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Right Bundle Branch Block, Persistent ST Segment Elevation
and Sudden Cardiac Death: A Distinct Clinical and

Electrocardiographic Syndrome
A Multicenter Report

PEDRO BRUGADA, MD, JOSEP BRUGADA, MD*t

Aalst, Belgium and Barcelona, Spain

Objectives. The objectives of this study were to present data on
eight patients with recurrent episodes of aborted sudden death
unexplainable by currently known diseases whose common clinical
and electrocardiographic (ECG) features define them as having a
distinct syndrome different from idiopathic ventricular fibrilla-
tion.

Background. Among patients with ventricular arrhythmias
who have no structural heart disease, several subgroups have been
defined. The present patients constitute an additional subgroup
with these findings.

Methods. The study group consisted of eight patients, six male
and two female, with recurrent episodes of aborted sudden death.
Clinical and laboratory data and results of electrocardiography,
electrophysiology, echocardiography, angiography, histologic
study and exercise testing were available in most cases.

Results. The ECG during sinus rhythm showed right bundle
branch block, normal QT interval and persistent ST segment
elevation in precordial leads V, to V,-V; not explainable by
electrolyte disturbances, ischemia or structural heart disease. No
histologic abnormalities were found in the four patients in

whom ventricular biopsies were performed. The arrhythmia
leading to (aborted) sudden death was a rapid polymorphic
ventricular tachycardia initiating after a short coupled ventricu-
lar extrasystole. A similar arrhythmia was initiated by two
to three ventricular extrastimuli in four of the seven patients
studied by programmed electrical stimulation. Four patients
had a prolonged HV interval during sinus rhythm. One pa-
tient receiving amiodarone died suddenly during implantation
of a demand ventricular pacemaker. The arrhythmia of two
patients was controlled with a beta-adrenergic blocking agent.
Four patients received an implantable defibrillator that was
subsequently used by one of them, and all four are alive. The
remaining patient received a demand ventricular pacemaker
and his arrhythmia is controlled with amiodarone and diphenyl-
hydantoin.

Conclusions. Common clinical and ECG features define a
distinct syndrome in this group of patients. Its causes remain
unknown.

(J Am Coll Cardiol 1992,20:1391-6)



Dubbi del cardiologo davanti ad un
elettrocardiogramma che presenta in V1-V3
complessi QRS con onda positiva terminale
e sopraslivellamento del segmento ST

Consensus Conference promossa dalla Societa Italiana di Cardiologia

Giuseppe Oreto!, Domenico Corrado?, Pietro Delise?, Francesco Fedele4, Fiorenzo Gaita®,
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When an ECG shows (or is suspicious for) a Brugada pattern, i.e. the association of a positive terminal deflection
and ST segment elevation in the right precordial leads, the cardiologist often faces several problems. Three impor-
tant questions are raised by this ECG pattern: 1) is this really a Brugada ECG pattern? 2) How can be determined
whether this patient is at risk for sudden death? and 3) Should this patient receive an implantable cardioverter-de-
fibrillator (ICD)? The term “Brugada syndrome” should be restricted to patients who have diagnostic ECG changes,
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Bayes de Luna et al: Current Electrocardiographic
criteria for diagnosis of Brugada pattern: a consensus
document. J Electrocardiol, 2012;45:433-442
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PROBLEMI CON IL PATTERN DI BRUGADA

v Solo il tipo 1 e diagnostico

v Il tipo 2 € “innocente”?

v Il quadro ECG e ampiamente variabile,
da un tracciato normale al piu ovvio
pattern tipo 1

v ECG simili a quello dal pattern di Brugada
Si osservano in diverse condizioni

v" Il rischio di sovrastimare o sottovalutare

il quadro e elevato




BRUGADA SYNDROME
VERSUS
BRUGADA PATTERN

In the presence of ECG criteria of Brugada pattern,

Brugada Syndrome is diagnosed if one/more of the

following clinical factors are present:

a)Survivors of cardiac arrest

b)Presence of polymorphic ventricular tachycardia

c) Hystory of nonvagal syncope

d)Familial antecedents of sudden death in patients
younger than 45 years without acute coronary
syndrome

e)Type 1 Brugada pattern in relatives.

Bayes de Luna et al: J Electrocardiol, 2012,;45:433-442



QUADRI ECG CHE SIMULANO
IL PATTERN DI BRUGADA

v Blocco di branca destra

v Ripolarizzazione precoce

v Ischemia miocardica transmurale
v' Pericardite

v’ Ipotermia

v' Compressione sul tratto di efflusso del VD
v’ |perkaliemia

v' |[percalcemia

v' Embolia polmonare

v’ Effetto di Farmaci

v" Elettrocardiografo con filtri scorretti
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ANALISI DELL'ECG IN PRESENZA
DI ONDA POSITIVA TERMINALE IN V1-V2

Valutare:

v'Le derivazioni V1-V3 al 3° e 2° spazio
v'La morfologia dell’'onda positiva terminale
v'La durata dell’onda positiva terminale
v'La durata del QRS in V1-V2 paragonata a
quella rilevata in V6

v'Il sottoslivellamento di ST in II, III, aVF




ANALISI DELL'ECG IN PRESENZA
DI ONDA POSITIVA TERMINALE IN V1-V2

Valutare:

v'Le derivazioni V1-V3 al 3° e 2° spazio
v'La morfologia dell’'onda positiva terminale
v'La durata dell’onda positiva terminale
v'La durata del QRS in V1-V2 paragonata a
quella rilevata in V6

v'I| sottoslivellamento di ST in II, III, aVF







—~

hY

AL

i—-.-l.—\»fr—

e T

N~

111 aVR aVvL aVF

II

|. { |
5
4
\
b Y
N
{
[
\
b S
——
R
i il ]
/
7
1
[
b
N
/
4
1 |
1
1
i 2 p
,
—
ol 2 ]
1
_ 1
1 {
I {
H \
1
Eedl 4
——4
—
} ]
HHH
mam
-1
)|
El /
\
o EEE I

V6

V5

V4

V3

V2

Vi1



) Bl (
b
'
h ¥
i L -
4+ 1L
1
\ i
-
At
|
{ I
TS
T
I
(H |
T T
)
7
F.
\
Il 1 I =5
i ]
T 1
HHH
|
I i
b -
m i |
a8
L
{ 1 N
5 I 8
N EEEEE R
ERFEEEE|
11 i O
I
I
I
i
!
\ 3 8

I11 aVR aVL aVF

I1

i |
i
B ] ]
I
>
™\
\
N
[
\
b
——
| —tmT
IS t
’
P
X
-
-~
N,
3T |
5 \VE
l'e 3 B
& =
\,
~
1 { [Bl=]
4 | = €
Ll Il |
| I 1
. S T P G A e -4
1 1 EHER
mEEwE
e
T 1
- -
] A B E -H
1 300 W G 1 B I
1 1 e
11 | B LT 11411 T
N
—
IE 4
1 I I
1 1
[Sl=] 1

V6

V5

V4

V3

V2

V1

3rd i.s. 3rd i.s.

3rd i.s.



I A i
S
»
I — T
1111
o =_ -t
J
: IR
.
1
/ o]
LIS
T
( il
o
1
N |
I T
)]
S
i
==
\,
T i
6 1 y,mn
S AN
1 1 II_\
11
| 1
-
| X
e
4 5 T I 2 g
T ] i T T T
E A
I
T = _
[
I
Vi

I11 aVvVR aVL aVF

II

{ ..!
L
>4
\
b=
4
[
\ i
™
S
| ——mmsT
1 {
i
I {
| L
m !
|
I P
W X
! {
I \,
I
! /
W
I
T
1 ] Ll
1 { T3l
] ]
! \ ! L..m i
}
Fi
I I T — |
g
N I I
12 LT I
| =+
.
I
L I -l
R & )
[
SYu 1r_ o
i gmanm o
I |
| 1 {=1i
] ] A
. 7
L 1
I I
I |
/
i 4
c E B

V6

V5

V4

V3

V2

V1

2nd i.s. 2nd i.s.

2nd i.s.



——

aVF

V6

aVL

~

aVR

V5

V4

1y

II1

5th i.s.

V3

II

{
\
]
Vi
J
™\
"\
4
I
I [
I \
| I
I
I
1
~
B
EEE
] —
I3
m
1]
]
I
L] [SE
'
P
\
~
™~
,
=
S
4
S aEn AR R annan
[ AR I
I Juafe I
1 111
I 11
- |
] N 1
| |
| . |
W
]
‘gA P,
I |
W I
C
.
I
I
.1:+.r.

5th i.s.

V2

5th i.s.

V1




EEFE:. T
I I1 avk -
‘ e
N Vo V4 V6
3rd 21
I.S. I.S. :
Vi V2 ¥ Y3
5th :
I.S.
Vi V2




- . 44
4 - 11 |
) 16 R R | 1
i u»». Wt 3 1
LILLLLL 1] 1
e EEN 09 B 1
PESEEEF JREE )
B BEEr J00EDEEE!
I L R J
v .4
S EEDE. SNEEEDE!
mmm LA 11
‘d—\ho‘ I wu h«
B DEEeN L1111
i -+ e
[ Ll 11
1 afiE] 111
e +1++
- |¢|.w| <+ e |P¢I
b 1 1
LIOET 1
1=+ { =
o e i1 A b
- - v
s | BE i
e a8E 88t
pES EEeE i1l
.HJTJL._. +H ++
|BENI Il 1]
INEEEEE 11 11
- ' b s -
1B BB 4 1
s euE { +
11 11 + 1
1 1 [
L1 I E 1
+ -
P¢ w" 4 ﬁP
- e -—
1=l 1 |
1| ] ) bR |
% B H» - -
4 ‘wﬁ h!m i t
11111 11T
ITTITTTTINTTITTT
f‘_ Lr‘n% 1111 ﬁn
u..w BN EEEEE W
4 4 - - wb
#% I am
4444 LRl H.rl
" L1l 4 4
TN T
+ .
W INBEEEN’ . 8 1
N mp 11
44t IEENEES
444414 4 4
. e s Mr
4 e
444111 -+
H + -
44441 1
. 4
) 4 1 1
BE @ i | 11 1
IBEBEBEL | TIIT
Il 111 1
J
B B
1
1 +
1 4
4
4 4 - ;e
1 ] 1 1
i ) 1 i
o § i th e
TIITINTTTTT ]
| T T
] 1 I
M
1
) |
—
s
<
1
1
—
IEE
1171
I )|
1
1
FES ww.
4
1] aw
4444 44
44
14
4
..
= -
B B
JEE B

aVL aVF

aVR

Ll Ll LLLL LELEICIL
———t + -+ -+ + +
) ged-X 7
;——‘ 4 ﬂ-ﬂ M‘» ' 4
U LR L
e EEN ] L1]
1 ) IEBEE | BDD W
41 + ST @ B +
i 8 111 i L1l )
1] 111 TTIRITT 1
L1] 111 411 11 i T
§ R 4Ll D W B R
T | 1 1A1 117
=] % W | )V
18 B 1 v I REEEE8E5
111 i d 8 4 BN D EEWE
| B I i . | S @
i ISEEE BN 10 EmeE|
1l IEEEEEEER I
B § 80 B ) 11T B ) i
1l I EEEEREREN! NS EEE
=] LIILILI] 11 HE!
3 @@ B e 3
13| 1 ) 6B I
1l ] 1 1
t , +
@ @E IR a8 0
B it 1 1
-r h e -
Ll fals BE8EEE
j L] ELyEE ]
L 3 B0 2 D O 1 1] LLL
JEEENEE R 4 1l 5 3
i L=l | B! Ll
1 . -~ do b1
It } —
1 111 1 11 [
el L1 . 4 il
2BE I 1 1l
3 I S 11 1
1 [ 11
B 5 D 11 Ll
1 Ll 1 EL L1l 1 Y
LY 4 ﬁwh
Ll
EEE 1T
HHH 4
L1l ]
I8 B 1
4444 1
|@. 4 4 i
J8 BEEI I 11
| I et
e +
11717 ] 4
44444 4 +1+ 1
ISAEREEREaE . I
111 B 6 | M Ll
pnEmEi Ll 44 i1l
T .ﬁfh MW bt
45 1 i I 4 —d 4
.rhrleLﬁ 6 B § 3 S § 3111
|EEE RSO ERE IEEG EEEEEREEEN EEH
| D@ M ) & BEBE —
B | ik d B 3 5 O O 0 0
|DEE B8 e Eogol INEEEEEN] 4
g B | 5 £ IEEEBED 4
L | Ll ll !
<+ ,«P Lth.IH. pES . -h
4 IRRED ESBEN | 4
i 1 NN RS RSN J
1 Yol »»%» LU AT
A d e - 4 ' ' ettt -
|aEEEeenl 1 1 !
ol 1 1 “u
L 4 b 4 <& b -
I O 1 1 ISEE0 e
& Hbv‘— . ol ek - -
H il 111 1] i
! il § B W il A
|BEt Ll B I 0 O R 186! i
11 | G R 1111
1 i il | 1 LI T IIITITTITITT
ENEEEE /AN NSO NEREENEEN!
H IS PEENEEEREENEN!
B e § i 5 B 2 L I I,
Ll /SN EPENREnaN it
| EREEEREE ESS RS @]
| s § ) B R & . I
+ ) . | S i | IEEE!
1 SN SENSEEEEEEEEEE!
EEEL Y EECEAESENENEEEEDE
E | BEEEEaDE L1 4
w 4 - - e +L;F
L IR EmEa -
B 3 2 I | 4 i
L i 1k 14 Ll 1111
L It Lelecl ) i LI Ll
| ) 11 81 N
! kel | 8| It 1k
LT I 11 LLLL b0
L | 5 R | 1 1] IBEE e
IEEEE IENEN T EEEEE N
+ ——1
444 4 " 4 4 il b IS T
ESESEN IR NS EENESNREEN
4144 3 THP»» ¢bLH v el
AN INEDESEDINNEE R
Ll Ll | 4 | BEE L bbbt
BEEEEE NS IENuE N
-l 4 4 44 ,«HFF 4
I{-L..r&w 1 INEENEEE N i
il 4 i 444 Ll ii il irll
Ll 4 " L1 | i o
i +» 4 + 4444
157 i 688666
> 1 W i
L1 + A_..\w%frk.
- - - 4 s
% B I Jecaln]
% ,~T711+ +44 L4
444l 4 + + et
A1 h11] IS EEEEEE!

V3 V4 V5 V6

V2

V1

*

ol

T

=

4

+




) ELELEINLET H
INEE | 108 1
4 4 el 1 | B §
. -
JI13L L1l Il 11
J1TT Jelelals):
T INEEERDN
4 4 1 LIH “lr
+4 44 i B o0 11l
11111} 111111
i 111 | .
- - - -+
4 i d 44 4
1l 1oy Jeaferyiel ek
4 0 & L
i i w»
InEsess! H
4 4 + il BRE
111 11
i 4 + 0 %h
w\lﬂ i 4 ¢ 44
i (0 O 1811
. - .
G SNEEE! SEENE0E
- - ek -
1 1151 EEEBDD!
- el
8 BB B N
IEEEDEDE! ENEEEEI
- . bt -
EEFEEE ]
Iw.hl w.—.k. +$ '
+ EEEE 8 T §
i T | L '.uﬂu
] . Rt
ottt g—_ gt
ok b+ 44
Ll 1 11
' 1 11
b 1 11
b 4 4 I IT.F
R Bhh e 4444
AL A bm ~ A A
R RieES e 1L
Fu|4rtr bt bt
1T N eI
..+Av +Py4_ TH I -
444 4 4 4
..”.L ‘»Lk.wﬂ T
.w -—».—H - 4
4 - ' e 4
IEEEEEEEF.SEEEE
bt ‘4
bt 444
IS SEORE AuaRe e
. - d At ,—’
»H% + 4 -
444444 4
+ Y + 4 4
44444l 4444
L 1
i i$l i 1&1
ISEEEESE SOSN8t
INEEDERE HEEEEEE D
1 LI 1
1
1
L
4 y i -
i 1 ]
4 ) § I Bt
1 M
e
G
) 1
14% 4
|
4 4 i <4
1 1 | 1
) i ] i
e Lh—?\ et s
Yl IEEEE.
T1T1TIT 1TT1T]
1 1 1
l i
f e
1 | 1
H € H i
,? i
4
-
1]
[
[
L
111 )
1] ]
IT1T] 1
[] | B
|
puE BEE
b
-
s -
4444 - . -
4
—
1
NG B
L IEE B

I11 aVR aVL aVF

I1

LLILLLL LY LI 1 il Il
ISEE BESLE See 4+
B B8t Mp ]
e ¥ il e e e .
4 11 Ll il 1 11
Fil 1 B EE 1 e
- e IET 4 BEe I s
— O ++ ot +
| G ' 4 . 4 +
| B 5@ B4 ! 11 1
| 8 18 6 ) 6 | 1 1L
Lidei] ] B8 8@
EEEEEFEERRE INE |
1111 11+
L 1 S 1 4 - H"»
BREnER . | L3 113
IBEEEDDEDYE DD i 1 |
IRPERD BTSN |8 1
| R A LLLLUELEY
] IBESEEEE
EEEEFEEEEEEEELL | LLL]
IPRERDRE @EEE ] !
1 B B 1 B
| B EHE 1 S
W ‘- xF\J* W x<PxP
1 i I
1 ] 1 I
Ll LLEL i
11 |20 0 P S B aEENEe
Ll LELLL 1 )| 111
+ 111 $
- ' e - -
) | 0 ) ) B )|
1 ! . 1]
.‘.P - + 4
11 | 7 Il 0 11 ISEENee!
| ¢ 168 B8 12k Ll
11311 ) 111
FERE 1 111
JIIE L] 0% 1111
IDEEEDRDE 1 1=
LI 111 L 1 LLLI
-+ b1 + 1
ie 11
+ 14
11
-+ et w 0»-. -
@EEa 16 {1 =
i 6 B i 1 I8 11
e »HP 4 W bh h”
L i I 1l T
' JEEEE NN 4 ol L
e LY
b =
44444 » 4 ﬁ.w\r ~T+\H
e " 4 44 | 4 \P-F
N NSNS S BEEEEEEE YN
pEEEESEEUE E @ L.%- |
IS EERES EDE 11 1 Ll
JIIR1If01] ) LLL |
..rjr.rl.v.rh 1l AL JEe =l
SN EESEEN IEN00NE0NNENN NS
1] Jiul ] il 14
1] [ JLL ! (0 ¥ D D 1
|eEEEEn JE el oLy FRhL
| @ B L 8 1
—+ 1
& 4 dd 4 4 el 4
j|ni I8 BEE 1 0 L] i
Ll I NEENTENEERENEEE N
el 4 DR | 0 il 8 4
- +—+—+ + $
|- | (I ¢>¢# D 5 5 WA O
& 4 V- - dod A 4 ndd s s
|eEE Eeeul i 5 | s
It )| 1 " F._ ——
L 4 4 4 - b -
Ay i 1 7 B
-MA hL.H. -y b S - -
b e -—H -».-4 d —d
jEEE e D EEEREEEERREE!
|5 0 O 0 5 54 0 R ) R DR O D
ENESENEED I NEHEODEERDENEEEBEI
EEET »mw 1 I CTEENE PR E]
& EE| =to] )| EEENEEERRE!
s ;m, 4414 PH»P u-;“ F-
il CEEEaNEEL2ELRE RDE
EEEY 46 50 G C) 6 60 ISEDEEEE
4 ENERENDROEE CEDBE RREI
|- 4 — + Il 4 1
4 3 I 168 | 1 444 1414
4 i 5 0 0 ) (2 ]
I A IEEOTENEEN DD 5N B
L LL1] 1B 1 )| i
e 4 - e e WLP
L Lt L a1 .
L + ] i 1
L ot 4 4 44 I Ll
| 1] 1 2 i IS0
4 b - - b
11 i Jadugelia] J11iL
18 1 % ) O DO
+
L 11 1 1 985 0 3 19 TITT
IEEEE IEPESOEEETERE SN EED N
——
iy i i 4 411 441 i
EEEDEE FREws - ISESSEsEssEEaE
U L B 11 ITESTETEN Feeew
EEED ilEDEEEEoNEaEEEEt
L I I | 2 - bl
Ei it {8 IEESE NSNS EEEEEEEs|
1 = I EEEE PR ENESEREREs
rile.ri %ikfn.r 44 f.w..rw =
B8 Eman GeENERED! L
il .W.»Ln._rl IR IEEEBEEEI
- N 444 4 44
,.p._l. 11 p— i 1 .»IWWL—I“
T T T gt TEEEEEE
I seadadiideiin
5 & T n 4 - - - 4 e
HEEENE 4008 111 B EeEE!
EEUEES |NUEEEEENESEEED EREN!
EEENENI RSN EUERE NI |8 BESEN
EEnEu! TITT T T T T T IA T ITT

V6

V5

V4

V3

V2

V1

i I — | - 1 | /|
1  1EESEISNEEEENEERENS
— .m_ x‘r%Fk 1111 | 5 N
14 e b e EEe
X l il )
| 4 Ll bt
4 I B E) <444 444
I VEE IEEREEI INNE NN
[ . v 4444444 L 44 11440
4 1 821 | e
L - = 4
-+ o - -
7,_ B0 [
] S EEEEE BN i
1 | 8 | 3 ¢ S A | %
EEE] IS EEEEAUEE NN ey
BESHE®| IS RFEEEEEEEREREI
i EEEEE T I ITITIIT TT
...r.rnwk IS SSEsE SEww. ++
444 - AIfLLH* H»o»..w.r‘o
N TR S 4+ 4+ ++
L Ll Ll T,M Lk
444101 IEROEEE0EEE I
—+ TH. airju &x.v& + -~
ISES S8EE8 H f.ﬁ..TII IEEEG
I LY Suwt
| r.» - - s
+—4—44 3 1 " —t a1 41
f_:m T IEEEEEEEE
HH 444 ._._..Ll »r..HrIL_. 44
- 4 4+ -+
Z+ T
‘b +44 + Lhe +1+
e I e SR aass

TSN S 444 L4 4
EEESE TEENENENNEARERENEN!
r - b il s -
| B el IEEEOEEDEEE|
| i 8 5 | S E I I IS PN
ﬁr .1Vb F!¢ \FF# + e FL!%!
L ] 11 |EEE N 111
i s - 1 Il
& + ¢Fr 4& 4 + ﬁb
b 4 it I'w. ¢ B 4 I
[ LT 1] | )
t + +
1~ INEBEERE
} + +
! s - e
| ) 1 1 1Y il
L 44 . 14 Kl b
F + + t + 13
I 11 1T I IHERSAS
I 1 INNER RN FETTTLY
s hb?H»hP» A i ' I H»
HA ] A
T BN AN EE A D)
i ke < bttt
+ *
] 4113111
{ JLLIT I LY
3 i 5 ¢ r+% 111
44441 4 111 IHEEE
T
L 11l 1 LI
T B T
} 111 1 NN
44 = - 4 414
L 3 LLL
+ 4 44 F‘
i )| 1 1
1 T I
1 )| 1 i
11 | 1 1 1 1 11
IBEW . Wl B2 LI L
INEELUYNEEE 6 4 I 1
t + +
et —- - - -
I | p | G i EED
+ -+ + —
Fd i DEREEEES 1B
- B L T E T
12 1111 ] IBEEE
i Ll i |
e NN 2 B & O G
. 2 1 1t
- e . o -
1 Fr——
I e ppr— '
5 IHEERRERONEEEERRE
Ll - 1l
o 1
kel J —t I} 11 i Ll
. f.r.r.* ' I 4+ +
e IS IEEEsae
S /NS SSSETONTEEsEE.
e R N N N R e
¢ -of&o&.r._ ¢.+r.¢....l...f4\r.[.r+?
e e ST SR S
[ - - T A U . .
4l T e = S BN SRS IS
. EDEDnE R 4
|1 - ITEEE TEETE S EEE Smw
[ 44t et ettt
[ R R e

V2(5°sp)

V1(5°sp)

V1(2° sp) V2(2°sp)

V2(3°sp)

V1(3°sp)






FES S SFEFEREE SRR FEFETERY RFERRRNEENEEE

FEEREENSENESFSEFFT AP

"
& & FEEEE WA

FES S S FEEEE S AR

TS FFEFEF FEEETEEREEEFEE S

rEsFESFEFEFEEATARED

T EYFEFEFERRRFERPENT FN

LE A B B E X E R LR LR R B E

FESESEE SRS ST FESREFEEEFE RS ERF R

" mE R EEE S EREET R R E AR A ERE R

Frm o s E

FPE S 58588 SRR FERREENYEFESEFEF R PR AE AR

BEEEEE S S EFd A FE S REEFFEEFFEFESETREEEFEF S



2° spazio intercostale
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Flecainide



Ma perché bisogna spostare
piu in alto gli elettrodi
per riconoscere
il pattern di Brugada?
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ANALISI DELL'ECG IN PRESENZA
DI ONDA POSITIVA TERMINALE IN V1-V2

Valutare:

v'Le derivazioni V1-V3 al 3° e 2° spazio
v'La morfologia dell’'onda positiva terminale
v'La durata dell’onda positiva terminale
v'La durata del QRS in V1-V2 paragonata a
quella rilevata in V6

v'I| sottoslivellamento di ST in II, III, aVF
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BUNDLE-BRANCH BLOCK|WITH SHORT P-R INTERVAL
IN HEALTHY YOUNG PEQOPLE PRONE TO
PAROXYSMAL TACHYCARDIA

Louis WouLrr, M.D., Boston, Mass., JouN Parkinson, M.D., LoNDON,
ENG., anD Paurn D. WHiTE, M.D., BosTon, Mass.

Right Bundle Branch Block,| Persistent ST Segment Elevation
and Sudden Cardiac Death: A Distinct Clinical and
Electrocardiographic Syndrome

A Multicenter Report

PEDRO BRUGADA, MD, JOSEP BRUGADA, MD*f

Aalst, Belgium and Barcelona, Spain



ANALISI DELL'ECG IN PRESENZA
DI ONDA POSITIVA TERMINALE IN V1-V2

Valutare:

v'Le derivazioni V1-V3 al 3° e 2° spazio
v'La morfologia dell’'onda positiva terminale
v'La durata dell’'onda positiva terminale
v'La durata del QRS in V1-V2 paragonata a
quella rilevata in V6

v'I| sottoslivellamento di ST in II, III, aVF
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ANALISI DELL'ECG IN PRESENZA
DI ONDA POSITIVA TERMINALE IN V1-V2

Valutare:

v'Le derivazioni V1-V3 al 3° e 2° spazio
v'La morfologia dell’'onda positiva terminale
v'La durata dell’onda positiva terminale
v'La durata del QRS in V1-V2 paragonata a
quella rilevata in V6

v'Il sottoslivellamento di ST in II, III, aVF




ORIGINAL ARTICLE

ST Segment Depression in the Inferior Leads in Brugada
Pattern: A New Sign

Pasquale Crea, M.D., Giuseppe Picciolo, M.D., Francesco Luzza, M.D.,
and Giuseppe Oreto, M.D.

From the Deparement of Cliucal and Expermmental Medicme, Universiey Hospieal of Messima, Messma, Tealy

Background: Brugada pattern (BF) is characterized by | wave and elevated 5T segment in the right
precordial leads. At times the ECG signs are present only with the electrodes displaced 1 or 2
intercostal spaces above.

Methods: We analyzed the electrocardiograms of 87 subjects with type 1 BF looking for 5T
segment depression (= 0.1 mV with duration = 0.08 s) in the inferior leads. In 21 subjects, BP
pattern was evident only with V-\V; electrodes at the 3rd or 2nd space.

Results: 5T segment depression was present in 41 cases (47%). In the 21 patients with BP
recognizable only at the 2nd or 3rd intercostal space, 10 (48%) presented a significant 5T depression
in the inferior leads.

Conclusions: 5T segment analysis in the inferior leads has never been considered tor BP diagnosis.
When accurately searched for, however, 5T segment depression can be observed in those leads in

EF, suggesting the need for further investigation.
Ann Noninvasive Hectrocardiol 2014;0000):1-5

Brugada pattern; 5T segment




CASISTICA

« 87 pazienti con Pattern di Brugada
tipo 1

« In 66 casi la diagnosi era evidente
con gli elettrodi di V1-V2 al 4° spazio

« In 21 soggetti il pattern di Brugada
era riconoscibile solo con gli elettrodi
di V1-V2 al 3° o0 2° spazio.



METODICA

I III aVF

Tracciata una linea orizzontale in corrispondenza
dell'ultima parte del tratto T-P, si identificava Il
momento in cui I'ST raggiungeva la linea

iIsoelettrica. Il punto segnava la fine del tratto ST e
I'inizio dellonda T.



METODICA
b B

1 11 aVF

Se era presente un sottoslivellamento di ST =0.1 mV
(1 mm), si misurava la durata del sottoslivellamento.
Un ECG era classificato come positivo (suggestivo di
Pattern di Brugada) se almeno 2 derivazioni inferiori
mostravano un sottoslivellamento di ST 20.1 mV con
durata =0.08 sec.




RISULTATI

I1 I11 aVF

Sottoslivellamento di ST (= 0.1 mV, = 0.08 sec) era
presente in 41 casi (47%). Si osservava in 31 pz
(36%) in 1l, in 29 pz (33%) in I in 41 pz (47%) in
aVF. 10 dei 21 pz (48%) con diagnosi possibile
solo al 2° o 3° spazio intercostale presentavano

un significativo sottoslivellamento di ST nelle
derivazioni inferiori.
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I I1 II1 aVR aVL aVF
V1 V2 V3 V4 V5 V6
V1 l3rd is V2 3rdis V1 2ndis V2 2ndis II I inverted

mirror image



[11 aVF
Come riconoscere rapidamente |l
sottoslivellamento del tratto ST nelle

derivazioni Inferiori nei soggetti con
pattern di Brugada®



II - -

Analizzando le Iimmagini speculari
invertite delle derivazioni inferiori!
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A New Electrocardiographic Marker of ®
Sudden Death in Brugada Syndrome o
The S-Wave in Lead |

Leonardo Cald, MD,? Carla Giustetto, MD,” Annamaria Martino, MD,? Luigi Sciarra, MD,* Natascia Cerrato, MD,"
Marta Marziali, MD,? Jessica Rauzino, MD,° Giulia Carlino, MD,? Ermenegildo de Ruvo, MD,* Federico Guerra, MD,®
Marco Rebecchi, MD,? Chiara Lanzillo, MD, PuD,* Matteo Anselmino, MD,? Antonio Castro, MD,"

Federico Turreni, MD,’ Maria Penco, MD," Massimo Volpe, MD,¢ Alessandro Capucci, MD,¢ Fiorenzo Gaita, MD"

ABSTRACT

BACKGROUND Risk stratification in asymptomatic patients remains by far the most important yet unresolved clinical
problem in the Brugada syndrome (BrS).

OBJECTIVES This study sought to analyze the usefulness of electrocardiographic parameters as markers of sudden
cardiac death (SCD) in BrS.

METHODS This study analyzed data from 347 consecutive patients (78.4% male; mean age 45 =+ 13.1 years) with
spontaneous type 1 BrS by ECG parameters but with no history of cardiac arrest (including 91.1% asymptomatic at
presentation, 5.2% with a history of atrial fibrillation [AF], and 4% with a history of arrhythmic syncope).
Electrocardiographic characteristics at the first clinic visit were analyzed to predict ventricular fibrillation (VF)/SCD
during follow-up.

RESULTS During the follow-up (48 + 38 months), 276 (79.5%) patients remained asymptomatic, 39 (11.2%) developed
syncope, and 32 (9.2%) developed VF/SCD. Patients who developed VF/SCD had a lower prevalence of SCN5A gene
mutations (p = 0.009) and a higher prevalence of positive electrophysiological study results (p < 0.0001), a family
history of SCD (p = 0.03), and AF (p < 0.0001). The most powerful marker for VF/SCD was a significant S-wave
(=0.1 mV and/or =40 ms) in lead I. In the multivariate analysis, the duration of S-wave in lead | =40 ms (hazard ratio:
39.1) and AF (hazard ratio: 3.7) were independent predictors of VF/SCD during follow-up. Electroanatomic mapping in
12 patients showed an endocardial activation time significantly longer in patients with an S-wave in lead I, mostly because
of a significant delay in the anterolateral right ventricular outflow tract.

CONCLUSIONS The presence of a wide and/or large S-wave in lead | was a powerful predictor of life-threatening
ventricular arrhythmias in patients with BrS and no history of cardiac arrest at presentation. However, the prognostic
value of a significant S-wave in lead | should be confirmed by larger studies and by an independent confirmation cohort of
healthy subjects. (J Am Coll Cardiol 2016;67:1427-40) © 2016 by the American College of Cardiology Foundation.

healthy subjects. (J Am Coll Cardiol 2016;67:1427-40) © 2016 by the American College of Cardiology Foundation.




CENTRAL ILLUSTRATION Brugada Syndrome: A New Marker of Sudden Death

~ Survival Analysis
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Kaplan-Meier analysis of freedom from ventricular fibrillation/sudden cardiac death events during follow-up in patients with S waves in lead | versus those without

S waves in lead I.
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The BRUGADA ECG PATTERN
Giuseppe Oreto
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