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As doencas eletrogenéticas



* Sindromes eletrogenéticas

—Brugada

—QT longo

—TV catecolaminérgica
—QT curto
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Teste farmacologico

Tranformacao em ECG tipo |
Monitorizacao de ECG

Material de ressucitacao cardiopulmonar

Farmacos utilizados

Procainamida
Flecainida
Ajmalina

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



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
Estratificagcdo de Risco TVIFV *Historia fam MS *TV ou FV no estudo
-Sincope eletrofisiologico
Prevencao Primaria CDI - *CDI ( em paciente

(em pacientes com
sincope e TV)

assintomatico
indutivel no EEF)

Prevencéo Secundaria

CDlI

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



* Sindromes eletrogenéticas

—Brugada

—QT longo

—TV catecolaminérgica
—QT curto



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



SINDROME DE QT PROLONGADO

L, 2 A g o o~ . .
=y

Int @T It & T Int @TL

Normal < 440 msegq.




Alternancia de onda T no QT longo
SRS

DIl

V_
st

Europ Paediatr Cardiol 8:28-36, 1972.
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Gatilho para eventos subitos na LQTS

[ Exercicio
[ 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.



* Sindromes eletrogenéticas

—Brugada

—QT longo

—TV catecolaminérgica
—QT curto



Mutacao ANK2

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

Heart Rhythm 2:1218-1223, 2005.
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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 ho estresse

Tres formas clinicas
— SQT1, SQT2, SQT3



Diagnostico = QTc < 320 ms




As arritmias de nosso dia a dia



 Arritmias de nosso dia a dia

—Fibrilagcao atrial
—WPW
—Arritmias ventriculares
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Atrial Fibrillation in Athletes

Mohit K. Turagam, MD**, Poonam Velagapudi, MD, MS", and
Abraham G. Kocheril, MD, FACC, FACP, FHRS"

Fibrilacdo
atrial

Estimulos Aumento do
simpaticos tonus vagal

Sobrecarga
volume

| |

Anatomic remodeling

Aumento do Autonomic imbalance

Drogas llicitas

atrio EP changes
y J Inflammation
I Neurohormonal activation

Fibrose atrial

J

r

Substrato
arritmogénico

J

Card Electrophysiol Clin 5 (2013) 115-121

(Am J Cardiol 2012;109:296-302)



Fibrilacao atrial em atletas

Idade
Media atletas cnntrules

Karjalainen 475 Orientacao
esportiva
Molina 3949 maratona 252 305 5 0,7 9,9
Baldesberger 6617 ciclismo 134 62 10 0 NR
Elosua 41+13  Esportesde 51 109 32 14 2,87
resisténcia
Mont 48+11 Esportesde 107 107 7,31
resistencia

Atrial Fibrillation in Athletes

Mohit K. Turagam, MD**, Poonam Velagapudi, MD, MS®, and

(Am J Cardiol 2012,1{}9296 _302) Abraham G. Kocheril, MD, FACC, FACP, FHRS"



Ablacao da Fibrilacao Atrial — isolamento de veias pulmonares

Ablacao RF de FA
guiada pela
fluoroscopia

REG™ &

©2001 Blaufuss Multimedia. All rights reserved

©2003 Blaufuss Multimedia



 Arritmias de nosso dia a dia
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Vias
acessorias
Sintomas?
Pre-excitacao?

las acessoria Pré excitagdo
[ WFW ] f “ocultas” i [ ventricular ]
|

Ortqdr9m_|cas FA + WPW
Antidromicas

- : ) Acoplamento
[ Ablacao ] [ Tto clinico ] _[Inferior240ms]
Orientacéo
riscos/beneficios

E)esejo do pament% [Indlcagao medlca] . l

isco Real de FJ
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Concealed cardiomyopathies in competitive athletes with
ventricular arrhythmias and an apparently normal heart: role of

cardiac electroanatomical mapping and biopsy

Antonio Dello Russo, MD, PhD,* Maurizio Pieroni, MD, PhD, Pasquale Santangeli, MD,%
Stefano Bartoletti, MD,*" Michela Casella, MD, PhD,* Gemma Pelargonio, MD, PhD,1
Costantino Smaldone, MD,T Massimiliano Bianco, MD,® Luigi Di Biase, MD PhD,*¥ Fulvio Bellocci, MD,1

Paolo Zeppilli, MD,* Cesare Fiorentini, MD,*! Andrea Natale, MD, FACC, FHRS,®

(Claudio Tondo, MD, PhD* A
A
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(Heart Rhythm 2011;8:1915-1922)
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Clinical significance of exercise-induced ventricular
tachyarrhythmias in trained athletes without

cardiovascular abnormalities @ 5,283 <35yrs
Luisa Verdile, MD,” Barry J. Maron, MD,” Antonio Pelliccia, MD,” Antonio Spataro, MD, Nl g = o

Massimo Santini, MD,” Alessandro Biffi, MD" 272 Excluded J

With CV Abnormalities

5,011 Without CV Disease
Final Study Group
| [ 4,644 Without Ventricular J
—

Arrhythmias
367 (T%)=z1pPvB

t—'—’"’—"f\\-»

36 (0.7 %) [ 331 < 10 PVBs }

>10 PVEs andior 2 1 ts 1NSVT
= e Competitive Sports Parmitied

Competitive Sports Temporarily Prohibited

FOLLOW-UP 3to 12 months ]

i

23: Arrhythmia Reduced” 13: Arrhythmia Persisted
Competitive Sports Permitted
/\"‘ 6: consented to RF Amgﬁm.]
L
T: did not consant fo RF ablation Successful RF Ablation
CompatitiveSpaort Prohibited Competitive Sports Permitted

‘

FOLLOW-UP

[ Arrhythmia Reduction No CV Events/Symptoms ]

(Heart Rhythm 2014;0:-1-8)



Clinical significance of exercise-induced ventricular
tachyarrhythmias in trained athletes without

Massimo Santini, MD,” Alessandro Biffi, MD"

cardiovascular abnormalities @ 5,283 <35yrs
Luisa Verdile, MD,” Barry J. Maron, MD,” Antonio Pelliccia, MD,” Antonio Spataro, MD, Nl g = o

272 Excluded
With CV Abnormalities

J

5,011 Without CV Disease
Final Study Group

| [ 4,644 without Ventricular
—_—
Arrhythmias

J

367 (T%)=z1pPvB

Complexidade no &Y TT——

>10 PVEs andior = 1couplefs andfor > 1 NSVT

estudo foi igual a »
suspensao da

Competitive Sports Temporarily Prohibited

36 (0.7 %) 331= 10 PVBs
Competitive Sports Parmitied

|

atividade fisica

FOLLOW-UP 3to 12 months

i

23: Arrhythmia Reduced” 13: Arrhythmia Persisted
Competitive Sports Permitted
/\"‘ 6: consented to RF Amgﬁm.]
L
T: did not consant fo RF ablation Successful RF Ablation
CompatitiveSpaort Prohibited Competitive Sports Permitted

‘

FOLLOW-UP

[ Arrhythmia Reduction No CV Events/Symptoms

(Heart Rhythm 2014;0:-1-8)
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5,011 Without CV Disease
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| [ 4,644 Without Ventricular J
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367 (T%)=z1pPvB

t—'—"’—"f\\-»

36 (0.7%) [ 331 < 10 PVBs }

>10 PVEs andior =1 ts 1NSVT
= e Competitive Sports Parmitied

Competitive Sports Temporarily Prohibited

FOLLOW-UP 3to 12 months ]
/ ._—__—__—_—__——*
invasivo indicado » Competitive Sports Permitted

para OS que /\“ﬁ: cunsante::iu R.FAhlaiiun]
mantinham [ Successful RF Ablation }

. . CompatitiveSpaort Prohibited Competitive Sports Permitted

arritmias i
FOLLOW-UP

[ Arrhythmia Reduction No CV Events/Symptoms ]

(Heart Rhythm 2014;0:-1-8)
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Arritmia Ventricular e Atletas em coracao normal

205 P={,69

P=0.001

Athletes
with VPC's

45 excluded for -
- Family history of SD 6000
- Syncope
- Heart disease Snnn -
- Sustained VT
- Rapid/repetitive NSVT -
- Ecc. ETILI

=i 001

3000

40 excluded for
- <100 VBP'S/24 Hours
- FU< 12 months

2000+

1000

120

84 months
1Q(48-156)

Sport No sport

H median basal VPC's [l median FU VPC's

81

Continued
sport

39
Discontinued
sport

(Am J Cardiol 2013:112:1396—1402)



Arritmia Ventricular e Atletas em coracao normal
Quando ha queda da FEVE

P=0.002 [] Basal VPC's
B F.U VPC's

12000

10000 -

8000 -

6000 -

4000

2000 -

0 -

FE</=55% FE >55%

Long-Term Effect of Continuing Sports Activity in Competitive
Athletes With Frequent Ventricular Premature Complexes
and Apparently Normal Heart™

Pietro Delise, MD**, Nadir Sitta, MD?, Emanuela Lanari, MD?, Giuseppe Berton, MD?,
Monica Centa, MD?, Giuseppe Allocca, MD?, Arianna Cati, MD®, and Alessandro Biffi, MDP®

(Am J Cardiol 2013:112:1396—1402)



As arritmias e as mortes
acidentais



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

80
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20 B EUA

10 I
0 - B

AN X o N AN 2\
° Rl > DY o° ¢
s & & @ ¢
D @Q <
>
AN
©)
O
<
X
<(0

(Heart Rhythm 2011;8:1969-1971)



Commotio Cordis

Descartar cardiopatia
estrutural

Suspender esportes
competitivos

Suspender esporte
competitivo

The American Journal of Medicine (2010) 123, 1075-1081

Material de protegao
DEA

Considerar CDI
Betabloqueadores
Ablagao RF

Betabloqueadores
CDI



Avaliagao do padrao com

, . Ablacao RF
exercicio
Esportes competitivos OK
FA e qutter atrlal Avaliar resposta Considerar ablagdo RF
ventricular
Ablagao RF

Avaliar a via acessoria ..
EEF para avaliar via

The American Journal of Medicine (2010) 123, 1075-1081



Sind rome de Suspender esportes
Bru gada competitivos

Considerar CDI

TV Suspender esportes Considerar CDI
catecolaminérgica competitivos Betabloqueadores

Suspender esporte

competitivo col

The American Journal of Medicine (2010) 123, 1075-1081



Esporte e amigos




Obrigado!!!

sac@arritmiaonline.com.br

www.arritmiaonline.com.br

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