s BPRT
Casto AV blok 1. stupné

Deviacia

(- 90°) o
*" 7 osi dolava

Extrémna 4....,, (- 120°)

deviacia osi
G
(180°) 1(09)
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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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Bronzetti: Atlas of pediatric and youth ECG

8 mésicni divka s AV kanalem (restriktivni defekt septa komor)
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https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology4.html

Trikuspidalni atrezie — cyanoticky novorozenec, deviace osy doleva, atrofie pravé komory (chybi voltaz)


https://www.utmb.edu/Pedi_Ed/CoreV2/cardiology/Cardiology4.html
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https://www.wikidoc.org/index.php/Ebsteins anomaly of the tricuspid valve electrocardiogram

Ebsteinova anomalie: p-pulmonale, AV blok I. st., polyfazické BPRT, deviace osy doprava, (patologické T/spodni Q)

N2

Nékdy asociovano s preexcitaci  Atrializace ¢asti pravé komory (+ preexcitace nebo blok)
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https://www.kauveryhospital.com/kauverian-scientific-journal/congenitally-corrected-transposition-of-great-arteries/

Kongenitalné korigovana transpozice velkych tepen: prohozené komory, ,septalni Q“ v pravostrannych
svodech, deviace osy doleva, vysoky stupen AV bloku (predni dislokace AV uzlu/Hisova svazku), pozitivni T viny
v prekordidlnich svodech. Dadle mohou byt Q kmity ve Ill, dysplazie trikuspidalni chlopné (Ebstein), preexcitace.



VSV pravé komory

Zmeény casto nespecifické
Jsou dusledkem HPK (dominantni/monofazické R veV1, neinvertované T viny atd.)

Casto jediné nalezy u Fallotovy tetralogie, atrezie plicnice atd.
Atrezie plicnice mlze vést k vzniku hypoplastického levého srdce
(Pozor na nalezy zvétseni pravé siné BEZ zndamek HPK — mUze jit o hypoplastickou komoru)

Fallotova tetralogie mUze mit nizké voltaze v levostrannych svodech (nizky pfitok krve z plic)
Eisenmergertv komplex — Pink Fallot — Blue Fallot — (Hypoplastické pravé srdce)

b “Pink” Fallot “Blue” Fallot
e _ C6 Cl ‘ CbH

—

| P\\/\j/ s |
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Bronzetti: Atlas of pediatric and youth ECG



Fallotova tetralogie (8-mésicni)

Deviace osy doprava, pozitivni T ve V1, nizka levostranna voltaz

Bronzetti: Atlas of pediatric and youth ECG



Funkcné jedina komora — nespecificka porucha nitrokomorového vedeni
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Siroké QRS v dilatované komore

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation



Postoperativni komplikace

Casto zahrnuji BPRT (subaortalni VSD) nebo BLRT (Morrowova myektomie (HOCM), subaortaini stendza)

Postoperativni RBBB po korekci Fallotovy tetralogie (Casté)

Bronzetti: Atlas of pediatric and youth ECG



Ostatni choroby



Ischemie

V pediatrii velmi vzdcné s vyjimkou vrozenych srdecnich vad / kardiomyopatii
Dif. dg: jiné priciny ST elevaci

Komplikované po komplexnich srdecnich chirurgickych zakrocich
Adolescenti: abusus drog

Méné ostra kritéria (juvenilni T, septdlni/spodni Q)

Category Lesions

Congenital coronary anomalies Anomalous origin of the coronary artery
ALCAPA (anomalous coronary artery from the pulmonary artery)
Coronary ostial atresia (particularly in Williams syndrome)
Congenital heart disease repair/palliation D-TGA status post arterial switch operation
Ross operation for aortic stenosis or critical AS
Pulmonary atresia with intact ventricular septum with RV-dependent coronary circulation
Any surgical procedure involving manipulation of the coronary arteries
Cardiomyopathies Myocarditis
Dilated cardiomyopathy
Hypertrophic cardiomyopathy
Coronary vasculopathy status post heart transplant
Extracardiac disease Vasculitides (systemic lupus erythematosus, Takayasu's arteritis)
Kawasaki's disease
Sickle cell anemia
Familial hypercholesterolemia
Thrombophilias
Drug ingestion (i.e.. cocaine)

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation
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Bronzetti: Atlas of pediatric and youth ECG
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Ischemie

Lateralni nebo inferolateralni inverze T jsou abnormalni
Kmity Q komplikované (septalni Q, spodni Q, hluboké stihlé jsou u malych déti normalni)
ST (Casna repolarizace, chirurgicka korekce vrozenych vad)

V pediatrické populaci relativni nedostatek dat, ¢asto prejata z adultniho konsenzu

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation



Novorozenec kratce po kardiochirurgické operaci

g e

| a Y1 Y4 V3

] aVvVL V2 L/u V5 4R
g PN PN BNIPWPES =R a

1] aVF V3 A'(+ V7

VA

V5
Chirurgicka korekce TGA s obstrukci pravé korondrni arterie (STEMI V1, lll, aVF; kontralateralni deprese)

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation
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1

Patologické inferolateralni inverze T a HLK (aortalni sten6za)

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation




c ALCAPA

Cx

Ischemie

ALCAPA

LAD

Anomalous Left Coronary Artery Arising from the Pulmonary Artery - '
(anomalni odstup levé koronarni arterie z plicnice)

circuit

Vysoky odpor v plicnici = dostatecna perfuze koronarni arterii

Bronzetti: Atlas of pediatric and youth ECG

Po porodu pokles odporu — pokles perfuze levou koronarni arterii

- ,steal fenomén” ze zdravé koronarni arterie
- 4-5 tydnu — méstnavé srdecni selhani
— znamky anterolateralni ischemie

Pozor: mUze zUstat maskovano pfi plicni hypertenzi (PPHN)

ARCAPA je mozné ale obvykle asymptomatické (dospélost — bolest na hrudi, synkopa, srdecni selhani AMI)

https://www.sciencedirect.com/science/article/pii/S2666084920300280



4 mésicni kojenec

T

ALCAPA — anterolateralni Q kmity a ST elevace




d ACAOS

Ischemie

ACAQOS

Anomalous Origin of a Coronary Artery from the Opposite Valsalva’s Sinus
(anomalni odstup koronarni tepny z protilehlého Valsalvova sinu)

Normalni klidové EKG (je treba echo)
Akutni infarkt nebo maligni arytmie
(akutni mechanicka konstrikce koronarky — mezi aortou a kmenem plicnice)

Bronzetti: Atlas of pediatric and youth ECG

Akutni EKG ma obvykle znamky obstrukce LMCA (aVR)
Jiné stavy také mohou mimikovat tento stav (dilatace kmene plicnice)

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation



Ischemie

Kawasakiho choroba

Znamky myokarditidy (ST/T, Q kminty, prodlouZené PR)
Mozny vznik koronarnich aneuryzmat trombdza, ruptura
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Myokarditida
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Relativné castéjsi v pediatrické populaci

Myokarditida: nizka voltaz, zkracena (useknutd) R prekordialné, ST elevace, komorové extrasystoly
Bronzetti: Atlas of pediatric and youth ECG
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Novorozenec



Elektrolyty & Intoxikace

Kalémie:

T viny mohou vypadat hrotnaté v normalni pediatrické populaci

Zmeény T vin mohou chybét u hyperkalémie

U nékterych poruch relativné vzacné arytmie (hypokalémie, hyperkalcémie), pokud neni soucasné

pfitomen dalsi rizikovy faktor (digoxin)

Pediatrie: pozor na intoxikace
(vzdy zvazit u neznamé etiologie!)

Neonatalni hypokalcemie

(predcasné narozeni, diabetes matky,
perinatalni asfyxie, nizka odpoveéd na
parathormon nebo exkrece fosfata)
znamky az pfri tézSim poklesu (iCa < 0.75)

https://www.msdmanuals.com/professional/pediatrics/metabolic-
electrolyte-and-toxic-disorders-in-neonates/neonatal-
hypocalcemia#Etiology v1088161

Hypokalemie, U vina (dysentérie)

.a
AA;N__ T N iy i oy I
e 3 [:
\ |
1 : >
s S ' —— N S - - : \ ~
j ) |
11T I ~ ! I _
” \ » \
! .1/- \ { rx,“ bas BEr pH EB Y {
V/ {
AUR 4 "il Y Ho T ren O i ek
e B A N e e e e i e R —— e S R T
VL s \
= “l = f { t

AUF ~ \ A us

W, SREEEEIER ) SIS UST NESS, MRS, T T—y e Sy

Bronzetti: Atlas of pediatric and youth ECG

| "5 PRRTS ERNNY RSN RL S DO | WO PO RIS BT R WA

N



7-lety chlapec

r—ee—ssae.
55
Cieeletis

eyt pre

—eeehtdie

et b bt

PEDSS Suae
T —

$od
-t
.ol
-1

et
s dda
bow et

seerans

feeceseeas-

-..vu..t.
POy S e
BT

v e
oot boee

e

Rl

>
. .t
s (To3: sooes 1) > o= e sao 2 remes cenes cuae I233E s oy =~
——
o
See s » 4, B iR & a SIS - =
v o ' 4 32 T e s I» — rvd
. bran e~ boasboealliitebotctdonmebbimmbommtbun tilw mm——ns s o i

Atlas of pediatric and youth ECG

Bronzett

Hyperkalémie (vysoké T viny)



6-letd divka

R D

Hypokalémie (prodlouzené QT)

Atlas of pediatric and youth ECG

Bronzett



Arytmie



Blokady

RSR’ vzor: opatrnost u Sirokych QRS nebo dalSich abnormalit srdce
(i nekompletni BPRT je benigni = “zpomalené vedeni vzruchu v pravé komore”)
prodlouzené QRS, osa doprava, terminalni S ve V6

BLRT: spontanné vzacné, obvykle kardiomyopatie
znamky identické s adultnim EKG

Nespecificka porucha nitrokomorového vedeni: obvykle komplexni srde¢ni vady (jedina komora)

Opatrnost pri interpretovani inkompletniho BPRT

Skutecny BPRT musi vést k podezreni na vrozenou srdecni vadu
BPRT muUze byt nasledek chirurgie (Fallotova tetralogie)

BLRT nikdy neni povazovan za “normalni”



W F‘MPW’J 2

I a V2 V5 \/\\'w V4R

1] aVvF V3 V6 V7

Blok pravého Tawarova raménka (pathologicky)

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation
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Blok levého Tawarova raménka (pathologicky)

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation



S _ Blokady
AV bloky: stejné znamky jako u dospélych

1. stupen: vagotonie, kardiochirurgie, revmaticka horecka, Kawasakiho choroba
Mobitz Il nebo 3. stupen: obvykle strukturni postizeni (chirurgie, kardiomyopatie aj.)
5% mladych ma intermitentni AV blok (atleti, noc — vysetfrit pfi aktivité)

Vrozené AV bloky (autoimunita (materska), idiopatické, strukturni postizeni srdce)
Pooperativni (VSD, AVSD, TOF)

Finding Setting
First-degree AVB « Newborn: Nrl PR 70-160 ms Nrl variant; ostium primum ASD:
* Childhood and adolescence: Nrl  inlet VSD; Ebstein; CCTGV;
PR 80-180 ms myocarditis®; NMD; electrolyte

imbalances; hypothyroidism

Mobitz 1 (Luciani-Wenckebach): = Nrlin children if at rest or

progressive T PR up to blocked during sleep; athlete’s heart

atrial beat (P)

+ Mobitz 2: periodic block of atrial Nrl only if temporary (sleep.

pulse (P)° i.e., the first days post-cardiac
transplantation)

Second-degree AVB

Third-degree AVB

AV dissociation Congenital®; postsurgical: CHD;
VSD/ASD s/p percutaneous
closure; myocarditis: RF; MD;
NMD; Lev-Lenégre disease

Abdulla: Pediatric electrocardiography: an algorithmic approach to interpretation



Arytmie
« Stejny pristup jako u dospélych:
Frekvence (Rate)
Akce (Regularity) ,Ctyfi R"
Morfologie QRS (uzké vs. Siroké)
Vztah (Relationship) QRS a p vin

Specifika v pediatrii: - Frekvence (fyziologicky vyssi)

- QRS morfologie (uzké!)

Porovnej Sifi QRS s vékem!

A A, = VT u Fallotovy tetralogie

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




WPW syndrom

WPW syndrom — kritéria zaloZzena na délkach intervalu jsou méné presna

Bronzetti doporucuje ,jasnou delta vinu“

Obvykle izolovany, ale mUze byt soucasti vrozenych vad

Nejcastéjsi SVT v pediatrii

LGL diagnostikovan pouze pri souCasné pritomnosti SVT

Snaha o lokalizaci pfidatné drahy z EKG mUze byt pfinosna (riskantni lokace, odloZzend ablace)
MUzZe vymizet v Case (zejména kojenci — ablace pozdéji), nizké riziko ale nahla smrt mozna

U VSV muze byt pritomno vice pridatnych drah

Pozor na diagnostiku BLRT vs. WPW (napoprvé to udélali i W-P-W ©)
ale EKG znamky identické adultnim
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https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology4.html

Supraventrikuldrni tachykardie (i vyssi frekvence ~ 250 bmp)
90% pediatrickych arytmii jsou supraventrikularni
mohou byt u normalnich déti (50%)
mohou byt asociované s VSV (Ebsteinova anomalie) (25%)
mohou byt u WPW syndromu (25%)
Casto delsi dobu tolerovany (12-24 hrs), poté dekompenzace
|é¢ba: vagové manévry, adenosine (adenosin non-responzivni SVT jsou vzacné)
B-blokatory a kalciové blokatory kontraindikovany v pediatrii — zavazna negativni inotropie
dekompenzované - kardioverze — riziko zhoSeni pfi anestezii

CDD = congenital developmental defect


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

Supraventrikularni extrasystoly — ¢asté, obvykle benigni (zmizi s ¢asem)

- vyprovokované horeckou, hyperthyreozou, poruchami elektrolyt(

- stejné moznosti vedeni jako u dospélych

a e i Bl .
11 avL V2 v5

TI ! ' ‘l Iavr VT | ) v6
NI?LM‘[L’—\_A.“L-\"\_,'

|

Junkéni extrasystol (kmity Q normalni vzhledem k véku)

S e
= zr,._\_,_i.v-‘qu—\__:f\_; ',/L\_‘l f'/\““"—! ,/\_k'

Bronzetti: Atlas of pediatric and youth ECG



Sinusova tachykardie: bolest, horecka, infekce, katecholaminy
ani pri vysokych frekvencich obvykle nema AV blok (s AV blokem susp. jina tachykardie)

Sinusova bradykardie: obvykle vagotonie (jiné pficiny vzacné u déti)
Sinusova arytmie: zvyrazneéna u malych déti
Sinovy rytmus nebo wandering pacemaker: u déti relativné casté (10%), benigni

Ektopicka sifova tachykardie: rezistentni na vagové manévry/adenosine, mirna variabilita PQ, miZe mit AV blok
Fibrilace sini: u zdravych déti vzacna, typicky po chirurgii nebo nasledek jinych arytmii

Flutter sini: predispozice v strukturné normalnich srdci (atypické — VSV)
Harold-Bixovo pravidlo: p vina je presné v poloviné mezi QRS komplexy (dalsi je v QRS komplexu)

Multifokalni sinova tachykardie: kojenci s kardiomyopatiemi, plicnimi chorobami, rezistentni na |écbu

Ortodromni AVRT: casto vede pouze v jednom sméru (komory-siné) = WPW neni na klidovém EKG
permanentni junk¢ni reciproCni tachykardie — riziko kardiomyopatie

AVNRT: bimodalni vékové rozlozeni — kojenci a adolescenti

Junkéni ektopicka tachvkardie: pediatricka populace po kardiochiruregii. médze mit AV disociaci



Permanentni junkcni reciprocni tachykardie

Ortodromni spojka s dekrementalnim vedenim (vzacné)

Draha je pfi sinusovém rytmu skryta

Obvykle spousténo pri zvyseni srdecni frekvence (tachykardii)

SVT s RP>PR

Zpusobuje remodelaci — tachykardii indukovana kardiomyopatie (obvykle reverzibilni)

i - AVR : 8 .ve

R AR

WA / s ViTh Y l\ Y, E'-"'\,_,-“ =it AP VPR A A A
?11_111'!1‘-%'11!(’!’!!]!1'!1
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6 year old male . -
Bronzetti: Atlas of pediatric and youth ECG



Ektopicka sinova tachykardie (EAT)

— dif. dg. (mirna variabilita morfologie P vin a PQ intervalu, jemné zmény ve frekvenci)

VWMWMWWMV

https://www.sciencedirect.com/topics/medicine-and-dentistry/ectopic-atrial-tachycardia
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Junkéni ektopicka tachykard
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https://www.utmb.edu/Pedi Ed/CoreV2/cardiology/Cardiology5.html

Komorové extrasystoly (VES/PVC) / tachykardie:

VES/PVC: Obvykle idiopatické (systémové choroby, kardiomyopatie, elektrolyty, intoxikace)
Obvykle benigni pokud: uniformni, bez seskupovani, pri tachykardii vymizi, srdce strukturné normalni
CAVE: polymorfni, seskupené, pozdni za¢atek (puberta)

Komorovy rytmus se muze objevit se zpomalenim SA uzlu.
Sirokokomplexové tachykardie v pediatrii jsou obvykle SVT s blokddou

Frekvence neni dobra dif. dg. znamka (SVT casto vyssi TF nez VTs — zejména novorozenci a kojenci)
Obcas relativné benigni (Casta RVOT — tachykardie z vytokového traktu pravé komory)

Priciny VT
Congenital heart diseases Toxic
Tetralogy of Fallot Drugs
Mustard/Senning Digitalis ’ v . . . .
Ebstein anomaly Antiarthythmics |é¢ba: lidokain/amiodaron, kardioverze (4J/kg)
GUCH Cocaine-street drugs

Mitral valve prolapse
Cardiomyopathies
HCM

ARVC

DCM

Newromuscular diseases
Primary electrical diseases
LOTS-SQTS

Brugada syndrome
CPVT

Infectious

Myocarditis

Rheumatic fever

Ischemic

Kawasaki disease
Coronary artery anomalies
Postsurgical

Cancer
Rhabdomyomas
Hamartomas

Fibroid cancer
Metabolic

Hypoxia

Acidosis

Electrolyte imbalances

Nicméné, VT je zivot-ohrozujici, pokud nevim
diagndzu, lé¢im VT

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

Bronzetti: Atlas of pediatric and youth ECG
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Komorova tachykardie
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Katecholaminergni polymorfni VT

Vrozena, metabolismus kalcia, déti a mladi — arytmie pfi stresu (fyzicky, emocni)
Zivot ohroZujici
Lécba: Beta-blokatory, flekainid (blokuje RYR), implantabilni kardloverter/deflbrllator

f\\(\f‘/\m"’\m“%ﬂ’\f ﬂML

H
u*/\j LA J\P M \H L
e B

ﬂf\ \/MMnr"\mﬂ”vaﬂWw
WN -”“M \mef\/\ /\\FN W

P /\MM

https://www.researchgate. t/f re/12-le dECGf patie twth atecholamin entricular-ta h ardia f2319446093




Dalsi geneticke choroby
Prodlouzené QT a Torsades de pointes
- polymorfni VT obvykle v pfitomnosti prodlouzeného QT
- muze ji vyvolat pfedchozi adrenergni stimulace (cviceni)

Pediatrie: genetika, ionty, Iéky/drogy, abormalni sympaticka inervace, prodlouzeny akéni potencial

Brugada syndrom
- riziko nahlého umrti
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Po tachykardii mohou néjaky Cas pretrvavat inverze T
=,electric memory phenomenon®
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Signs of foreign body
airway obstruction

)

< Is cough effective?

NO

E‘B Call EMS

1

]

Infant
5 back blows
5 chest thrusts alternating

Child and adolescent
5 back blows
5 abdominal thrusts alternating

|

NO
Is obstruction relieved?
YES l

Urgent medical
follow-up needed

> YES
—

Encourage cough

Check for deterioration

NO
—i< Is the child conscious? >—0< Start CPR >

Recognise cardiac arrest
Mo signs of life and / or bradycardia < 60 min™

with poar perfusian

1
+ Call EMS / resuscitation team
+ 5 rescue breaths, then CPR 15:2
« Attach defibrillator f monitor

Termination of
resuscitation

/ - \
\ ASSESS RHYTHM /
Shackable Mon shockable
WEINT Bradycardia, asystale, PEA
1 Shock @ | | IV /10 adrenaline as ®
4] kg™ J | soon as possible
1

<.

Immediately resume CPR for 2 minutes

« Hypesia

+ Hypowalasmia

* Hyper-hypakalaemia. -calcaemia,

-magnesasmia, hypoglycaemia
{metabalic)

+ Hyper-hypathermia

« Taxic agents

» Tampanade (cardiac)

» Tension pneumaotharas

* Thromboembaolism {coranary
pulmanary)

ERC Guidelines 2025

@ For shackable rhythms

= Cantinue with shacks svery 2 minutes at 4 ) kg

= If necessary, escalste to up to B | kg, max 360 |
for refractory VF £ pvT ifrom the 5 shack)

@ Far nan-sheckable rhythms

= I/ 10 Adrenaling 10 g kg™ {mai 1
gl every 4 minutes (albermate cyches)

v /10 Adrenaling 10 g kg™ (max 1 mg)

» Afes 4 minubes * High quality chest compressions: rabe,

« Ewery 4 minises thereafrer depth, recoll
= BMV with 100% moegen (2-person
I 10 Amiodarone technigue]

« 5mg kg (max 30 rmg) alter 3% shock
« 5 g kg (max 150 fg) after 5% shock

+ Contnucus chest compressions ifa TT/
SCA is placed. Ventilate ot rate of 25 (<1

¥l 20 {1-8 v, 15 (812 ) ar 10 [ 12 y) per

milnute

During CPR

Return of

spontaneous
circulation

(ROSC)

+ ABCDE approach

+ Controled oxygenation (Sp0; 94-98%) and
wertlation [Paco; 4.6-6 kFa (35-45 mmHgh

+ Maintaln systolic and mean BF = ¢
peroentie lar age

- Awoid § manage hypertherfmia
« Chek glucese (aim fod normal blaod glucose)
= Treat precipitating causes



Antenatal counselling
Team briefing and equipment check
1
[ Birth }

Preterm < 32 weeks
Start the clock

Place undried body into Delayed cord clamping
plastic bag, hat — Gentle stimulation

Use external heat source Dry, wrap, hat
Keep warm

| |

<® Assess brelathing & heart rata >

If breathing: supportwith Inadequate breathing: |
CPAP 6 cm H;0, O3 = 30% Open alrway
1

If apnoea or gasping: Target Sp0:
Give 5 inflations Right hand
3min 70-75%
i Smin 80-85%
Consider 5p0; +/- ECG 10min 85 -95%

1

<e Reassess >
i X
If no increase in heart rate: ES
Chest movement?
T

If chest is net moving:
» Check mask, head pasition, jaw thrust
= Try other alrway opening technlgues
+ Consider higher inflation pressure
1
Repeat 5 inflations ]
1

Start with 25 cm H.0, 05 = 30% e

Reassess

1
NO If no increase in heart rate:
Chest movement?

I'B
e Continue PPV
Reassess after 30 s /

1

Start chest compressions

+ 3 compressions @ 1 ventilation
+ 100% Oy
+ Consider SGA or tracheal tube

1

&

|
= Adrenaline:
10-30 pg kg™ every 4 mins L If heart rate remains <60 min™: I

= Intravascular velume (bload J Muid): | e ——
10 mL kg™ ) .

* Glucose 10% (if bload ghecose is * Consider drugs & fluids
lowils 2 mL kg™ + Consider other factars

suoneinyes yabiey asaiyae oy uabixo ajeay]

: 1
+ Preumothorax E
* Hypowslaemia eg ! Update parents
= Congenital abnorrmality o Debrief team

+ Equipment failure AV




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

Nacvik popisu EKG krivek en.vikipedia.org

https://www.freepik.com/free-vector/little- Knoop: The atlas of emergency m.e.dicin.e

boy-little- https://www.freepik.com/free-vector/two-ecg-lines-
girl_4882496.htmitfromView=search&page=1 red- '
&position=0&uuid=16047b72-cd5c-4925- glyph_37682362.htm#fromView=keyword&page=1&po
ac68-7e970454bf0e&query=Toddler+Clip+Art sition=1&uuid=7ca79c06-0635-4318-bfb4-

2668c9285db2&query=Ecg
]
]
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Skutecna deviace osy doprava vzhledem k véku, neinvertovana prekordialni T (plicni hypertenze)

Bronzetti: Atlas of pediatric and youth ECG
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Hypoplastické levé srdce — snizena voltaz ve vice svodech
Bronzetti: Atlas of pediatric and youth ECG
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Hrani¢ni bradykardie, junkéni Unikovy rytmus u atleta
Bronzetti: Atlas of pediatric and youth ECG
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Akutni ACAOS (obstrukce kmene levé koronarky)

Bronzetti: Atlas of pediatric and youth ECG
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Bronzetti: Atlas of pediatric and youth ECG
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