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* Profilaxia primaria

 Profilaxia secundaria
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Evolucao da Indicacao de CDI na populacao USA

1980
* First Human
Implant

1980

1985
* FDA Approval
of ICDs
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* Transvenous
Leads
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Waveform
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Morte cardiaca subita ..

Numero de mortes subitas
ano

Risco de Morte Subita ano

Populagao geral

Alto risco - doeng¢a coronariana Maior objetivo da
preveng¢ao primaria

Coronarianos + eventos arritmicos

FEVE<30% SCD-HeFT, MADIT 2

MS ressucitada AVID
P6s IAM de alto
risco MADIT, MUSTT
30 20 10 5 2 1 100K 200K 300K

Circulation -2004; 109: 2685-2691



Resultados - Indicacoes de EEF

O DAC
para profilaxia primaria IDPC 2 Chagas
2000 a 2004
M Dilatada
@ Valvopatias
3,3% A% o
B Cardiopatias congénitas

@
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Resultados - Indicacoes de EEF

para profilaxia primaria IDPC fz::gas
ZOOO a 2004 M Dilatada

@ Valvopatias

1,4%

B Cardiopatias congénitas

A presenca de beta bloqueadores e amiodarona nao influenciou na inducao de TVS e FV
(p=0,252 ), assim como nao melhorou a tolerabilidade destes pacientes a arritmia (p=0,99).

Andalaft et al Socesp 2004



Results of a Multicenter Retrospective
Implantable Cardioverter-Defibrillator Registry
of Pediatric and Congenital Heart Disease Patients

i1 B Previous Pedlatric ICD Retrospectlve Serles

First Author Year
(Ref. #) Publizhed Mo. of Patients Stucly Type
Silka (1) 1993 125 Manufacturers'
datasets and
multicenter
retrospective
Krom {2} 1994 s ) Manufacturers’
datasets
Hamilton (3) 1996 ii Singlecenter
Link (4) 1999 11 (v, 309 adults) Singlecenter
Stefanelli () 2002 27 Singlecenter
Alexander (6] 2004 76 (included here) Singlecenter (JAm Coll Cardiol 2008;51:1685-91)
Gradaus (T} 2004 25 Singlecenter
Goel (8) 2004 iz Singlecenter
Werner (9) 2004 T Singlecenter
Korte (10 2004 20 Singlecenter
Ten Harkel {11} 2005 23 Multi-center
Apitz (12) 2006 iz Singlecenter
Eicken (13) 2006 18 Singlecenter

Kaski (14) 2007 22 Singlecenter




Results of a Multicenter Retrospective
Implantable Cardioverter-Defibrillator Registry
of Pediatric and Congenital Heart Disease Patients

~ Struct Normal

B TOF, variants

B TGA

& Valve Disease

B Single V

% Shone's

B Coronary Anom
~ Ebsteins

¥ misc. CHD
B HCM

¥ DCM

B ARVC/LVNC/RCM

(J Am Coll Cardiol 2008;51:1685-91)



Miocardiopatia Hipertrofica
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J Am Coll Cardiol 45:697-704, 2005

% dos pacientes

Quq:qqer EV EV TPSV 1 '582
arritmia par TVNS

=200 EV =200EVe
ou TVNS pareadae
R e TVNS




Morte subita e cardiomiopatia hipertroéfica

Parada cardiaca

Arritmia ventricular

FA paroxistica

BAVT

Rapida conducao atrioventricular por via acessoria

Isquemia miocardica

Eur Heart J, 2001; 22 (4): 1397-9



Morte subita e cardiomiopatia hipertrofica

Estratificacao de risco

Histdria familiar

Historia de TV sustentada ou parada cardiaca ressucitada
Sintomas

Preditores ecocardiograficos

Resposta da PA ao teste de esforco

Holter — TVNS

Anormalidades genéticas

Eur Heart J, 2001; 22 (4): 1397-9



Estratificacdo de risco miocardiopatia hipertrofica

I lla lb
Estratificagcio de Risco TVIFV Historia fam MS Mutacgdes de alto
Sincope risco
Septo>30mm
TVNS

Hipotenséo TE
Prevencéo Priméria - CDI Amiodarona
Prevencdo Secundaria CDI - -

Europace 2002; 4:3-18



Displasia arritmogénica do VD
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Areas de fibrose ou gordura entremeadas com tecido sadio

Area de fibrose

Moffa PJ, Sanches PCR. Eletrocardiograma p.881-90
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V1 \C of
e
Superior Superior
3. 4. /RN
D2, D3, aVF D2, D3, aVF
Inferior o Inferior
VD VE VD VE
5.
+ +
\ / V1 V1
6. Anterior & Posterior
Superior A Inferior
D2, D3, aVF
Posterior Anterior D2, D3, aVF
Inferior Superior

Fig. 3-1. Relagdes entre ectopias ventriculares e local de origem.
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Fig. 3-1. Relagdes entre ectopias ventriculares e local de origem.

Ventriculo
Direito
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Diagnostico diferencial de Displasia arritmogénica do VD

TV idiopaticade VD DAVD
Histéria Familiar de MS Nao *Frequentemente sim
Arritmias EV, TVNS, TVS sidem

Em repouso ou exercicio

Morfologia onda T T normais *T negativas V1 a V3
Duracédo do QRS Menor que 110 ms *Maior que 110 ms
Onda Epsilon ausente *Presente em 30%
Nadir S final QRS > 55 ms Raramente positivo *Positivo em mais que 95%
ECG AR normal *Geralmente anormal
Ecocardiograma normal Aumento ou alteragdes do VD
Ventriculografia Geralmente normal Aumento ou alteracdes do VD

RNM Geralmente normal Aumento ou alteracdes do VD




Estratificacdo de risco Displasia arritmogénica do ventriculo direito

lla

l1b

Estratificacédo de Risco

*TVIFV
*Dilatac&o do VD
*Indutibilidade no EEF

*Historia familiar de
MS

*Potenciais tardios +
disfuncéo do VD
TV
*Indutibilidade no
EEF

Prevencéo Primaria

CDI

*Medicacdes
antiarritmicas

Prevencéo Secundéaria

CDI

Europace 2002; 4:3-18



Sindrome de Brugada
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. n

ECG basal ECG apds prova farmacologica



1.09.
0.9+
0.84
0.74
0.6+
0.54
0.44
0.3+
0.24
0.14

Liberdade de MS ou FV

AAD ECG

ECG anormalespontaneo

P+~.0001

0.0
0

>

1.00+

0.754

0.50+4

0.254

Liberdade de MS ou FV

0.00

12 24 36 48 60 72 84

Follow-up em meses

Auséncia de sincope

Sincope

T 0 12 24 36 48 60 72 84 96108120

@

Follow-up em meses

Liberdade de MS ou FV

@

0.75+4

0.504

0.254

0.00+

TV nao indutivel

TV indutivel

0 12 24 36 48 60 72 84 96108120

Follow-up em meses



ECG Brugada -V1- V3



Risco Populagao %

Alto Risco 10%

RR 6,4

Sincope e ECG
espontaneo

Risco

0,
Intermediario 41%

RR2,1

Padrao espontaneo do ECG

Baixo Risco

ECG de base negativo com ou sem sincope

49%




Estratificacdo de risco Sindrome de Brugada

I lla lb
Estratificagcio de Risco TVIFV *Historia fam MS *TV ou FV no estudo
*Sincope eletrofisioldgico
Prevencéo Primaria CDI - *CDI (em paciente

(em pacientes com
sincope e TV)

assintomatico
indutivel no EEF)

Prevencéo Secundaria

CDI

Europace 2002; 4:3-18



Diagnostic coved-
type | Brugada ECG

r 1 .
Symptomatic .
.[1.,.};:. :ynmpal, Asymptomatic
H *
ICD implantation Spontaneous ECG normal at
diagnostic ECG baseline
PVS: PVS: L
Follow-
VF inducible VF not inducible ollow-up

[

implantation

Follow-up J



Sindrome do QT longo
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Torsades de Pointes

» Sequéncia curto-longo-curto
» Taquicardia polimdrfica associada ao intervalo QT longo

Dispersao de QT
» Esta aumentada nos pacientes LQTS (QTmax-QTmin)
Sintomas

» Sentimento de palpitagdo ou “vibrar” sdo incomuns porque
a TDP é muito rapida

» Sincope

v

ALBERT EINSTEIN
HoOSPITAL ISRAELITA

@




Critérios diagnosticos Sindrome do QT longo (Schwartz)

Pontuacao

QTc

>480 ms 3

460 - 470 ms 2

450 ms (masculino) 1
Torsade pointes 2
Alternancia de ondas T (TWA)
Baixa frequéncia cardiaca 0,5
Sincope

Com estresse 2

Sem estresse 1

Surdez congénita 0,5
Membros da familia com LQTS 1
Morte cardiaca inexplicada na familia 0,5
(imediatos) antes dos 30 anos

<1 = baixa probabilidade; 2-3 = probabilidade intermediaria; >4 alta probabilidade
J Intern Med 2006; 259:39-47



LQT1eLQT S5

Iks ( KCNQ1 + KCNE1)

LQT2e LQT 6

Ikr ( KCNH2 + KCNE2)

LQT 3
LQT 7
(SCN5A)
N Aumento de Ca (SCN5A)
d
Ikl (kir 2.1)
4/‘/
2T 4
Ankirina B
INa

)
ALBERT EINSTEIN

H OSPITAL ISRAELIT A Segado Médica de Eletrofisiologia Clinica e Arritmias Cardiacas




Caso indice
7 anos

Irma
10 anos

Pai
37 anos




Alternancia de onda T no QT longo

ARSI AN fA §

W W

DIl

.
sl e

Europ Paediatr Cardiol 8:28-36, 1972.






Curto Longo Curto
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Gatilho para eventos subitos na LQTS

[ Exercicio
[0 Emocéo

100 -
[ Sono ou outra forma de repouso
80%
BO - 75‘% °
—
63%
60 -
40 - 37%
20 - 15% \ 15%
5%
0 I
LQTA LQT2 LQT3
(n=52) (n=238) (n=20)

Circulation 103:89-95, 2001



Recorréncia de eventos com Beta- bloqueadores
45 -

40 -
35 1
30 +
25 1
20 -
154
104

%

LQTS1 LQTS2 LQTS3

[] Recorréncias [ Mortes

JAMA 2004; 292:1341-1344 J Med Genet 2003; 40:141-145.



> Sobrevivéncia livre de eventos (%)

)
100 9;
o 804}
c 1
80+ s | KCNE1
O : (n=12)
3 601,
60' E L :
= -_
= |
40 s
§ P = .0003
20 it KCNQT
Q E i (_ﬂ_=_?_3_)__
0 Y S —
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40

vy

Idade em anos

Idade em anos

Circulation 113:783-790, 2006.



Estratificacao de risco Sindrome do QT longo

lla

1o

Estratificacéo de Risco

*Torsade pointes/FV
-Parada cardiaca
«JLN
LQT3

*QTc > 600 ms
*Evento cardiaco na
infancia
Sindactilia + BAVT
*Alternancia de T (TWA)
*Sexo Feminino

*Historia familiar de
MS

«Aumento da
disperséo do QT

Prevencéo Primaria

» Suspender
medicamentos que
prolongam o QT
*Suspender atividade
fisica
*Betabloqueadores

CDI

*Denervacéao cardiaca

Prevencdo Secundaria

-CDI
*Betabloqueadores

*Suspender
medicamentos que
prolongam o QT

*Suspender atividade
fisica

Europace 2002; 4:3-18



Sindrome do QT Curto
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Sindrome do QT curto

Asoociado a FV, TV e fibrilacao atrial
Associacao com morte subita berco
Mutacao no gene KCNH2

Alteracoes nos canais de K

— Reducao na inativacao da corrente de K

— Interferéncia na fase 2 do potencial de acao
— Encurtamento do QT

PCR ocorre em repouso ou no estresse

Tres formas clinicas
— SQT1, SQT2, SQT3



Diagnostico = QTc < 320 ms




Taquicardia ventricular
catecolaminérgica

EEEEEEEEEEEEEE
AAAAAAAAAAAAAAAAA



Mutacao ANK2

Exercicio
A
Mutacao KCNJ2
Repouso \JJ\/\M\
Exercicio
B

Heart Rhythm 2:1218-1223, 2005.
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Evolucao
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LATERAL




POCIV POCAVT

- Prevengao 2 2
17 pacientes =33%

\%
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Miocardiopatia dilatada
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Sindrome do QTL
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Results of a Multicenter Retrospective
Implantable Cardioverter-Defibrillator Registry
of Pediatric and Congenital Heart Disease Patients

~ Struct Normal

B TOF, variants

B TGA

& Valve Disease

B Single V

% Shone's

B Coronary Anom
~ Ebsteins

¥ misc. CHD
B HCM

¥ DCM

B ARVC/LVNC/RCM

(J Am Coll Cardiol 2008;51:1685-91)



Results of a Multicenter Retrospective
Implantable Cardioverter-Defibrillator Registry
of Pediatric and Congenital Heart Disease Patients

0 20 40 60 80
Number of patients

Figure 2 Electrical Dlagnoses of Pedlatric ICD
Reclplents With Structurally Normal Hearts

(J Am Coll Cardiol 2008;51:1685-91)



Results of a Multicenter Retrospective
Implantable Cardioverter-Defibrillator Registry
of Pediatric and Congenital Heart Disease Patients

w

30

40

~ Primary
W Secondary

30

20

10

0 be —
Overall 1992-1999 2000-2004

Figure 3 Indications for Implantable Cardloverter-
Defibrillator Implantation, Overall and by Era

(J Am Coll Cardiol 2008;51:1685-91)
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Center A

1992-1999

Center B

Center C

2000-2004

= Primary
N Secondary

Results of a Multicenter Retrospective
Implantable Cardioverter-Defibrillator Registry
of Pediatric and Congenital Heart Disease Patients

© Primary
¥ Secondary

Ndmero Total de
Choques apropriados

(J Am Coll Cardiol 2008;51:1685-91)



Results of a Multicenter Retrospective
Implantable Cardioverter-Defibrillator Registry
of Pediatric and Congenital Heart Disease Patients

Ndmero Total de
40 Choques inapropriados

30
20 ~ Primary

¥ Secondary
10

kel =y R
Center A Center B Center C

(J Am Coll Cardiol 2008:51:1685-91)
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Defibrillator indications and implantation in young children

Charles I. Berul, MD, FHRS

From the Deparmment af Cardiology, Children’s Hospital Boston, Harvard Medical School, Boston, Massachusetts.

Table 1  Implantable defibrillator lead route options in pediatric patients

Advantages Disadvantages

Transvenous Relatively easy implant; common use; Lead fractures; extractions difficult; vascular
approved indication obstruction

Epicardial patch Long history, follow-up; approved use; Patch failure; buckling; restrictive pericardial
surgeons familiar; good DFT physiology

Subcutaneous array or coil* No transvenous coil or epicardial Limited long-term data; higher DFT
patch; minimally invasive

Pericardial coil* No need for transvenous access or Requires surgeon; adhesions may limit video-assisted
epicardial patch; low DFT thoracoscopic surgery; limited follow-up data

Subcutaneous leadless implantable* No need for transvenous or epicardial Limited long-term data; higher DFT; no chronic

cardioverter-defibrillator access; minimally invasive pacing or antitachycardia pacing

Heart Rhythm, Vol 5, No 12, December 2008



Results of a Multicenter Retrospective Implantable Cardioverter-Defibrillator
Registry of Pediatric and Congenital Heart Disease Patients
Charles I. Berul, George F. Van Hare, Naomi J. Kertesz, Anne M. Dubin, Frank
Cecchin, Kathryn K. Collins, Bryan C. Cannon, Mark E. Alexander, John K.
Triedman, Edward P. Walsh, and Richard A. Friedman
J. Am. Coll. Cardiol. 2008:51:1685-1691

No. of Complications

Acute Complications (Perioperative or Within 30 Days of Implant)

Lead dislodgement 13
Inability to defibrillate or unacceptable DFT
Bleeding or pocket hematoma

Infection

Unsuccessful transvenous lead placement
Electrical storm

Hemothorax or pneumaothorax

EMD/PEA

Skin erosion

SVC syndrome

Skin burns

2 R R W s B O =~ 0w

Pneumonia and ileus

Total acute complications 64 (in 55 patients)




Possibilidades de localizacédo da via acessoria

Locations of Accessory Pathways

Anteroseptal

Freewall Freewall
Posteroseptal
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O ECG como estratificador de risco em
algumas cardiopatias congénitas e
sindromes elétricas



Morte cardiaca subita

Numero de mortes subitas
ano

Risco de Morte Subita ano

Populagao geral

Alto risco - doeng¢a coronariana Maior objetivo da
preveng¢ao primaria

Coronarianos + eventos arritmicos

FEVE<30% SCD-HeFT, MADIT 2

MS ressucitada AVID
P6s IAM de alto
risco MADIT, MUSTT
30 20 10 5 2 1 100K 200K 300K

Circulation -2004; 109: 2685-2691



* Profilaxia primaria

 Profilaxia secundaria



Marcadores ECG de morte subita em adultos

Table 1. Examples of studies assessing the SCD risk associated with electrocardiographic abnormalities in the general population.

Authors

Study population, follow-up

ECG parameter studied

Adjusted HR
(95%dl) for SCD

Jouven et al. [20]

Aro et al. [8]

Kurl et al. [9]
Aro et al. [21]

Tikkanen et al. [17]

Aro et al. [8]
Aro et al. [8]

Straus et al. [13]

5713 men (42-53y); follow-up 23 years
10,899 subjects (52% men, mean age 44+ 8 y);
follow-up 30+ 11y

2049 men (age 42-60y); follow-up 19y

10,815 subjects (52% men, mean age 44+ 8 y);
follow-up 30+ 11y

10,864 subjects (52% men, mean age 44+ 8 y);
follow-up 30+ 11y

10,713 subjects (52% men, mean age 44+ 8 y);
follow-up 30+ 11y

10,899 subjects (52% men, mean age 44+ 8 y);
follow-up 30+ 11y

7983 subjects (61% women, age >55y)

Resting heart rate >75bpm
QRS >=110ms

IVCD (QRS >110ms without bundle-branch block)
LBBB

QRS >110ms

Delayed frontal QRS transition zone

Inferior ER >0.1mV
Inferior ER >0.2mV
LVH (Sokolow-Lyon)
QRS-T angle >100°

Inferior/lateral T-wave inversions

Prolonged QTc (=>450ms in men, >470ms in women)

3.46 (1.60-7.44)
2.14 (1.38-3.33)

3.11 (1.74-5.54)
2.71 (1.20-6.11)
2.50 (1.38-4.55)
1.89 (1.18-3.03)

1.43 (1.06-1.94)
292 (1.45-5.89)
1.16 (1.05-1.27)°
2.26 (1.59-3.21)
3.16 (1.86-5.36)

25 (1.3-4.7)

?Cardiac death.



Principais marcadores QRS com valor progndstico

Notched tipo
downslope

Fragmentagao _ 1
QRS

|
+—y—4
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uragio ars {4 ——{

110 ms

Onda T negativa
se opondo ao QRS

Intervalo QT prolongado 500 ms
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Marcadores ECG na populacao
pediatrica e em jovens

Fase pré

operatoria
Cardiopatias Vlarcadores —
estruturais de risco Elétricas

Importancia da
triagem ECG



z Substrato | Arritmias pré ou pés-operatérias | Comentérios

Comunicacao interventricular | Lesao cirdrgica do sistema de Bloqueios atrioventriculares (pés) | Episodios de taquicardia juncional
condugdo ou processo inflamatério | Taquicardia juncional (pds) | no pos-operatdrio sao bem tratados
pos-CEC ‘ Taquicardias ventriculares (pré e com propafenona, se ndo houver

p6s com disfuncdo miocardica) | disfuncao

Isomerismo atrial Esquerdo: auséncia de nédulo Arritmias atriais (ritmos atriais Pode ter diversas arritmias atriais
sinusal; direito: dois nodulos ectopicos, taquicardia atrial | primarias ou secunddrias a
sinusais; presenca de dois noédulos | multifocal) ' procedimentos cirlirgicos
atrioventriculares Taquicardia por reentrada

| ’ atrioventricular por feixe acessorio
ou pelos dois NAV

Anomalia de Ebstein | Dilatacao atrial e feixes anomalos | Arritmias atriais (flutter e FA) Maior incidéncia de feixe andmalo
: . . - . WPW . | que a populagao geral ;




Cardiopatia Cirurgia
congeénita Cardiaca

Eventos Sensacao de
subitos cura

Piora da
funcao
ventricular e
arritmias
assintomaticas




Mecanismos

Piora da func¢ao ..
compensatorios

Eventos Estresse
arritmicos adrenérgico

Piora da fungao
ventricular e
aumento dos

substratos




Changes in Hospitalization Patterns
Among Patients With Congenital Heart Disease
During the Transition From Adolescence to Adulthood

Cardiopatias

= congénitas
M
40

Percentage ED Admits
8 ]

12- 15- 18- 21- 24- 27- 30- 33 36 39 42-
14 17 20 23 26 29 a3 35 3B 41 44
Age Category

(J Am Coll Cardiol 2007;49:875-82)



Changes in Hospitalization Patterns
Among Patients With Congenital Heart Disease
During the Transition From Adolescence to Adulthood

20

10

12-14 1517 1820 21-23 2426 27¥-29 30-32 3335 J0-38 3941 42-44

Age Category (years)

Porcentagem das admissoes no PS entre
2000 e 2003 na Califérnia

(J Am Coll Cardiol 2007;49:875-82)



The spectrum of adult congenital heart disease
in Europe: morbidity and mortality in a
5 year follow-up period

The Euro Heart Survey on adult congenital heart disease

Table 2 History of morbidity and functional status at baseline

Endocarditis CVA/TIA MI/CABG/PTCA Supraventricular arrhythmias Ventricular arrhythmias MYHA | NYHA Il NYHA I/ IV
ASD II 0 (3/879) 4(36/876) 2 (16/880) 28 (243/861) 2 (16/861) 59 (504/825) 30 (257) 11 (91)
50 7 (44/621) 2 (14/622) 1(5/626) 9 (56 3 (18/617 76 (472/619) 19 (118) 4(29)
4 (33/810) 4(32/807) 1(5/806) 69 (551/793) €24 (189) 6 (53)

o 2 (11/547) 1(6/545) 1 (4/546) - - oTS% 81 (441/543) 15 (84) 3 (18)
Transposition 1 (4/361) 6 (20/359) 0(1/360) 26 (95/362) 2 (7/362) 67 (244/362) 27 (9) 6 (22)
Marfan syndrome 2 (5/284) 1(4/285) 1(2/286) 8 (23/281) 2 (6/281) 79 (223/282) 19 (54) 2(5)
Fontan circulation 2 (3/198) 12 (23/198) 0(0/198) 45 (90/198) 0 (0/198) 40 (78/193) 51 (98) 9 (17)
Cyanotic defect 6 (22/386) 10 (37/384) 0(1/385) 16 (58/374) 6 (22/374) 12 (45/172) 44 (172) 44 (170)
Overall 3 (125/4086) 4(172/4076) 1 (34/4088) 18 (745/4036) 5 (193/4036) 63 (2558/4031) 26 (1068) 10 (405)

All values are percentage followed by a fraction with frequency in the numerator and the number of patients with sufficient data to evaluate the item (k/n) in the denominator. In the last two columns only the
numerators are given, as the rows of the last three columns sum to 100%.

CVA, cerebrovascular accident; TIA, transient ischaemic attack; MI, myocardial infarction; CABG, coronary artery bypass graft; PTCA, percutaneous transluminal coronary angioplasty; NYHA, Mew York Heart Association
functional class.

European Heart Journal (2005) 26, 2325-2333
doi: 10,1093 /eurheart j / ehi3 26

ELUROFEAN
SOCIETY OF
CARTHOLOWGY =



Mecanismos arritmia

»Ventriculotomia
» Atriotomia
» Cicatrizacao irregular e ilhas de musculo cardiaco normal

» Dilatacao camaras direitas e areas de fibrose
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Results of a Multicenter Retrospective
Implantable Cardioverter-Defibrillator Registry
of Pediatric and Congenital Heart Disease Patients

~ Struct Normal

B TOF, variants

B TGA

& Valve Disease

B Single V

% Shone's

B Coronary Anom
~ Ebsteins

¥ misc. CHD
B HCM

¥ DCM

B ARVC/LVNC/RCM

(J Am Coll Cardiol 2008;51:1685-91)



Results of a Multicenter Retrospective
Implantable Cardioverter-Defibrillator Registry
of Pediatric and Congenital Heart Disease Patients

~ Struct Normal

B TOF, variants

B TGA

& Valve Disease

B Single V

% Shone's

B Coronary Anom
~ Ebsteins

¥ misc. CHD
B HCM

¥ DCM

B ARVC/LVNC/RCM

(J Am Coll Cardiol 2008;51:1685-91)



CONGENITAL HEART DISEASE

S1J

ECG predictors of ventricular arrhythmias and
biventricular size and wall mass in tetralogy of Fallot

with pulmonary regurgitation

W A Helbing, A A W Roesi, R A Niezen, H W Vliegen, M G Hazekamp, J Ottenkamp,

A de Roos, E E van der Wall

Correlacao positiva
entre aumento do QRS
e aumento do volume
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Electrocardiographic Markers of Late Sudden Death Risk
in Postoperative Tetralogy of Fallot Children

CHARLES 1. BERUL, M.D., SHARON L. HILL, B.S.N.,
ZIYAD M. HUAZI, M.D., GERALD R. MARX, M.D., JONATHAN RHODES, M.D.,
KERRI A. WALSH, R.C.V.T,, and DAVID R. FULTON, M.D.

From the Division of Pediatric Cardiology, Boston Floating Hospital for Children-New England
Medical Center, Tufts University School of Medicine, Boston, Massachusetts
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Electrocardiographic Markers of Late Sudden Death Risk

in Postoperative Tetralogy of Fallot Children

CHARLES 1. BERUL, M.D., SHARON L. HILL, B.S.N., ROBERT L. GEGGEL, M.D.,
ZIYAD M. HIJAZI, M.D., GERALD R. MARX, M.D., JONATHAN RHODES, M.D.,

KERRI A. WALSH, R.C.V.T,, and DAVID R. FULTON, M.D.

From the Division of Pediatric Cardiology, Boston Floating Hospital for Children-New England
Medical Center, Tufts University School of Medicine, Boston, Massachusetts
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8 1l W VT/SD TOF B W
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§ : i CAEARA I( R T
0-3' - | [ ) {.‘ ““ ‘ | A
0.2- N A Ta ATATRTATATA il
0.1
QRsdur QTc  yr¢  QTd  JTd i i
TABLE 1
Electrocardiographic Findings
Age QRS JT JTe QTec JTd QTd
Control Group Mean 12.5 0.08 0.23 0.32 0.42 0.03 0.04
(n = 1000) SD 4.7 0.01 0.04 0.02 0.02 0.02 0.02
TOF non-VT Mean 11.1 0.14* 0.25 0.32 0.50* 0.04 0.05
(n= 87) SD 5.7 200 0.03 0.03 0.03 0.02 0.03
TOF VT Mean 14.9 0.26 0.33 0.53* 0.08# 0.08
(n=14) SD 4.7 R v 0.03 0.03 0.05 003 0.03

(J Cardiovasc Electrophysiol, Vol. 8, pp. 1349-1356, December 1997 )



Variabilidade da FC na Tetralogia de Fallot
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Reduced heart variability fallowing repair of tetralogy Fallot — Heart 1999; 81: 656-660



Arritmias no Fallot

Avaliacao ecocardiografica de 456 pacientes — pré eventos
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Risk factors for arrhythmia and sudden death late after repair of tetralogy of Fallot: a multicenter studylLancet setembro
2000
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Cardiology

International Journal of Cardiology 124 (2008) 332338 ——
www.elsevier.com/locate/ijcard

Changes during exercise of ECG intervals related to increased risk for
ventricular arrhythmia in repaired tetralogy of Fallot and their relationship
to right ventricular size and function
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Table 3 Predictors of appropriate and inappropriate therapies in adults with CHD (n = 64)

Variable Appropriate shock therapy Inappropriate shock therapy
HR (95% Cl) P-value HR (95% Cl) P-value

Age at ICD implantation 0.96 (0.92-1.01) 0.12 0.98 (0.95-1.02) 0.29
Male gender 1.09 (0.37-3.20) 0.88 1.49 (0.62-3.57) 0.38
BMI =25 0.43 (0.14-1.34) 0.14 1.23 (0.55-2.75) 0.61

QRS width =180 ms 2.00 (0.60-6.70) 0.26 0.77 (0.26-2.34) 0.65
History of atrial arrhythmias 0.97 (0.33-2.84) 0.95 1.29 (0.57-2.88) 0.54
TOF 0.29 (0.10-0.84) 0.02 0.77 (0.34-1.76) 0.53

Single-chamber ICD device 1.68 (0.55-5.14) 0.36 1.90 (0.85-4.25) 0.12
Secondary prophylaxis® 0.47 (0.16-1.38) 0.17 1.75 (0.73-4.21) 0.21

Positive PES” 1.96 (0.25-15.4) 0.52 0.69 (0.19-2.48) 0.57
Impaired subpulmonary ventricular function 1.28 (0.42-3.84) 0.66 1.19 (0.50-2.84) 0.70
Impaired systemic ventricular function 2.34 (0.62-8.87) 0.21 1.22 (0.36-4.15) 0.76

European Heart Journal (2007) 28, 1854 1861
doi: 10,1093/ eurheart] /ehl306



Table 3 Predictors of appropriate and inappropriate therapies in adults with CHD (n = 64)

Variable

Appropriate shock therapy

Inappropriate shock therapy

HR (95% Cl)

P-value

HR (95% Cl)

P-value

Age at ICD implantation
Male gender

BMI =2
RS width =180 ms D

History of atnal arrhythmias

TOF

Single-chamber ICD device

Secondary prophylaxis®

Positive PES"

Impaired subpulmonary ventricular function

mpaired systemic ventricular function

0.96 (0.92-1.01)
1.09 (0.37-3.20)
0.43 (0.14-1.34)
2.00 (0.60-6.70)
0.97 (0.33-2.84)
0.29 (0.10-0.84)
1.68 (0.55-5.14)
0.47 (0.16-1.38)
1.96 (0.25-15.4)
1.28 (0.42-3.84)
2.34 (0.62-8.87)

0.12
0.88
0.14
0.26
0.95
0.02
0.36
0.17
0.52
0.66
0.21

0.98 (0.95-1.02)
1.49 (0.62-3.57)
1.23 (0.55-2.75)
0.77 (0.26-2.34)
1.29 (0.57-2.88)
0.77 (0.34-1.76)
1.90 (0.85-4.25)
1.75 (0.73-4.21)
0.69 (0.19-2.48)
1.19 (0.50-2.84)
1.22 (0.36-4.15)

0.29
0.38
0.61
0.65
0.54
0.53
0.12
0.21
0.57
0.70
0.76

European Heart Journal (2007) 28, 1854 1861
doi: 10,1093/ eurheart] /ehl306



Liberdade de TVS e Morte Subita
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Circulation, 2004; 109: 1994-2000



Implantable Cardioverter-Defibrillators
in Tetralogy of Fallot

Paul Khairy, MD, PhD; Lomse Harris, MD; Michael J. Landzberg, MD;
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Susan M. Fernandes, MHP, PA-C; Luc Beauchesne, MD; Judith Therrien, MD; Philippe Chetaille, MD:
Elaine Gordon, MD; Isabelle Vonder Muhll, MD; Frank Cecchin, MD
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Implantable Cardioverter-Defibrillators
in Tetralogy of Fallot

Paul Khairy, MD, Phl); Louise Harris, MDy; Michael J. Landzberg, MID;
Sangeetha Viswanathan, MRCPCH; Amanda Barlow, MD; Michael A. Gatzoulis, MDy;
Susan M. Fernandes, MHP, PA-C; Luc Beauchesne, MD; Judith Therrien, MI}; Philippe Chetaille, MD;
Elaine Gordon, MD; Isabelle Vonder Muhll, MD; Frank Cecchin, MD

Left ventricular end-diastolic pressure =212 mmHg = : | ’

Non-sustained ventricular tachycardia =
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Implantable Cardioverter-Defibrillators
in Tetralogy of Fallot

Paul Khairy, MD, PhD; Lomse Harris, MD; Michael J. Landzberg, MD;
Sangeetha Viswanathan, MRCPCH: Amanda Barlow, MD: Michael A. Gatzoulis, MD:
Susan M. Fernandes, MHP, PA-C; Luc Beauchesne, MD; Judith Therrien, MD; Philippe Chetaille, MD:
Elaine Gordon, MD; Isabelle Vonder Muhll, MD; Frank Cecchin, MD

Table 3. Risk Score for Appropriate ICD Shocks in Primary

Prevention

Variable Exp(B) Points Attributed
Prior palliative shunt 3.2 2
Inducible sustained ventricular tachycardia 2.6 2

QRS duration =180 ms 1.4 1
Ventriculotomy incision 3.4 2
Nonsustained ventricular tachycardia 3.7 2

LVEDP =12 mm Hg 4.9 3

Total points 0-12

Circulation. 2008;117:363-370
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Freedom from appropriate ICD shock (%)

Implantable Cardioverter-Defibrillators
in Tetralogy of Fallot

Paul Khairy, MD, PhD; Louise Harris, MD: Michael J. Landzberg, MD;
Sangeetha Viswanathan, MRCPCH: Amanda Barlow, MD: Michael A. Gatzoulis, MD:

Susan M. Fernandes, MHP, PA-C; Luc Beauchesne, MD; Judith Therrien, MD; Philippe Chetaille, MD:

Elaine Gordon, MD; Isabelle Vonder Muhll, MD; Frank Cecchin, MD

P=0.0003

Risk score | Risk category N Annualized rate of
- appropriate shocks
B 0-2 Low 18 0%
Lome - 3-5 Intermediate 24 3.8%
Intermediate i i High 25 A7 5%
High =

2 3 4 5 6 7T 8 % 1

Time from ICD implantation (years)

Circulation. 2008;117:363-370




ORIGINAL ARTICLE

Contemporary predictors of death and sustained
ventricular tachycardia in patients with repaired
tetralogy of Fallot enrolled in the INDICATOR cohort

Anne Marie Valente,” Kimberlee Gauvreau,' Gabriele Egidy Assenza, '
Sonya V Babu-Narayan,” Jenna Schreier,” Michael A Gatzoulis,” Maarten Groenink,’

Ryo Inuzuka,’ Philip J Kilner,? Zeliha Koyak,® Michael J Landzberg,” Barbara Mulder,

3

Andrew J Powell," Rachel Wald,* Tal Geva'

Valente AM, et al. Heart 2014;100:247-253. doi:10.1136/Mheartjnl-2013-304958
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e

R

0.8

0.6

0.4

Freedom from Qutcome

0.2

0.0

No risk factor

RV mass/vol. ratio = 0.3

RV mass/vol. 2 0.3 and LV EF z-score < -2

RV mass/vol. 2 0.3 and LV EF z-score < -2
and atrial tachyarrhythmia

P<0.001 by log rank test

1 1 | J

0

2

4

6 8 10 12
Years After CMR

873 pacientes
Idade média 24,4 anos
Meédia de seguimento 38 anos

Mensagens

*Mortalidade aumenta entre
adultos jovens

*Hipertrofia ventricular,
disfuncdo VE ou VE e arritmias
atriais aumentam mortalidade



Evolucao
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Corazon normal Anomalia de Ebstein

Comunicacion

Auricula interauricular

derecha

Vilvula "~ La valvula tricuspide
trictspide desplazada permite que la
sangre regrese a la auricula

getecha #ADAM.



_ Pré excitagcao ventricular

Padroes do ECG

*PR curto <120 ms

e Excluir ritmo juncional
ePresenca de onda Delta
eDuracao QRS > 100 ms

AN —

P L_gwgl,__

=|

©2001 Blaufuss Multimedia. All rights reserved




_ Inicio da taquicardia no WPW

Taquicardia por reentrada

e Pode ser iniciado por

e Bloqueio da via acessoria

e Conducgao pelo NAV

e Conducao retrograda pela
via acessoria

e Onda P retrégrada visivel

—

:I;I P‘i- LJ/\-_J

P | F

2001 Blaufuss Multimedia. All righis resarved

©2003 Blaufuss Multimedia




FA + pré excitacao

Conducgao AV rapid

inferior a 240 ms risco

d

real de morte subita

ip ===

{Continuous str

©2003 Blaufuss Multimedia




Taquicardias automatismo

» Taquicardia sinusal

» Taquicardia atrial

» Taquicardia juncional



Taquicardia Atrial

TAQUICARDIA ATRIAL ECTOPICA




H. 1aRrT I. AVNET
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Pré excitacao + taquicardia = WPW



A. wPw - B. orT C. ART
Sinus Rhythm
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Anomalia Ebstein e WPW

v’ 20 a 30% dos pacientes apresentam TRAV
v'Vias acessdrias a direita

v'50% dos casos multiplas vias



Pré-Excitacao Ventricular
Classificacao Eletrocardiografica

Ny TIPO A
i b Delta + em V1

Delta -.em V1 v vt R ;

)

"S" ou "QS5"



]
{/
ZAN

Pré-Excitacao Ventricular
TPSV Ortodromica

l:m
N

I

Moreira DAR, Arritmias Cardiacas: Clinica, Diagnéstico e Terapéutica, 1995



Complexos QRS
gerando P retrograda

Inicio QRS inicio p
retréograda maior
que 70 ms
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Schematic of the tricuspid and mitral valve annuli, as viewed in the 30° left anterior oblique
projection, illustrates the locations of the 34 accessory pathways.

O manifest AP
‘ concealed AP

His Bundle

OO0 .
000 OOOOO 000 anterior
C‘).‘ 2000 right left

posterior

. r
American Heart
Association

Copyright © American Heart Association Learn and Live

Cappato R et al. Circulation 1996;94:376-383
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Case Report

Absent right bundle branch block: Is it a clue
of pre-excitation in Ebstein's anomaly?

Pranil Bhalchandra Gangurde®’, Abhay Tidake?, Hetan Shah, L HR  :66 bpm Diognosis Information:

Ajay Mahajan®, Yash Lokhandwala ®, Pratap Nathani® Male  Years 48 S M g e Progression(V2)
QRS : 109 ms Slight ST esson(V2)
QIQTc : 421443 ms Marked ST Elevation(aVR)
PORST : 4119747 ° Right Ventricular Hypertrophy
RVSASVI | 0.6390.183 mV
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Surgery in a contemporary adult cohort of patients with Ebstein malformation of
tricuspid valve and relation with ECG markers, atrial fibrosis and arrhythmic load

Yumi Shiina ¥, Taka-aki Matsuyama®, Iki Adachi®, Wei Li , Michael A. Gatzoulis ?, Hideki Uemura

* Adult Congenital Heart Centre and National Centre for Pulmonary Hypertension, Royal Brompton Hospital, NIHR Cardiovascular Biomedicn! Research Unit,
Royal Brompton Hospital and National Heart and Lung Institute, Imperial College London, United Kingdom
® Cardiac Morphology Unit, Roval Brompton Hospital, NIHR Cardiovascular Biomedical Research Unit, Royal Brompton Hospital and National Heart and Lung Institute,

Imperial College London, United Kingdom
© Department of Cardiothoracic Surgery, Roval Brompton Hospital, NIHR Cardiovascular Biomedical Research Unit, Royal Brompion Hospital and National Heart and Lung Institute,

Imperial College London, United Kingdom

http://dx.doi.org/10.1016/j.ijcard.2012.12.025
Fibrose e caracteristicas da onda P no Ebstein
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Fragmentacao QRS
anomalia Ebstein
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Enlarged V4
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Figure 1: Electrocardiogram showing fragmented QRS in leads V,to V. Lead L,

aVL, and V, also show Q-waves
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Figure 2: Electrocardiogram showing fragmented QRS in leads V, and V,
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Marcadores ECG na populacao
pediatrica e em jovens

Fase pré
operatoria

Cardiopatias Ma rcadores Sindromes

estruturais de rlsc() Elétricas

Importancia da
triagem ECG



Sindrome do QT longo



Anormalidades eletrocardiografica

QTc prolongado

» O intervalo QT deve ser medido do inicio do QRS a extremidade finaldaonda T
e ser calculado a média de 3-5 batimentos ;as ondas U devem ser incluidas na
medida se forem grandes e unidas a onda T e deve ser ajustado para FC.

» Os ECGs de repeticao sao necessarios quando a suspeita
» QTc e onda T normal ndo exclui LQTS
» TDP é mais freqiiente em QTc > 600ms

» Complexo QRS largo aceita-se que um QTc 500ms como longo



Results of a Multicenter Retrospective
Implantable Cardioverter-Defibrillator Registry
of Pediatric and Congenital Heart Disease Patients

0 20 40 60 80
Number of patients

Figure 2 Electrical Dlagnoses of Pedlatric ICD
Reclplents With Structurally Normal Hearts

(J Am Coll Cardiol 2008;51:1685-91)



Padroes eletrocardiograficos QT longo

LQT1 [




Como calcular o intervalo QTc

Different methods of QT correction.

QT correction method Formula
Bazett QT/RR'?
Fridericia QT/RR'

Framingham
Hodges

QT + 0.154 (1000 — RR)
QT + 105 (1/RR — 1)




Torsades de Pointes

» Sequéncia curto-longo-curto
» Taquicardia polimdrfica associada ao intervalo QT longo

Dispersao de QT
» Esta aumentada nos pacientes LQTS (QTmax-QTmin)
Sintomas

» Sentimento de palpitagdo ou “vibrar” sdo incomuns porque
a TDP é muito rapida

» Sincope



Critérios diagnosticos Sindrome do QT longo (Schwartz)

Pontuacao

QTc

>480 ms 3

460 - 470 ms 2

450 ms (masculino) 1
Torsade pointes 2
Alternancia de ondas T (TWA)
Baixa frequéncia cardiaca 0,5
Sincope

Com estresse 2

Sem estresse 1

Surdez congénita 0,5
Membros da familia com LQTS 1
Morte cardiaca inexplicada na familia 0,5
(imediatos) antes dos 30 anos

<1 = baixa probabilidade; 2-3 = probabilidade intermediaria; >4 alta probabilidade
J Intern Med 2006; 259:39-47



LQT1eLQT S5

Iks ( KCNQ1 + KCNE1)

LQT2e LQT 6

Ikr ( KCNH2 + KCNE2)

LQT 3
LQT 7
(SCN5A)
N Aumento de Ca (SCN5A)
d
Ikl (kir 2.1)
4/‘/
2T 4
Ankirina B

INa



Caso indice
7 anos

Irma
10 anos

Pai
37 anos




Alternancia de onda T no QT longo

ARSI AN fA §

W W

DIl

.
sl e

Europ Paediatr Cardiol 8:28-36, 1972.






Curto Longo Curto
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Gatilho para eventos subitos na LQTS

[ Exercicio
[0 Emocéo

100 -
[ Sono ou outra forma de repouso
80%
BO - 75‘% °
—
63%
60 -
40 - 37%
20 - 15% \ 15%
5%
0 I
LQTA LQT2 LQT3
(n=52) (n=238) (n=20)

Circulation 103:89-95, 2001



Recorréncia de eventos com Beta- bloqueadores
45 -

40 -
35 1
30 +
25 1
20 -
154
104

%

LQTS1 LQTS2 LQTS3

[] Recorréncias [ Mortes

JAMA 2004; 292:1341-1344 J Med Genet 2003; 40:141-145.



Probabilidade de primeiro evento cardiaco (sincope, parada cardiaca e
morte subita) baseado no diagndstico do tipo de LQT

QTc Sexo Risco
l LQT1 >= 500 ms *Masculino e feminino *Alto (>50%)
<500 ms *Baixo (<30%)
LQT2 >= 500 ms *Masculino e feminino *Alto (>50%)
<500 ms *Feminino sIntermediario (30 a 49%)
*Masculino *Baixo (<30%)
LQTS3 >= 500 ms *Masculino *Alto (>50%)
*Feminino *Intermediario (30 a 49%)
<500 ms *Masculino e Feminino *Intermediario (30 a 49%)




Estratificacao de risco Sindrome do QT longo

lla

1o

Estratificacéo de Risco

*Torsade pointes/FV
-Parada cardiaca
«JLN
LQT3

*QTc > 600 ms
*Evento cardiaco na
infancia
Sindactilia + BAVT
*Alternancia de T (TWA)
*Sexo Feminino

*Historia familiar de
MS

«Aumento da
disperséo do QT

Prevencéo Primaria

» Suspender
medicamentos que
prolongam o QT
*Suspender atividade
fisica
*Betabloqueadores

CDI

*Denervacéao cardiaca

Prevencdo Secundaria

-CDI
*Betabloqueadores

*Suspender
medicamentos que
prolongam o QT

*Suspender atividade
fisica

Europace 2002; 4:3-18



Diferencas fisiopatoldgicas QT longo e QT curto

Electrophysiological changes observed in long and short QT syndromes (LOTS and SQTS ). CV: conduction velocity. APD: action potential duration. ERP: effective refractory period. TDR:
transmural dispersion of repolarization. h: exdtation wavelength (CV = ERP).

Abnormalities LOTS 50TS References
Molecular mechanisms Increased inward currents or reduced outward currents Reduced inward currents or reduced outward currents [15,30]
Triggered activity Early afterdepolarizations from LTCC reactivation Mot observed [86]
Substrates for reentry

cv /1 /1 [63]

APD 1 1 [53]

ERP 1 l [63]

TDR 1 1 [54,87]

A i i [37,63]
APD alternans 1 N/A [88,89]
CV restitution . N/A [29,9091]
APD restitution tgradient N/A [29,9293]

VERP restitution tgradient N/A [94]




Sindrome do QT curto

Asoociado a FV, TV e fibrilacao atrial
Associacao com morte subita berco

Alteracoes nos canais de K
— Reducao na inativacao da corrente de K
— Interferéncia na fase 2 do potencial de acao
— Encurtamento do QT

PCR ocorre em repouso ou no estresse

Tres formas clinicas
— SQT1, SQT2, SQT3



Diagnostico = QTc < 340 ms




Aspectos clinicos QT curto

*Intervalo QTc abaixo 340 ms (zona nebulosa entre 330 e
360ms)

*Unico marcador eficaz é clinico: histdria de PCR prévia
*Dois picos de mortalidade

*Primeiro ano de vida
*Entre 20 e 40 anos



Joumal of the American College of Candiology Val 63, No. 13, 2014
@ 2014 by the American Caollege of Cardiology Foundation ISSN 0735-1097/836.00
Published by Elsevier Inc hetp:/dx.doi.org/10.101 6/ jace 2013.09.078

Heart Rhythm Disorders

Novel Insight Into the QCWM
Natiwal Histery of Short QT Syndroime (J Am Coll Cardiol 2014;63:1300-8)

Andrea Mazzanti, MD,* Ajita Kanthan, MBBS, PuD,” Nicola Monteforte, MD,*

Mirella Memmi, PuD,* Raffaella Bloise, MD,* Valeria Novelli, PuD,* Carlotta Miceli, MS*
Sean O'Rourke, BS,7 Gianluca Borio, MS,” Agnieszka Zienciuk-Krajka, MD, 1

Antonio Curcio, MD, PuD,* Andreea Elena Surducan, MS,5 Maro Colombo, MS§

Carlo Napolitano, MD, PuD,* Silvia G. Priori, MD, PuD?|

Pavia, Italy; Gdansk, Poland; and New York, New York

Number of patients

QTc (ms)
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Novel Insight Into the W coms 60
Natural History of Short QT Syndrome &
|
Andrea Mazzanti, MD,” Ajita Kanthan, MBBS, PuD,* Nicola Monteforte, MD,* E" 40
Mirella Memmi, PHD,* Raffaella Bloise, MD,* Valeria Novelli, PHD,* Carlotta Miceli, MS* :a
Sean O'Rourke, BS,i Gianluca Borio, MS,* Agnieszka Zienciuk-Krajka, MD,t ""f
Antonio Curcio, MD, PuD,* Andreea Elena Surducan, MS,§ Mario Colombo, MS,§ =
Carlo Napolitano, MD, PuD,*f Silvia G. Priori, MD, PHD*j| :a 204
Pavia, Italy; Gdansk, Poland; and New York, New York v
0 -
0 10 20 30
Number at risk Age at first cardiac arrest (yrs)
Patients with ECG 73 69 52 34
Also pts without ECG 91 80 61 40
Asymptomatic Syncope CA
(n = 41) (n = 12) (n = 20) p Value*
Male 32 (78) 11 (92) 18 (90) 0.353
Age at event, yrs — 21 +11 25 + 13 0.453
RR interval, ms 948 = 93 938 + 153 920 = 132 0.682
QT interval, ms 321 + 30 314 + 29 317 + 32 0.765
QTc interval, ms 330 = 22 326 = 24 331 + 22 0.802

Values are mean + SD or n (%). *p values are for comparisons of all 3 groups together.

CA = cardiac arrest; QTc = corrected QT (interval).

40

16
18




Gene ECG rdial lead Pedigree Tc Symptoms Follow-u
Mutation (pracordialionds) g . at !rl?rgllment Events i
KCNJ2 1=321ms |1=None 1 = None
D172N 2=332ms |2=None 2 = None
KCNJ2 1=256ms |1=AF 1 = None
E299V
KCNH2 1=291ms |1=Aborted CA |1 = None
N588K 2=299ms |2=None 2 = None
3=283ms |3 =Syncope, AF|3 = None
KCNH2 1=264ms |1=None 1= NSVT
Te18l 2=320ms (2= None 2 = None
KCNQ1 1=316ms |1 =Aborted CA (1 =ICD Shock,
R259H" , ey
! |
CACNA1C 1=316ms |1 = Aborted CA |1 = Aborted CA

R1977Q*




Evolucao para FV em
2 casos distintos

A

Patient 1

Episode 1

C1 230 ms

Episode 1

Cl 230 ms

Episode 1
Amiodarone

Cl1320 ms

Episode 2

Cl 230 ms

e ———

- -

B

Episode 1

Cl 350 ms

Patient 2
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Episode 2

Cl 350 ms




Recorréencia de PCR vs Pacientes assintomaticos

Joumal of

of Cardicl

ollege logy
Coliege of Cardiology Foundation

herp//cbe. doi.org/10

3, 21
0735 36

sh 09.078
Heart Rhythm Disorders

Novel Insight Into the (!)Crm.v..,k
Natural History of Short QT Syndrome

100 1

Andrea Mazzanti, MD,” Ajita Kanthan, MBBS, PuD,” Nicola Monteforte, MD,*

Mirella Memmi, PuD,* Raffaclla Bloise, MD,* Valeria Novelli, PuD,* Carlotta Miceli, MS,*
Sean O'Rourke, BS,{ Gianluca Borio, MS,* Agnieszka Zienciuk-Krajka, MD,1

Antonio Curcio, MD, PHD,* Andreea Elena Surducan, MS,§ Mario Colombo, MS,§

Carlo Napolitano, MD, PuD,*f Silvia G. Priori, MD, PHD*f|

Pavia, Italy; Gdansk, Poland; and New York, New York

80— Asymptomatic

60

(J Am Coll Cardiol 2014;63:1300-8)

Cardiac arrest-free survival (%)

p < 0.0000001
20 Cardiac Arrest
n_

| I | I I

0 2 4 6 8
Number at risk Follow-up duration (yrs)
Asymptomatic 48 36 25 14 T
CA 14 il 6 2 0

CA-Free Survival at Follow-up by CA Occurrence

Figure 4 Before Enrollment




Taquicardia ventricular
catecolaminérgica



Diretrizes da Sociedade Brasileira de Cardiologia sobre
Andlise e Emissido de Laudos Eletrocardiogrificos (2009)

Diretrizes

5.4.5. Taquicardia bidirecional’®

Trata-se de taquicardia de origem ventricular que, ao
conduzir-se para o ventriculo, apresenta um sistema de
condugao com o ramo direito bloqueado constantemente
e as divisoes anterossuperior e posteroinferior do ramo
esquerdo bloqueadas alternadamente, batimento a
batimento. Eletrocardiograficamente, um batimento com
QRS positivo e outro com QRS negativo se alternam
sucessivamente, dando aspecto bidirecional. Esta
arritmia se relaciona a quadros de intoxicagao digitalica,
doenga miocardica grave por cardiomiopatia avangada
e doenga sem cardiopatia estrutural, como a taquicardia
catecolaminérgica familiar.



Mutacao ANK2

Exercicio
A
Mutacao KCNJ2
Repouso \JJ\/\M\
Exercicio
B

Heart Rhythm 2:1218-1223, 2005.
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Teste Ergométrico - Gravagio

Menina 4 anos

sincope aos M'\/WW%

esforgos .
pré medicagdo




Teste Ergométrico - Gravaco
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Marcadores ECG na populacao
pediatrica e em jovens

Fase pré

operatoria
- Marcadores
Cardiopatias Sindromes
estruturais . Elétricas
de risco

Importancia da
triagem ECG



Marcadores ECG na populacao
pediatrica 2 em jovens

Fase pré
operatoria

- Marcadores
Cardiopatias Sindromes
estruturais . Elétricas

de risco
Importancia
da triagem

ECG



Julho 2007 — Dezembro 2010

180000
160000 -
140000 -
120000 -
100000 -
80000 -
60000 -
40000 -
20000 - 3139

0 - 0 _—|
numero total de exames numero de exames em
criangas

E Total
WO0al0anos

Andalaft RB, Almeida C, Fuziy M . Diagnésticos de ECG na populacao pediatrica com o uso de um sistema de Tele ECG.
Relampa 2011; 24(4):360



Perfil geral dos exames em crian¢as 0 a 10 anos

% de exames - total 3139 exames

O ECG normal
B ECG alterado

Andalaft RB, Almeida C, Fuziy M . Diagnosticos de ECG na populag¢do pediatrica com o uso de um sistema de Tele ECG.
Relampa 2011; 24(4):360



Analise da repolarizacao ventricular

% dos exames - total 3139 exames

QTC prolongado 0,85
| B Alteragoes da repolarizacao
localizadas
Alteragoes difusas 0,19 M Alteragoes difusas
O QTC prolongado

Alteracoes da repolarizagao
localizadas

0 0,5 1 1,5
Andalaft RB, Almeida C, Fuziy M . Diagnosticos de ECG na populag¢do pediatrica com o uso de um sistema de Tele ECG.
Relampa 2011; 24(4):360



Secdo Médica de Eletrofisiologia Clinica e Arritmias Cardiacas
Instituto Dante Pazzanese de Cardiologia

O perfil eletrocardiografico de adolescentes
assintomaticos submetidos ao eletrocardiograma pelo
sistema TELE ECG: analise de 11058 pacientes

Rogerio Andalaft, MARIANA FUZIY, VIRGINIA CERUTTI, MARCELO MORETTI, SANDRO
FELICIONI, RINALDO FERNANDES, ADIMEIA SANTOS, BENTO GOMES , DALMO AR
MOREIRA , FRANCISCO FAUSTINO DE A.C. FRANCA

Setor de Tele- ECG
Secao Médica de Eletrofisiologia Clinica e Arritmias Cardiacas do
Instituto Dante Pazzanese de Cardiologia



Material

Foram analisados 11058 pacientes (55% sexo
masculino)

ldade entre 10 e 20 anos de idade

Base de dados de 797115 p

Periodo de analise entre julho de 2007 e agosto 2014



Arritmias assintomaticas ao ECG (%)
0,76

W Arritmias ventriculares

0,13 M Arritmias supraventriculares
m TPSV

Intervalo PR curto

()
(@)
N

M Pré-excitacao




1,8
1,6
1,4
1,2

0,8
0,6
0,4
0,2

Alteracoes da repolarizacao e sobrecargas(%)

0,25

0,14

0,04

AlteracOes da Sobrecarga Sobrecarga Hipertrofia
repolarizagao esquerda direita septal

M Alteracdes da repolarizagao
M Sobrecarga esquerda
M Sobrecarga direita

Hipertrofia septal



Commotio cordis

Source of Blow
7~ -
Hockey puck Primary determinants and triggers Rib
Precordial impact site
Timed during upstroke of T wave Chest
Contributing variables wall

Greater hardness of projectile
Smaller sphere

Direct orientation

Thinner, more compliant chest wall

Lacrosse ball

-

Rapid increase in
intracavitary pressure

Upstroke of
T wave



Distribuicao Commotio cordis por idade

40
351
EUA
30 B Internac.

25-

20-

15-

10+

% dos eventosde Commotio Cordis

<10 11-15 | 16-20 | 21-25 >25
Idade do evento em anos

(Heart Rhythm 2011;8:1969-1971)



Global epidemiology and demographics of commotio cordis

Barry J. Maron, MD,” Aneesha Ahluwalia*, Tammy S. Haas, RN,* Christopher Semsarian, MBBS, PhD,T
Mark S. Link, MD, FHRS,* N. A. Mark Estes, III, MD, FHRS?

*From The Hypertrophic Cardiomyopathy Center, Minneapolis Heart Institute Foundation, Minneapolis, Minnesota;
fAnges Ginges Centre for Molecular Cardiology, Centenary Institute, Sydnev Medical School, University of Sydney and
Department of Cardiology, Roval Prince Alfred Hospital, Camperdown, Australia; and

*Division of Cardiology, Tufts Medical Center, Boston, Massachusetts.

*60 casos internacional
90 213 casos nos EUA
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(Heart Rhythm 2011;8:1969-1971)



Sao Paulo "
Curso de Eletrocardiograma

Fevereiro de 2018 o criancas e cardiopatias

congénitas

ECG normal em pediatria
Sobrecargas atriais e ventriculares
Bloqueios de ramo

ECG nas cardiopatias n3do cianogénicas i CUR‘SO DE S.IMU.LACAO REALISTICA EM
= MRS CarGIPAEINS GRS oN ARRITMIAS CARDIACAS NA INFANCIA

O ECG no pronto socorro pediatrico
Sindromes életricas e morte subita
Diagndstico de arritmias no pés operatério
O uso do eletro em condi¢gdes especiais
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Informagdes e inscrigdes: -
1 i H (3 seaurn
k. www.arritmiaonline.com.br e o

Contato: sac@arritmiaonline.com.br ou telefone: +5511 55752849

www.arritmiaonline.com.br
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rogerioandalaft@arritmiaonline.com.br

rogerio.andalaft@einstein.br

ALB ERT E I N STE I N Secdo Médica de Eletrofisiologia Clinica e Arritmias Cardiacas
H D 5 PITAL | 5 RAELIT A Instituto Dante Pazzanese de Cardiologia

AULA DISPONIVEL EM:

www.arritmiaonline.com.br



mailto:rogerioandalaft@arritmiaonline.com.br

