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Type 1 B
rugada

pattern associated w
ith epsilon w

ave. Suggest canceled form
s of A

RV
C

/D
  See next  com

m
ents 



B
rugada

Syndrom
e and  m

inors form
s of A

rrhytm
ogenic

R
ight Ventricular C

ardiom
yopathy/D

ysplasia Phenotype 
overlapping 

B
rugada

syndrom
e(B

rS)is
a

clinical-electrocardiographic
entity

characterized
by

dynam
ic

J-pointand
ST-segm

entelevation
≥2m

m
rectilinear

descendent
or

convex
upw

ard
in

right
precordiais

leads
(V

1
to

V
3)

follow
ed

by
negative

T
w

ave
that

is
unrelated

to
ischem

ia,
electrolyte

disturbances,or
obvious

structuralheartdisease
w

as
reported

by
O

sher
and

W
olff

in
1953

(O
sher

1953),butw
as

firstdescribed
as

a
distinct

clinicalentity
associated

w
ith

a
high

risk
ofsudden

cardiac
death

by
the

B
rugada

brothers
(B

rugada
1991).Pedro

and
Josep

B
rugada,presented

an
abstractatthe

annualN
A

SPE
m

eeting
describing

a
new

clinical-cardiologicalsyndrom
e,typified

by
the

association
of

rightbundle
branch

block
(R

B
B

B
),persistentST

segm
entelevation,norm

alQ
T

intervaland
sudden

cardiac
death

(SC
D

).In
1992,the

C
atalonian

brothers
(Spain),

presented
the

firstdescription
ofthe

entity
adding

fourm
ore

patients
to

theirinitialdescription,m
aking

a
totalofeightpatients.(B

rugada
1992)

Thisw
ould

be
the

lastclinical-cardiologicalentity
to

be
identified

in
the

20th
century

(Pérez-R
iera

2001).
The

tree
m

ain
electrocardiographic

elem
entsofthe

initialdescription
cannotbe

gifts:
R

ightB
undle

B
ranch

B
lock

(R
B

B
B

):W
e

dem
onstrate

using
vectorcardiography

(V
C

G
)thatthere

are
cases

ofB
rS

w
ithoutIR

B
B

B
orC

R
B

B
B

thatexplain
the

non-existence
offinalS

broad
w

ave
in

the
leftleads.C

asesw
ith

only
the

ST
segm

entelevation
(Pérez-R

iera
2012)A

dditionally,
in

m
ore

cases
ofB

rS
have

rightend
conduction

delay
in

rightventricularoutflow
tactterritory,w

hen
the

rightbundle
branch

is
nota

fascicle.In
m

ostofcases,B
rS

hasnottroncular,septalorpredivisionalR
B

B
B

.
Persistent

ST
segm

ent
elevation

is
not

true
because

today
w

e
know

that
the

ST
segm

ent
elevation

is
dynam

ic
and/or

concealed,
not

persistent/perm
anent.

N
orm

alQ
T

interval:The
Q

T
intervalis

notalw
ays

norm
albecause

frequently
there

are
a

discrete
Q

T
intervalprolongation,on

rightprecordial
leads

(from
V

1
to

V
3)like

occurin
A

RV
C

/D
consequence

ofparietalblock.(Pitzalis
2003).A

dditionally,calcium
channel-m

ediated
variantof

B
rS

has
a

shorter-than-norm
al

Q
T

interval.A
ntzelevitch

et
al

(A
ntzelevitch

2007.)
described

the
first

report
of

loss-of-function
m

utations
in

genesencoding
the

cardiac
L-type

calcium
channelassociated

w
ith

a
fam

ilialsudden
cardiac

death
syndrom

e
in

w
hich

a
B

rS
phenotype

com
bined

w
ith

shorter-than-norm
alQ

T
intervals

w
asobserved.

M
artinietal(M

artini1989)established
the

relationship
betw

een
the

EC
G

pattern
ofR

B
B

B
and

ST
segm

entelevation
on

rightprecordialleads.
These

authorsdescribed
six

patientsw
ith

apparentidiopathic
ventricularfibrillation,three

ofw
hom

had
early

repolarization
EC

G
pattern

from
V

1
to

V
3.

In
these

patients,underlying
structuralabnorm

alities
ofthe

rightventricle
w

ere
clinically

docum
ented.

B
y A

ndrés R
icardo Pérez-R

iera
&

 R
aim

undo
B

arbosa-B
arros.



Ventricular
fibrillation

(V
F)

and
SC

D
m

ay
occur

in
patients

w
ith

a
distinctive

EC
G

type
1

B
rugada

pattern.
C

orrado
et

al.
(C

orrado
1996)

described
16

m
em

bersofa
fam

ily
affected

by
thissyndrom

e
underw

entnoninvasive
cardiac

evaluation,including
EC

G
,H

olterm
onitoring,stress

testing,echocardiography
and

signal-averaged
electrocardiography(SA

EC
G

);tw
o

patients
had

electrophysiologicalstudy
(EPS)and

angiography.
Endom

yocardialbiopsy
w

as
perform

ed
in

one
living

patient,and
postm

ortem
exam

ination,including
study

ofthe
specialized

conduction
system

,
w

asperform
ed

in
one

victim
ofsudden

death.Five
yearsbefore

a
fatalcardiac

arrest,the
proband

had
been

resuscitated
from

sudden
cardiac

arrest
due

to
recorded

V
F.SerialEC

G
s

show
ed

a
prolonged

PR
interval,R

B
B

B
,extrem

e
left-axis

deviation
and

type
1

B
rugada

EC
G

pattern,in
the

absence
of

apparentclinicalstructuralheartdisease.Postm
ortem

investigation
disclosed

rightventricular
dilation

and
m

yocardialatrophy
w

ith
adipose

replacem
entofthe

rightventricularfree
w

allas
w

ellas
sclerotic

interruption
ofthe

rightbundle
branch.A

variable
degree

ofR
B

B
B

and
upsloping

rightprecordialST
segm

entw
as

observed
in

seven
fam

ily
m

em
bers;fourofthe

seven
had

structuralrightventricularabnorm
alities

on
echocardiography

and
late

potentials(LPs)
on

SA
EC

G
.

A
sib

of
the

proband
also

had
a

prolonged
H

V
interval,

inducible
V

F
and

fibrofatty
replacem

enton
endom

yocardialbiopsy.A
n

autosom
aldom

inantfam
ilialcardiom

yopathy,m
ainly

involving
the

rightventricle
and

the
conduction

system
,accounted

forthe
EC

G
changesand

the
electricalinstability

ofthe
syndrom

e.
Patients

w
ith

the
EC

G
pattern

of
R

B
B

B
and

rightprecordialST-segm
entelevation

m
ay

experience
sudden

death
in

the
setting

of
A

RV
C

/D
or

a
functionalelectricaldisordersuch

as
B

rS.R
ightprecordialST-segm

entelevation
w

as
found

in
14%

ofyoung
sudden

death
victim

s
w

ith
available

EC
G

.
It

m
ostly

reflected
underlying

A
RV

C
/D

w
ith

predom
inant

right
ventricular

anterior
w

all
involvem

ent
and

characterized
a

subgroup
of

patients
w

ho
share

w
ith

B
rS

patients
the

propensity
to

die
from

non-exercise-related
cardiac

arrest
and

to
exhibit

dynam
ic

EC
G

changes
and

polym
orphic

ventriculartachycardia.(C
orrado

2001)
These

authors
studied

16
m

em
bers

ofan
affected

fam
ily

and
provided

definitive
evidence

thata
structuralabnorm

ality
ofboth

the
rightventricle(RV

)and
intraventricularconduction

system
m

ay
presentclinically

as
R

B
B

B
,ST

segm
ent

elevation
on

rightprecordialleads
and

sudden
death,The

proband
had

been
resuscitated

from
sudden

cardiac
arrestdue

V
F

5
yearsbefore

sudden
death,SerialEC

G
s

show
ed

sinus
rhythm

,prolonged
PR

interval,R
B

B
B

,
extrem

e
leftaxis

deviation,and
type

1
B

rugada
EC

G
pattern

on
right

precordialleads,w
ithoutapparentstructuralheartdisease.Postm

ortem
investigation

disclosed
RV

dilatation,m
yocardialatrophy

and
fibrofatty

replacem
entofthe

RV
free

w
alland

sclerotic
interruption

ofR
B

B
.

Located
prolongation

has
been

described
forQ

R
Sd

intervalfrom
V

1
to

V
3.related

to
V

1
+

V
2

+
V

3/
V

4
+

V
5

+
V

6 >1.2
in

97%
ofthe

casesofA
RV

C/D
,

and
itisrelated

w
ith

the
am

ountoffibrotic
tissue

in
patientsw

ith
V

T
thatoriginate

in
the

RV.The
sensitivity

ofthiscriterion
isnotknow

n
in

other
entities

and
itspeaksin

favorofslow
RV

conduction.
Pitzalisetal.(Pitzalis2003)

show
thatthe

sign
isnotspecific

orpathognom
onic,since

itisfound
in

B
rS

w
ith

Q
T

intervalprolongation
only

from
V

1
to

V
3.IfQ

T
intervalprolongation

occursonly
from

V
1

to
V

3,itisclearthatthisisdue
to

depolarization
tim

e
prolongation.



Ifw
e

adm
itthatin

B
rS

there
issom

e
degree

ofR
B

B
B

,thisQ
T

intervalprolongation
m

ay
be

partially
due

to
thisdrom

otropic
disorder.Q

T
interval

constitutes
a

classical
m

easurem
ent

for
ventricular

repolarization;
how

ever,
it

includes
depolarization

(Q
R

S),
w

hich
represents

the
so-called

“electricalsystole”,w
hich

includes
ventriculardepolarization

and
repolarization.

In
these

cases
ofbranch

block
and

W
olff-Parkinson-W

hite
type

ventricularpre-excitation,itis
betterto

m
easure

the
JT

intervaland
notQ

T
intervalisused

to
m

easure
ventricularrepolarization;nevertheless,this

param
eter

includes
ventricular

depolarization
(Q

R
S)

and
represents

the
so-called

electrical
systole,

w
hich

is
the

addition
of

ventricular
depolarization

(Q
R

S)and
repolarization

(ST/T
=

JT
interval).

If
branch

block
or

W
PW

type
ventricular

pre-excitation
occurs,the

Q
Tc

intervaldoes
notexpress

ventricular
repolarization

correctly.In
these

cases,
JT

interval
m

easurem
ent

is
m

ore
reliable

(JT
=

Q
T

-
Q

R
Sd)

than
Q

T
interval,

because
the

param
eter

excludes
depolarization

that
is

prolonged,as
a

consequence
ofsequentialactivation

ofbiventricularcham
ber(norm

ally
this

activation
is

sim
ultaneous).A

n
association

betw
een

A
RV

C
/D

and
B

rS
can

be
supposed

according
to

severalcase
reports.In

order
to

exam
ine

a
possible

link
betw

een
A

RV
D

/C
and

B
rS,system

atic
ajm

aline
testing

w
ith

1
m

g/kg
body

w
eightintravenously,w

as
done

in
55

patients
(32

m
ales,m

ean
age

46.7+/-12.3
years)w

ith
ISFC

/ESC
criteria

ofA
RV

C
/D

by
Petersetal(Peters2004)In

9
patientsajm

aline
testing

could
dem

onstrate
the

type
1

B
rugada

EC
G

pattern
.Three

ofthese
patients

had
recurrentsyncopes.

EPS
revealed

N
S-V

T
w

ith
LB

B
B

configuration
and

inferior
axis

in
only

one
case.System

atic
ajm

aline
testing

could
dem

onstrate
a

definite
link

betw
een

A
RV

C
/D

and
B

rS.
In

June
of

2007
Frigo

etal.(Frigo.2007)
provides

the
firstevidence

of
a

hom
ozygous

m
issense

m
utation

in
SC

N
5A

associated
w

ith
atypical

ventricular
arrhythm

ias
and

rightstructuralabnorm
alities.The

authors
described

a
patientshow

ing
m

onom
orphic

V
T,ECG

aspectof
B

rS,and
structuralheartabnorm

alities
due

to
a

hom
ozygous

m
issense

m
utation

in
SC

N
5A

.They
studied

13
subjects

(six
m

ales,seven
fem

ales,m
ean

age
46

+/-22
years)

belonging
to

the
sam

e
fam

ily
underw

entphysicalexam
ination,basalbiochem

icalm
arker

detection,12-lead
EC

G
,H

olter
EC

G
,

signal-averaged
EC

G
,

echocardiogram
and

genetic
analysis.

The
proband

underw
ent

a
stress

test
together

w
ith

left
and

right
ventricular

angiography
and

electrophysiologicalstudy.Three
subjects(the

proband,his
m

other,and
one

brother)show
ed

on
EC

G
the

type
1

B
rugada

pattern.
M

oreover,the
proband

presented
a

sustained
m

onom
orphic

V
T

w
ith

LB
B

B
pattern

and
superior

axis),w
hereas

allother
fam

ily
m

em
bers

w
ere

asym
ptom

atic.Im
aging

techniques
docum

ented
rightventricularstructuralabnorm

alities
only

in
the

proband.M
utation

screening
in

SC
N

5A
gene

w
as

perform
ed

in
the

proband
and

in
available

fam
ily

m
em

bers.The
proband

carries
a

novelSC
N

5A
m

utation,R
814Q

,in
hom

ozygous,w
hereas

the
parents

and
four

siblings
w

ere
heterozygous

carriers
ofthe

sam
e

m
utation.This

study
provides

the
firstevidence

ofa
hom

ozygous
m

issense
m

utation
in

SC
N

5A
associated

w
ith

atypicalventriculararrhythm
ias

and
rightstructuralabnorm

alities.



Furushim
a

et
al

(Furushim
a

2007),com
pared

conduction
delay

in
the

right
ventricular

in
B

rS
w

ith
that

in
A

RV
C

/C
using

the
SA

-EC
G

20
patients

w
ith

B
rS

(18
m

en
and

2
w

om
en;55

+/-12
years

old;9
sym

ptom
atic

and
11

asym
ptom

atic)and
8

patients
w

ith
A

RV
C

/D
(six

m
en

and
tw

o
w

om
en;53

+/-16
years

old)w
ere

included.The
authorsassessed

the
presence

oflate
potentials(LPs)and

the
filtered

Q
R

S
duration

(fQ
R

Sd)
in

V
(2)

and
V

(5)
using

a
high-pass

filter
of

40
H

z
(fQ

R
Sd:40)

and
100

H
z

(fQ
R

Sd:100).In
A

RV
C

/D
,there

w
as

no
significantdifference

in
fQ

R
Sd:40

betw
een

V
2

and
V

5
(158

+/-
19

vs.145
+/-

17
m

s,respectively):how
ever,in

B
rS,fQ

R
Sd:40

in
V

2
w

as
significantly

longer
than

fQ
R

Sd:40
in

V
5

(147
+/-15

vs.125
+/-10

m
s,P

<
0.001).In

A
RV

C
/D

,there
w

asno
significantdifference

betw
een

fQ
R

Sd:40
and

fQ
R

Sd:100
in

V
(2)

and
V

(5)
(158

+/-
19

vs.142
+/-

23
m

s
and

145
+/-

17
vs.132

+/-
9

m
s,respectively).In

contrast,in
B

rS,fQ
R

Sd:100
w

as
significantly

shorterthan
fQ

R
Sd:40

in
V

2
(110

+/-8
m

s
vs.147

+/-15,P
<

0.001).The
relative

decrease
in

fQ
R

Sd:100
com

pared
w

ith
fQ

R
Sd:40

in
V

2
w

as
significantly

greaterin
B

rS
than

in
A

RV
C

/D
.The

dom
inantprolongation

ofthe
fQ

R
Sd

in
the

rightprecordiallead
in

B
rS

w
as

differentfrom
the

characteristicsofA
RV

C
/D

,w
hich

m
ay

be
caused

by
the

conduction
delay

due
to

fibro-fatty
replacem

entin
RV.

Erkapic
etalE

rkapic
2008)described

a
case

ofa
58-year-old

m
an

w
ith

structuralheartdisease
changes

consistentw
ith

A
RV

C
/D

.H
e

also
had

a
loss-of-function

m
utation

in
the

cardiac
sodium

channelgene
SC

N
5A

,described
in

B
rS.H

e
firstpresented

w
ith

N
S-V

T
and

w
as

im
planted

w
ith

an
IC

D
.H

e
rem

ained
asym

ptom
atic

for
8

years
untilhe

developed
recurrentepisodes

of
V

Ts,w
hich

required
m

ultiple
shocks.The

patientw
as

treated
w

ith
a

com
bination

ofquinidine
and

verapam
iland

since
then

rem
ained

free
ofarrhythm

ias.(Peters.2008)
Provocative

type
1

B
rugada

EC
G

pattern
is

an
observation

in
approxim

ately
16%

ofpatients
w

ith
typicalA

RV
C

/D
.The

value
ofthis

observation
should

be
analyzed

in
a

long-term
follow

-up
of

17
patients

identified
by

system
atic

ajm
aline

challenge.A
tfirstevaluation,one

fem
ale

had
an

aborted
SC

D
and

8
patients

suffered
from

recurrentsyncopes.
IC

D
im

plantation
w

as
done

in
the

patientw
ith

aborted
SC

D
and

in
6

patients
w

ith
recurrentsyncopes.O

ne
of

these
six

patients
had

interm
ittent2-3

degrees
AV

block.A
nother

patienthad
inducible

V
T

atEPS.Follow
-up

over
m

ore
than

3
yearsin

allbutone
patientw

ascharacterized
by

docum
ented

M
-V

T
in

the
patientw

ith
inducible

V
T

and
IC

D
im

plantation
(6%

).The
patientw

ith
aborted

SC
D

had
only

N
S-V

T's
shortly

afterIC
D

im
plantation.From

the
8

patients
w

ithoutsyncope’s
tw

o
m

ore
patients

developed
AV

block
and

SA
block

3
degrees

(18%
).

Lead-associated
com

plications
appeared

in
3

of
8

patients
w

ith
IC

D
s

(38%
).

R
epeated

ajm
aline

challenge
w

aspositive
in

4
of8

cases(50%
).O

ne
patienthad

a
new

m
utation

encoding
forSC

N
5A

gene.Peterconcluded
thatA

jm
aline

challenge
in

typical
A

RV
C

/D
characterizes

a
subgroup

of
elderly,

predom
inantly

fem
ale

patients
w

ith
the

risk
of

developing
conduction

disease.
Tachycardia-related

events
are

rare.
The

indication
of

IC
D

im
plantation

in
recurrent

syncopes
is

.
critical

as
the

rate
of

lead-associated
com

plications
in

a
m

ore
than

3
yearsfollow

-up.
B

rS
is

an
inherited

sudden-death
arrhythm

ia
syndrom

e.N
a(+)-currentdysfunction

is
central,butm

utations
in

the
SC

N
5A

gene
(encoding

the
cardiac

N
a(+)-channelN

av1.5)are
presentin

only
20%

ofprobands.B
rugada

patientsdisplay
specific

expression
patternsforion-channels



regulating
cardiac

conduction,excitability,and
repolarization.A

transcriptionalprofiling
w

as
perform

ed
by

G
aboritetal(G

aborit2009)on
right-

ventricular
endom

yocardial
biopsies

from
10

unrelated
B

rugada
probands,11

non-diseased
organ-donors,seven

heart-transplant
recipients,10

w
ith

A
RV

C
/D

,and
9

w
ith

idiopathic
right-ventricularoutflow

-tractV
T.B

rugada
patientsshow

ed
distinctclustering

differences
vs.the

tw
o

control
and

tw
o

otherV
T

groups,including
14

of77
genesencoding

im
portantion-channel/ion-transportersubunits.N

av1.5
and

K
(+)-channelsK

v4.3
and

K
ir3.4

w
ere

m
ore

w
eakly

expressed,w
hereas

the
N

a(+)-channelN
av2.1

and
the

K
(+)-channelTW

IK
1

w
ere

m
ore

strongly
expressed,in

B
rS.

D
ifferences

w
ere

also
seen

in
C

a(2+)-hom
eostasis

transcripts,
including

stronger
expression

of
RY

R
2

and
N

C
X

1.
The

m
olecular

profile
of

B
rugada

patients
w

ith
SC

N
5A

m
utationsdid

notdifferfrom
B

rugada
patients

w
ithoutSC

N
5A

m
utations.These

observationssuggestthatB
rugada

patients
exhibit

a
com

m
on

ion-channel
m

olecular
expression

signature,irrespective
of

the
culprit

gene.This
finding

has
potentially

im
portant

im
plications

forourunderstanding
ofthe

pathophysiology
ofB

rS,w
ith

possible
therapeutic

and
diagnostic

consequences.
O

verlapping
characteristics

ofB
rS

and
A

RV
C

/D
)have

been
reported,butlittle

is
know

n
aboutthe

overlapping
disease

state
ofB

rS
and

A
RV

C
/D

.
K

ataoka
etal(K

ataoka
2016)

presented
a

36-year-old
m

an,hospitalized
for

syncope,presented
w

ith
this

overlapping
disease

state.The
EC

G
show

ed
spontaneous

type1
pattern,and

V
F

w
as

induced
by

RV
O

T
stim

ulation
in

an
EPS.B

rS
w

as
subsequently

diagnosed;
additionally,

the
presence

of
epsilon-like

w
aves

and
right

ventricular
structural

abnorm
alities

m
et

w
ith

the
2010

revised
task

force
criteria

for
A

RV
C

/D
.A

fter
carefulinvestigation

forboth
B

rS
and

A
RV

C
/D

,an
IC

D
w

asinserted
in

the
patient.Thiscase

revealed
that

B
rS

and
A

RV
C

/D
clinicalfeaturescan

coexistin
a

single
patient,and

EPS
m

ightbe
usefulfordeterm

ining
the

phenotype
ofoverlapping

disease
(e.g.,B

rS-like
orA

RV
C

/D
-like).

Sudden
unexplained

nocturnaldeath
syndrom

e
(SU

N
D

S)isa
perplexing

disorderto
both

forensic
pathologistsand

clinic
physicians.D

esm
oplakin

(D
SP)gene

w
as

the
firstdesm

osom
algene

linked
to

A
RV

C
/D

w
hich

w
as

associated
w

ith
SD

.To
identify

the
genetic

variants
ofthe

D
SP

gene
in

SU
N

D
S

in
the

southern
C

hinese
H

an
population,Zhao

et
al

(Zhao
2016)

genetically
screened

the
D

SP
gene

in
40

sporadic
SU

N
D

S
victim

s,
16

B
rS

patients,and
2

ER
S

patients
using

nextgeneration
sequencing

(N
SG

)and
directSangersequencing.A

totalof10
genetic

variants
ofthe

D
SP

gene
w

ere
detected

in
11

cases,com
prised

oftw
o

novelm
issense

m
utations

(p.I125F
and

p.D
521A

)and
8

previously
reported

rare
variants.

O
f

eightreported
variants,tw

o
w

ere
previously

considered
pathogenic

(p.Q
90R

and
p.R

2639Q
),three

w
ere

predicted
in

silico
to

be
pathogenic

(p.R
315C

,p.E1357D
and

p.D
2579H

),and
the

restthree
w

ere
predicted

to
be

benign
(p.N

1234S,p.R
1308Q

,and
p.T2267S).This

w
as

the
first

reportof
D

SP
genetic

screening
in

C
hinese

SU
N

D
S

and
B

rS.These
results

im
ply

thatD
SP

m
utations

contribute
to

the
genetic

cause
of

som
e

SU
N

D
S

victim
sand

m
aybe

a
new

susceptible
gene

forB
rS.

A
n

o
ve

rlap
p

in
g

d
isease

state
o

f
B

rS
an

d
A

R
V

C
/D

can
ch

an
ge

p
h

en
o

typ
ically

d
u

rin
g

its
clin

icalco
u

rse.
Th

erefo
re,

carefu
lexam

in
atio

n
an

d
atten

tive
fo

llo
w

-u
p

are
req

u
ired

fo
r

p
atie

n
ts

w
ith

B
rS

o
r

A
R

V
C

/D
.B

oth
B

rS
and

A
RV

C
/D

can
cause

repolarization
abnorm

alities
in

rightprecordialleads
and

predispose
to

SC
D

due
to

ventricular
arrhythm

ias.A
lthough

there
is

controversy
overw

hetherB
rS

is
distinctfrom

A
RV

C
/D

,itis
believed

thatboth
are

differentclinicalentities
w

ith
respectto

both
the

clinicalpresentation
and

the
genetic

predisposition.The
coexistence

of
these

tw
o

relatively
rare

clinicalentities
is

also
reported,but,som

e
hypothesized

thatitis
m

ore
possible

thatdisease
of

the
rightventricular

m
uscle

m
ightaccentuate

the
B

rugada
electrocardiographic

pattern.In
clinic

practice,there
m

ay
be



the
genetic

predisposition.The
coexistence

of
these

tw
o

relatively
rare

clinicalentities
is

also
reported,but,som

e
hypothesized

thatitis
m

ore
possible

thatdisease
of

the
rightventricular

m
uscle

m
ightaccentuate

the
B

rugada
electrocardiographic

pattern.In
clinic

practice,there
m

ay
be

casesw
here

the
dividing

line
isnotso

clear.
In

B
rS

and
A

RV
C

/D
patients,the

pow
erofhigh-frequency

com
ponents

(80-150
H

z)w
as

developed
to

a
greaterextentthan

in
RV

O
T-V

T
patients.

In
the

pow
eranalysis

ofthe
high-frequency

com
ponents

betw
een

B
rS

and
A

RV
C

/D
,the

frequency
show

ing
the

greatestpow
erw

as
significantly

higherin
A

RV
C

/D
patients

than
thatin

B
rS

patiens.H
igh-frequency

com
ponents

w
ere

developed
in

A
RV

C
/D

and
B

rS,butnotin
RV

O
T-V

T.The
frequency

levels
show

ing
high

pow
erby

w
aveletanalysis

obviously
differbetw

een
A

RV
C

/D
and

B
rS.W

aveletanalysis
m

ay
provide

new
insight

into
unsolved

m
echanism

s
in

arrhythm
ogenic

rightheartdisease.
O

zeke
etal

(O
zeke

2009)
reported

a
33-year-old

m
ale

presenting
w

ith
recurrentsyncope,w

ho
has

a
peculiartype

1
B

rugada
EC

G
pattern

w
ith

epsilon-like
w

ave
in

rightprecordialleads.
Yodogaw

a
etal.(Yodogaw

a
2011)studied

40
subjects,including

20
patients

w
ith

RV
O

T-V
T,10

patients
w

ith
B

rS,and
10

A
RV

C
/D

patients.The
param

eters
on

the
SA

-EC
G

)and
the

frequency
com

ponentsrecorded
from

the
w

avelet-transform
ed

EC
G

w
ere

com
pared

betw
een

the
three

groups.
Late

potentials
w

ere
positive

in
none

ofthe
patientsw

ith
RV

O
T-V

T,seven
ofthe

patientsw
ith

B
rS,and

allofA
RV

C
/D

patients.
A

RV
C

/D
and

B
rS

are
distinctclinicalentities

w
hich

diagnostic
criteria

exclude
theircoexistence

in
individualpatients.A

RV
C

/D
is

a
m

yocardial
disordercharacterized

by
fibro-fatty

replacem
entofthe

m
yocardium

and
ventriculararrhythm

ias.In
contrast,the

B
rS

has
long

been
considered

a
functionalcardiac

disorder:no
gross

structuralabnorm
alities

can
be

identified
in

the
m

ajority
ofpatients

and
its

EC
G

hallm
ark

ofcoved-type
ST-

segm
entelevation

in
rightprecordialleadsisdynam

ic.N
onetheless,a

rem
arkable

condition.(H
oogendik

2012)

D
ifferential C

linical characteristics betw
een A

R
V

C
/D

 and B
rS

I A
ge at presentation

A
R

V
C

/D
M

anifest betw
een the 15 and 35 years old.  A

dolescence 25–35. and early adulthood. (N
ava 2000) The illness is cause of SC

D
 in < 35 years 

old. It is the m
ain cause of SC

D
 in young athletes in Europe.

B
rS

D
uring adulthood w

ith a m
ean age of SC

D
 of 41r15 years. 35–40. C

an occur any tim
e from

 early infancy to old age.The youngest
individual diagnosed

w
ith

the
syndrom

e
w

astw
o

days
old

and
the

oldestage 85 years. (H
uang 2004).



A
R

V
C

/D
:

It
is

estim
ated

as
1/5000.(C

zarnow
ska

2003)
The

prevalence
is

estim
ated

at
0.4%

depending
on

geographic
circum

stances.
(H

agenah
2004.).

B
rS:The prevalence in Japan is 0.1%

-0.2%
( M

acfarlane 2013)
From

44
unrelated

index
patients

and
fam

ily
m

em
bers,Schulze-B

ahr
etal(Schulze-B

ahr
2003)

perform
ed

a
com

plete
genetic

analysis
of

SC
N

5A
in

B
rS.The

authorsconcluded
that:

1)
The

sporadic
casesare

predom
inant:63%

against37%
offam

iliarcases;
2)

D
isease

penetrance
(disease

absence
in

som
e

individualsw
ith

disease
gene),iscom

plete
in

the
SC

N
5A

+
adultpatients,butincom

plete
in

SC
N

5A
+

children
(17%

);
3)

G
enetic

testing
ofSC

N
5A

isespecially
usefulin

fam
ilialdisease

to
identify

individuals
atcardiac

risk;
4)

In
sporadic

cases,a
genetic

basisand
the

value
ofm

utation
screening

hasto
be

furtherdeterm
ined.

Su
m

m
a

ry o
f D

ifferen
tial D

iagn
o

sis B
etw

een
 A

R
V

C
/D

 an
d

 B
ru

gad
a

Syn
d

ro
m

e

II) Prevalence

C
linicalC

haracteristics
A

R
V

C
/D

B
rugada Syndrom

e

A
ge

atpresentation
25–35

35–40

Sex,m
ale/fem

ale
3:1

8:1

D
istribution

W
orldw

ide. Endem
ic in Veneto and N

axos 
Island

W
orldw

ide Endem
ic in Thailand, Philippines 

and Japan
R

ace
C

aucasian predom
inance

A
sian predom

inance

Inheritance
A

D
/A

R
 rare

A
D

G
ene

m
utation

predom
inant

hRY
R

2, plakoglobin
SC

N
5A

(See next table)

C
linicalC

haracteristics
A

RV
C

/D
B

rugada
Syndrom

e



Prevalence
|

1 in 5000 individuals(C
orrado 1997)

M
ore

prevalent
in

South-E
ast

A
sia

the
w

orld-w
ide

prevalence
of

a
B

rugada
E

C
G

pattern
can

be
estim

ated
at
∼

0.05%
or

1
in

2000
patients.W

hether
thiscan

be
translated

into
a

prevalence
ofB

rS
of1

in
2000

C
ircum

stances
ofevents

Effort
A

t rest (85%
)

Im
aging

M
orphofunctionalRV

(and
LV

)abnorm
alities

N
orm

al (not alw
ays)

Pathology
Fibrofatty

replacem
ent

M
inim

alstructuralheartm
odifications

EC
G

depolarization
Epsilon

w
aves

(30%
),

Q
R

S
prolongation

on
rightprecordialleads

P-prolongation,PR
prolongation

Peripheric
end

conduction
delay

on
RV

O
T

territory.LA
FB

,f-
Q

R
S

EC
G

repolarization
T-w

ave
inversion

in
precordial

leads
w

itohuth
IR

B
B

B
orC

R
R

R
H

igh
take-offST

segm
entV

1
to

V
3.

AV
conduction

N
orm

al
PR

prolongation,LA
FB

,R
igth

end
conduction

delay,H
V

prolongation,SplitH
is.

A
trialarrhythm

ias
Late

(secondary)
Early

(prim
ary

25%
)

EC
G

changes
Fixed

and
progressive

D
ynam

ics

Ventriculararrhythm
ias

M
onom

orphic
V

T
Very

fastpolym
orphic

V
T

M
echanism

ofarrhythm
ias

Scar-related
Phase

2
reentry

D
rug

effectclassI
D

ecrease
Increase

D
rug

effectclassII
D

ecrease
Increase



D
rug

effectclassIII
D

ecrease
N

o
effector

increase

D
rug

effectclassIV
N

o
effectorD

ecrease
N

o
effect

N
aturalhistory

SC
D

,H
F

SC
D

,Syncope



Type
O

M
IM

G
ene

L
ocus

A
R

V
D

1lpl
107970

TG
FB

3
14q23-q24

A
R

V
D

2
600996

RY
R

2
1q42-q43

A
R

V
D

3
602086

?
14q12-q22

A
R

V
D

4
602087

?
2q32.1-q32.3

A
R

V
D

5
604400

TM
EM

43
3p23

A
R

V
D

6
604401

?
10p14-p12

A
R

V
D

7
609160

D
ES

10q22.3

A
R

V
D

8
607450

D
SP

6p24

A
R

V
D

9
609040

PK
P2

12p11

A
R

V
D

10
610193

D
SG

2
18q12.1-q12

A
R

V
D

11
610476

D
SC

2
18q12.1

A
R

V
D

12
611528

JU
P

17q21

A
R

V
C

/D
:  Types, O

M
IM

, G
ene, and Locus


