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Dhjectives. The objectives of this stedy were to present data on
cight paiients with recurrent episedes of aboried sudiden death
useuplaineable by corrently knovn dises ses whose comanvon eliwical
undd decirocurdiographlc (ECG) feafures defime them as haviag a
distinei syndrome difforent from idiopaihic ventriculwr Abrilia-
tioa.
Bockgromnd. Amomg patiends willh vepiriculor arriyibmins
whio have no structural heart disease, several subgromps Rave been
deflwed. The present putients comstiioly s additive! subgroop
with these Bndings.

Methods, The study [ roap consisted of eighi potients, sx male
and two female, with recarreat eplsodes of aborled sudden death.
Clizieal and Inhoratory data and sesnlis of elestrocardiagraphy,
clectrophysiology, echocardiography, angiography, histologic
study and exercise testing were available in most cases,

Results, The ECG during sious rhythm showed right bundle
branch block, normal QT interval and persistent 5T sepment
elevation in precerdial leads V, fo V-V, not explainable by
electralyte disturbances, ischemis or structural heart Jisease. No
histologic abrormalities werr found in the four patienls in

whom vealricular Diopsiss were performed. The arrbythia
leading 1o (aborted) ~wddem death was o rapid pobymaorphie
venirienlar tachycardia iniliating aller a short covpled veniricn-
lor extrasystole, A similor srrhyihenia was inifaled by (wo
fo three vemtricular exirastimioli in four of the seven potieats
studied by programmed elecirical stbnulation. Foor paticots
had a proleages HV imterval during simes rhythm. One pa-
tient receiving amiodarone died suddenly during implaniation
of »n demand venirieulor pocemuker. The srrnvikmia of 1o
patients was controlled with a bels-adrevergic blocking agent.
Four poficnts recelved an insplomtable defibrillator thal was
subsequently vsed by one of them, and all four are alive. The
resiaining palient recelved & detuand wenivicelar pacemaker
and his archythmia is controlled with amiodarone and diphenyl.
hydandoin.

Concinsipns. Coménon clinical and ECG features define 2
distinet syndrome in this proup of patients. Iis copses remain
us koW,

(f Am Coll Cardiel 1992,:20:1391-6)
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Brugada P, Brugada J. J Am Coll
Cardiol 1992;20:1391-6.

AN

“ -

AW WA 1 L R O

=

aha




Brugada Sendromu

» Yapisal olarak normal kalp

* Geng bireyler

« Sag prekordiyal leadlerde ST ytiksekligi

* Ani olim riskinde artis

« Genel populasyonda: 1 — 5/ 10,000

e Tim ani olimlerin %4’tinden sorumlu

« Yapisal kalp hastaligi olmayanlarda ani
olimlerin %20’sinden sorumlu




Klinik Ozellikler

* Aciklanamayan ani olum

« Senkop, biling kaybi

« Agonal nokturnal respirasyonlar

« Olgularin cogu erkek (8:1)

* Genellikle semptomlar 3 — 4. dekatta

* Ortalama tani veya ani olum yas1 40%=20
 Bildirilen olgu yaslari; 2 gun — 84 yas.

Antzelevitch C et al. Circulation. 2005;111:659-670.
Chen and Priori. JACC 2008;51:1176—80



Kalitim

- Sendromla iligkili gen olan SCN5A’da
(kromozom 3) 60 farkli mutasyon

« Otozomal dominant

Table 1. Identified Genes Linked to BS

Variant Gene c:.ﬂr:u; t Functional effect Inheritance Y Of;Sar;;ri::tgong
BS1 SCN5A INa Loss of function Autosomal dominant 11-18%
BS2 GPD1-L Ina Loss of function Autosomal dominant <1%
BS3 CACNA1c Ica Loss of function Autosomal dominant <1%
BS4 CACNB2 Ica Loss of function Autosomal dominant <1%
BS5 SCN1B Ina Loss of function Autosomal dominant <1%
BS6 KCNE3 lto Gain of function Autosomal dominant <1%
BS7 SCN3B Ina Loss of function Autosomal dominant <1%
BS8 MOGH1 INa Loss of function Autosomal dominant <1%
BS9 KCNE5 Ito Gain of function Autosomal dominant <1%
BS10 KCND3 lto Gain of function Autosomal dominant <1%

BS, Brugada syndrome. Berne P, Brugada J. Circ J 2012; 76: 1563 — 1571
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Brugada Sendromu
EKG
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Brugada Sendromu
EKG

Type 1: coved pattem Type 2: saddle-back pattemn

High take-off

I 40 ms
80 ms

Base at 5 mm
from high take-off

QRS sonunda r'>2 mm

r’ inen bacagi ST basina denk gelir
Minimum ST yilikselmesi >0.5mm
ST sonrasi + T dalgasi

r’ niin beta acis1 var ve ii¢cgen siiresi

= QRS son kismi >2 mm, ve downslope,
a’glkhhgl asag1 bakan ST

I’ yo

Yiiksek pik J noktasinin karsiligi degil
ST pik noktasindan 40 ms sonrasina
kadarki azalma <4 mV

ST pik > ST 40 msn> ST 80 msn >,3,5mr{1 4w

ST gen sonra simetrik — T dalgasi » r’-nin suresi diger r’ yapan
QRS siiresi RBBB’den daha uzun, V1 durumlardan uzundur ve V1-v6
~ V6 uyumsuz uyumsuzdur

Journal of Electrocardiology 2012;45:433 - 42



Brugada Sendromu
EKG

V1

=

V2

r ¢ ¢

V3

L L

Coved type Saddle back Pectus Athletes Incomplete ARVD
type exacavatum RBBB

Journal of Electrocardiology 2012;45:433 - 42



Brugada tipi EKG bulgusuna yol acan durumlar

- Ates - Psikotropik ilaclar
- Antiaritmik ilaclar = Trisiklik antidepresanlar: Amitriptin,
- Na kanal blokerleri nortriplin, desipramin, klomipramin

Smif 1c: flekainid, pilsicianid, = Tetrasiklik antidepresanlar: maprotilin

= Fenotiazin: perfenazin, cyamemazine

= SSRI:fluoksetin

propafenon

Sinif 1a: Ajmaline, procainamide,

disopiramid, cibenzoline * Digerilaclar

> Dimenhidrinat
= Ca kanal blokerleri: Verapamil lmennidarina

« Kokain, alkol intoksikasyonu
- Ciddi iskemi

= Beta-blokerler

- Antianjinal ilaclar ) ) )
- Elektriksel kardiyoversiyon

= Ca kanal blokerleri: nifedipin, diltiazem . Elektrolit bozukluklar:

= Nitratlar: Isosorbit dinitrat, nitrogliserin Hi :
= Hiperkalemi

= Kkanal agicilar: Nicorandil > Hiperkalsemi

Antzelevitch C et al. Circulation 2005;111:659-670



Tipik EKG bulgusuna ulasma yollarn

« Farkh zamanlardaki EKG

« Egzersiz sonrasi dinlenme aninda EKG

« Agir yemek sonrasi EKG “Tam dolu mide
test1”

* V1-V3 derivasyonlarinin 3. veya 2.
interkostal araliga tasinmasi

* Sodyum kanal blokerleri ile ilac testi

Miyazaki T et al. J Am Coll Cardiol 1996;27:1061—70

Antzelevitch C. Pacing Clin lectrophysiol 2006; 29: 1130 — 59.

HRS/EHRA/APHRS Expert Consensus Statementon the Diagnosis and Management of Patients with Inherited
Primary Arrhythmia Syndromes. Heart Rhythm. 2013;10:1932-63
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Brugada Sendromu
Klinik Ozellikler

- Semptomlar: Asemptomatik, senkop, AKO (genellikle
uykuda)

- FM: Normal

- Soygecmis: AKO icin giiclii 6ykii

- EKG: Brugada hastalari icin en onemli test

= Tipik bulgular1 olusturmak icin provokasyon gerekebilir
= ST elevasyonu, RBBB

- Goruntileme: Genellikle yapisal hastalik yok

- Stres testleri: Genellikle egzersizle olusmayan
semptoma ve EKG




Brugada Sendromu
Klinik Ozellikler

- Semptomlar:
= Senkop

O

Ani kardiyak olim
PVT/VF

Nobet

Carpinti

a

O

O

a

Agonal solunum

O

Gogliste rahatsizlik hissi
- Semptom zamanlamasi:
= Uyku, istirahat, agir yemek sonrasi, vagal uyari

HRS/EHRA/APHRS Expert Consensus Statementon the Diagnosis and Management of Patients with Inherited
Primary Arrhythmia Syndromes. Heart Rhythm. 2013;10:1932-63



Brugada Sendromu
Riskin belirlenmesi

Ailede AKO oykiisii

« Spontan Tip 1 EKG

« EPS: Ventrikiiler aritmi indiklenmesi
* Gencyas

 Belirli gen mutasyonlari

Antzelevitch C et al. Circulation. 2005;111:659-670.
Chen and Priori. JACC 2008;51:1176—80
Antzelevitch C. Pacing Clin Electrophysiol. 2006;29:1130—59.



s

. H i TH HiH / i
L) SEHT 1

@ A J

P £ i e
ol : At neEinanddienste j-2d8
o ‘ i i ; e

an i
+

d d

irme
T

e H H H : ] H:
= T T
b5 H +H
= H el . e i 2
= HHTHE %
.? t HE 3 L]
FHH 2 tHHH 2 HHHT s3333222
H HHH H
S : 3 tH
HH f : H g
§ N i HH J HH
~ FHEHEEEEEEH HHHHHHH N B
= - 4L . Tt
TR HH
FHEFH : HHEHT HEEH
: EHEHEEE R T ]
H HEH t
T HHH H
HHH HHTE 3 5 R ] HH
H Hi ¥ HHEH M i
T : HHHH tHH
F H P BT T FHHH
HHHHH H g HE : HHHH J HH
H EHH H FEEEEER bR H
5 HHH T 228
S tH T

.
T

1
T
aa:

BORDERLINE ECG -

! A 3! > - 2 w 1 HH
B & : ~ HH

N 5 ~ v

g HHH

\ N HH

T
T
aant

T
T
1
T
T
.z
T
1t

Tt

ot

»
T
1
R
X
TreT
T

7\
T
T

e

7
T
T+
as

T
easesses:
i
T
L
T
T
TH

aas
X
N

v a
T
.

T

1T

T
T
T
T

69
58

QRS
T

Brugada Sendromu
Riskin belirlenmesi
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Brugada Sendromu
Riskin belirlenmesi

- Restisite edilmis ani kardiyak olum / Ventrikiiler
tasikardi
= 48-84 ay izlemde ventrikiiler aritmi tekrar1 %17-62
- Senkop

s 24-36 ay izlemde ventrikiiler aritmi tekrar1 % 6-19

Antzelevitch C et al. Circulation. 2005;111:659-670.

Chen and Priori. JACC 2008;51:1176—80

Antzelevitch C. Pacing Clin Electrophysiol. 2006;29:1130—59.
Berne P, Brugada J. Circ J 2012; 76: 1563 — 1571



Brugada Sendromu
Riskin belirlenmesi

1.0
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Brugada Sendromu
Riskin belirlenmesi

- -~ by p —
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Aizawa Y. Journal of Atrial Fibrillation 2016



Brugada Sendromu

Riskin belirlenmesi

- Aile 6ykiisii?
- Brugada serisi
= 267 hasta 33 *+ 31 ay izlem
= 16 (%6) VF veya AKO
= Spontan EKG bulgusu (+): 136 hastada 15 olay % 11
= Spontan EKG bulgusu (-): 131 hastada 1 olay % 0.7

- Brugada disi literatur
= Ciddi ek bir risk yaratmiyor

Antzelevitch C et al. Circulation. 2005;111:659-670.

Chen and Priori. JACC 2008;51:1176—80

Antzelevitch C. Pacing Clin Electrophysiol. 2006;29:1130—59.
Berne P, Brugada J. Circ J 2012; 76: 1563 — 1571



Brugada Sendromu
Riskin belirlenmesi

- Elektrofizyolojik calisma
= Pozitif prediktif degeri dustk: % 23
= Negatif prediktif degeri yliksek: 3 yillik izlemde % 93
= Stimiilasyon protokolii

= Hasta gruplariin farklihig:
- Brugada’larin goriisii: Risk belirlemede onemli

- Digerleri: Risk belirlemede yeri tartismali??

Antzelevitch C et al. Circulation. 2005;111:659-670.
Chen and Priori. JACC 2008;51:1176—80
Antzelevitch C. Pacing Clin Electrophysiol. 2006;29:1130—59.



Spontan tip 1 hastada Elektrofizyolojik calisma

% 0
35

30 -
25 -
20 -
15 -
10 -
5

Brugada Brugada Brugada Eckardte.a. Tagakie.a. Giustetto HKamakura Probste.a

ea.1998 e.a.2002 e.a. 2003 2005 2007  e.a.2009 ea.2009 2010
Number 22 111 263 70 75 37 108 268

FU (Mths) 27£32 27129 31141 34%52 37416 3021 48%15 33%t?

Wilde and Viskin. Heart Rhythm 2011;8:1598 —1600



Brugada Sendromu
Ani Oliim Yasayani

40 T'-_ . ‘ ~——Induciblearrhythmias

e — Spontaneous gtis

35 l T type L B

30 "
25 *’
- 4 Eckardt et al. (2005)
R Sarkozy et al. (2007)
15 L~ Non inducible Giustetto et al. (2009)
' - arrhythmias-at-EPS Kamakura et al. (2009)
10 + Delise et al. (2010)
: ———— Priori et al. (2012)
5 T ' Sacher et al. (2013)

- Sieira et al. (2015)
Casado-Arroyo et al. (2016)

Letsas KP, et al. Pacing Clin Electrophysiol. 2017;40(12):1332-45.



Table 1 Variables identified as being associated with sudden cardiac death in Brugada syndrome.
Variables Defimition Effect on 5CD
Aborted SCD - Increased risk®
Syncope Cause by arrhythmia Increased risk®
Spontaneous ECG pattern Type 1 ECG Increased risk
Old age Aged= 60 years Decreased risk, but
needs to be confirmed?
Sex Female sex Decreases riskt
EPS VF occurrence Increased risk, with
conflicting data,
particularly with three
extra stimuli®
Sinus dysfunction In females Increased risk, but
needs to be confirmed®
Swave in D1 Swave=0.1mV Increased risk, but
and/or> 40 ms needs to be confirmed®
QRS fragmentation At least four spikes in one or Increased risk, but
at least eight spikes in all of needs to be confirmed®
the precordial leads
Inferior type 1 Type 1 ECG in inferior or Increased risk, but

Tpeak—Tend interval

Early repolarization
Post-exercise ST-segment elevation
Type 1 ECG burden

Young age

Family history of SCD
Genetic

Atrial fibrillation

PR duration

QRS duration

Late potentials

avr sign

lateral leads

Maximum Tpeak—Tend
interval = 100 ms in precordial
lead

Jwave=0.1mV in two
inferolateral leads

=0.05mV in V1—V3 post
exercise

24-h Holter monitoring

Aged <18 years
SCD in first-degree relatives
SCN53A mutations

PR > 200 ms

QR5=120ms

Two of three positive criteria
Rwave=0.3mV or
Rfg=0.75n avr

needs to be confirmed®
Increased risk, but
needs to be confirmed?

Increased risk, with
conflicting data®
Increased nsk, but
needs to be confirmed®
Increased risk, but
needs to be confirmed®
Conflicting data®
Conflicting data®
Conflicting data®
Conflicting data“
Conflicting data“
Conflicting data“
Conflicting data“
Conflicting data“

Gourraud JB, et al. Archives of Cardiovascular Disease 2017;110:188—195



Brugada Sendromu
Tedavi

Tedavi secenekleri
Yasam bicim degisimleri
ICD
Kinidin
RF ablasyon ??
Elektriksel firtina tedavisi
Isoproteronol

Kinidin




Brugada Sendromu
Tedavi

« Yasam bicim degisimleri
« ST yiiksekligi yapan ilaclarin kullanimindan
kacinilmah
« Asir1 alkol alimindan kacginilmali

 Ates cok hizli tedavi edilmeli




Brugada Sendromu
ICD

SCD per year

Brugada syndrome > SCD
(General measures

Family screening

Spontaneous type 1

: Consider gender, age

ECG parameters and

/ EPS if performed
s +

Discuss ICD implantation

Asymptomatic

Gourraud JB, et al. Archives of Cardiovascular Disease 2017;110:188—195



Brugada Sendromu
Kateter Ablasyonu

I11

aVR

aVL
aVF

V1

V2
V3

V4
V5
Vé

Haissaguerre M, et al. Circulation 2003;108:925—8
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Brugada Sendromu
Kateter Ablasyonu
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Nademanee K, et al. Prevention of ventricular fibrillation episodes in Brugada syndrome by catheter ablation over
the anterior right ventricular outflow tract epicardium. Circulation 2011;123:1270-9.



Brugada Sendromu
Kateter Ablasyonu
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Nademanee K, et al. Prevention of ventricular fibrillation episodes in Brugada syndrome by catheter
ablation over the anterior right ventricular outflow tract epicardium. Circulation 2011;123:1270-9.



Brugada Sendromu
Kateter Ablasyonu

Ablasyon sonrasi 9 hastanin 7’si (%78) non-inducible
8 hastada (% 89)EKG’de normallesme

2046 aylik takipte 8 hastada (% 89) VF rekiirrensi ve
ICD soku yok

» 1 hastada ablasyon sonrasi VF rekiirrensi ve 100 mg
Amiodarone (33 ayda olay yok)

Nademanee K, et al. Prevention of ventricular fibrillation episodes in Brugada syndrome by catheter
ablation over the anterior right ventricular outflow tract epicardium. Circulation 2011;123:1270-9.



Brugada Sendromu
Kateter Ablasyonu

BASELINE

aVR
aVvL
aVF
Vil
V21l
V1l
V2 Il
ViV
V2 IV

Pappone C, et al. Electrical substrate elimination in 135 consecutive patients with Brugada syndrome. Circ
Arrhythm Electrophysiol 2017;10(5):€005053.



Brugada Sendromu
Kateter Ablasyonu

aVR
avl

aVF

Vil
V2l
Vil
V2 Il

V1iIv
V21V

AJMALINE CHALLENGE

<*C1
o

Area Measurement

Pappone C, et al. Electrical substrate elimination in 135 consecutive patients with Brugada syndrome. Circ

Arrhythm Electrophysiol 2017;10(5):€005053.




Brugada Sendromu
Kateter Ablasyonu

POST ABLATION

aVR
aVL
aVF

Vil
V2l
viii

v2 il
Vi
V2 IV

Pappone C, et al. Electrical substrate elimination in 135 consecutive patients with Brugada syndrome. Circ
Arrhythm Electrophysiol 2017;10(5):€005053.



Brugada Sendromu
Kateter Ablasyonu

Pappone C, et al. Electrical substrate elimination in 135 consecutive patients with Brugada syndrome. Circ
Arrhythm Electrophysiol 2017;10(5):€005053.



Brugada Sendromu
Kateter Ablasyonu
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Pappone C, et al. Electrical substrate elimination in 135 consecutive patients with Brugada syndrome. Circ
Arrhythm Electrophysiol 2017;10(5):€005053.
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MINIREVIEWS

Brugada type 1 electrocardiogram: Should we treat the
electrocardiogram or the patient?

Pietro Delise, Giuseppe Allocca, Nadir Sitta



Brugada Sendromu
Tedavi

Recommendations
In asymptomatic patients with only inducible type 1 Brugada
electrocardiographic pattern, observation without therapy is recommended
(1-5).
In patients with Brugada syndrome with spontaneous type 1 Brugada
electrocardiographic pattern and cardiac arrest, sustained VA or a recent
history of syncope presumed due to VA, an ICD is recommended if a
meaningful survival of greater than 1 year is expected (4, 6).
In patients with Brugada syndrome experiencing recurrent ICD shocks for
polymorphic VT, intensification of therapy with guinidine or catheter ablation
is recommended (7-11).
In patients with spontaneous type 1 Brugada electrocardiographic pattern
and symptomatic VA who either are not candidates for or decline an ICD,
guinidine or catheter ablation is recommended (7, 9-11).
In patients with suspected Brugada syndrome in the absence of a
spontaneous type 1 Brugada electrocardiographic pattern, a pharmacological
challenge using a sodium channel blocker can be useful for diagnosis (12-14).
In patients with asymptomatic Brugada syndrome and a spontaneous type 1
Brugada electrocardiographic pattern, an electrophysiological study with
programmed ventricular stimulation using single and double extrastimuli may
be considered for further risk stratification (1, 6, 13, 15-17).
In patients with suspected or established Brugada syndrome, genetic
counseling and genetic testing may be useful to facilitate cascade screening of
relatives (18-20).

Al-Khatip SM, et al. 2017 AHA/ACC/HRS Guideline for Management of Patients With Ventricular Arrhythmias and the Prevention of Sudden
Cardiac Death: Executive Summary: A Report of the American College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines and the Heart Rhythm Society. Heart Rhythm 2017



Documented or
suspected Brugada

syndrome
|
! ) ) .

Spontaneous Type 1 Suspected Brugada syndrome Lifestyle changes:

Brugada ECG without Type | ECG 1. Avoid Brugada
aggravating drugs

Positive 2, Tregt fever .
Pharmacologic 3. Avoid excessive
Yes challenge alcohol
(Class lla) & Avoid cocaine

Cardiac arrest,
recent unexplained
syncope

ICD
andidate*

Observe
without therapy

ecurrent VT,
VF Storm

Al-Khatip SM, et al. 2017 AHA/ACC/HRS Guideline for Management of Patients With Ventricular Arrhythmias and the Prevention of Sudden
Cardiac Death: Executive Summary: A Report of the American College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines and the Heart Rhythm Society. Heart Rhythm 2017



Brugada Sendromu

Sonuc

» Tani ve ani oliim riskinin belirlenmesi

« EKG ozelliklerinin iyl yorumlanmasi
 Ailenin degerlendirmesi ve genetik calisma
« ICD endikasyonu iyi degerlendirilmeli
 Aritmi epizodunun tedavisi

« Uygun hastada ablasyon (risk / fayda)

 Ablasyonun uzun donemdeki etkileri




Tesekkurler...




