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Portuguese: R
eporte de caso

Identificação:M
asculino,branco,61

anos,advogado.
Q

ueixas:D
ispneia

e
tonturas

há
1

m
ês

relacionados
com

esforço
físico.R

elata
tam

bém
precordialgia

atípica
e

palpitações.
A

ntecedentespessoais:H
ipertenso,dislipidêm

ico
e

diabético.N
ega

síncope.
A

ntecedentesfam
iliares:Paisfalecidosde

causa
desconhecida.2

irm
ãos

com
“m

iocardiopatia”.
M

edicação
em

uso:losartana,hidroclorotiazida,anlodipino,sinvastatina,glifage,glicazida
e

atenolol.
Exam

e
físico:PA

=150
x

100;R
C

R
2T

b4
SS+/4

no
foco

m
itral;pulm

õeslim
pos.A

bdom
e:N

D
N

.Sem
edem

a
periférico;pulsos

periféricospalpáveis
Laboratório:Troponina

e
C

K
-M

B
norm

ais
EC

G
1

e
EC

G
2.R

ealizam
os

tam
bém

ecocardiogram
a

e
coronariografia.

Q
ualé

o
diagnóstico

eletrocardiográfico
e

clínico?

English: C
ase report

Identification:C
aucasian m

an, 61 years old, law
yer

C
om

plaint: dyspnea and dizziness 1 m
onth ago related to physical efforts. A

lso he com
plains atypical chest 

pain and palpitations
Personal antecedents: history of high blood pressure, dyslipidem

ia and type 2 diabetes m
ellitus. H

e denies 
syncope
Fam

ily background: parents deceased of unknow
n causes. Tw

o brothers w
ith "cardiom

yopathy“.
C

urrent m
edications: losartan 50m

g 2x/day, hydrochlorothiazide 25m
g, am

lodipine 5m
g, sim

vastatin 20m
g, 

glifage 500m
g, gliclazide 80m

g 1x/day, and atenolol 50m
g

Physical:B
P = 150 x 100 m

m
H

g; R
C

R
 2T b4 systolic m

urm
ur + / 4 in m

itral focus, clear lungs. A
bdom

en: 
norm

al. N
o peripheral edem

a. Palpable peripheral pulses.
Lab:N

orm
al troponin and C

K
-M

B
EC

G
1 and EC

G
2. A

dditionally, w
e perform

ed transthoracic echo and coronary angiography.
W

hich is the electrocardiographic and clinical diagnosis?



EC
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1

EC
G

 diagnosis: 
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G
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EC
G

 diagnosis: 
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A
gain a challenging case from

 your group! I have som
e problem

s w
ith 25 m

m
/sec, because in Finland w

e use 
50 m

m
/sec. but I w

ill try to analyze. It w
ould have helped if one new

 the tim
e or other difference betw

een the 
EC

G
s.

EC
G

 1.
In general, the ST/T changes look m

ore like post m
yocardial infarction than hypertrophic cardiom

yopathy.
PTF in V

1 –
left atrial abnorm

ality, m
aybe elevated LV

 filling pressure (diastolic dysfunction).
Q

R
S fragm

entation in m
any leads, probably indicating m

yocardial fibrosis.
N

o pathological Q
 w

aves, but loss of R
 w

aves at least in V
2-V

6, also low
-am

plitude R
 w

aves in the inferior 
leads, possibly due to LA

FB
.

ST elevations in V
2-V

6 could represent post-M
I w

ith dyskinesia of the anterior/anterolateral w
all, indicating 

a m
yocardial infarction w

ithin a couple of w
eeks.

Strain pattern in aV
L -m

aybe elevated LV
 filling pressure (diastolic dysfunction).

EC
G

 2
The P w

aves are different, especially in V
1-V

3 –
the EC

G
 is probably recorded from

 a higher intercostal 
space.
V

4 looks like previous V
3 and V

5 like previous V
4 –

different lead placem
ent possible.

R
B

B
B

 (or at least partial R
B

B
B

), LA
FB

 as in EC
G

 1
M

y guess w
ould be a m

yocardial infarction w
ith atypical sym

ptom
s in a diabetic 1 m

onth ago. O
ccluded 

artery (probably LA
D

) on angiography. R
B

B
B

+LA
FB

 could indicate proxim
al LA

D
 occlusion. D

yskinesia or 
even aneurysm

 of LV
 in echo and also signs of systolic and diastolic dysfunction.

B
est regards

K
jell N

ikus M
.D

. P.h.D
. Finland Tam

pere U
niversity H

ospital (TA
U

H
),

https://w
w

w.researchgate.net/profile/K
jell_N

ikus2



¡U
na

vez
m

ás
un

caso
difícilde

su
grupo!.

Tengo
algunos

problem
as

con
la

velocidad
delpapela25

m
m

/s,
ya

que
en

Finlandia
utilizam

os
50

m
m

/seg.pero
voy

a
tratarde

analizar.H
abría

ayudado
siesclarecieran

la
diferencia

de
tiem

po
u

otrasdiferenciasentre
los

2
EC

G
s.

EC
G

1.
En

general,
los

cam
bios

en
el

ST/T
sugieren

m
ás

un
post

infarto
de

m
iocardio

que
una

m
iocardiopatía

hipertrófica.C
om

ponente
finalde

la
P

(PTF)en
V

1
-sugiere

aurícula
izquierda

porprobable
aum

ento
de

la
presión

de
llenado

del
V

I
(disfunción

diastólica).
Fragm

entación
del

Q
R

S
se

observa
en

m
uchas

derivaciones,lo
que

probablem
ente

indica
la

fibrosis
m

iocárdica.N
o

hay
ondas

Q
patológicas,pero

la
pérdida

de
las

ondas
R

al
m

enos
en

V
2-V

6,
tam

bién
ondas

R
de

baja
am

plitud
en

las
derivaciones

inferiores,posiblem
ente

debido
a

bloqueo
delfascículo

antero-superiorizquierdo.

La
elevación

de
ST

de
V

2-V
6

podrían
representarpost-M

Icon
discinesia

de
la

pared
anterior/anterolateral,

lo
que

indica
un

infarto
de

m
iocardio

con
un

tiem
po

de
evolución

dentro
de

un
par

de
sem

anas.Patrón
de

tensión
“strain

pattern”
en

aV
L

–
porprobable

presión
de

llenado
delV

Ielevada
(disfunción

diastólica).

EC
G

2
Las

ondas
P

son
diferentes,especialm

ente
en

V
1-V

3
–

Probablem
ente

se
registraron,a

partir
de

un
espacio

intercostal
m

ás
superior.

V
4

se
parece

a
V

3
y

V
5

anterior
com

o
V

4
anterior

–
posible

diferente
colocación

de
un

electrodo.B
R

D
o

al
m

enos
incom

pleto
(B

IR
D

),
bloqueo

del
fascículo

antero-superior
izquierdo

com
o

en
elEC

G
1

M
iconjetura

diagnóstica
sería:

un
infarto

de
m

iocardio
con

síntom
as

atípicos
porserdiabético

de
hace

aproxim
adam

ente
1

m
es.La

arteria
ocluida

en
la

angiografía
sería

probablem
ente

la
descendente

anterior
izquierda

(LA
D

A
).

La
presencia

de
B

IR
D

+
B

loqueo
fascicular

antero-superior
izquierdo

podría
indicaruna

oclusión
proxim

alde
LA

D
A

.

D
iscinesia

o
incluso

aneurism
a

de
LV

en
eleco

y
tam

bién
signos

de
disfunción

sistólica

y
diastólica.A

tentam
ente

K
jell N

ikus M
.D

. P.h.D
. Finland Tam

pere U
niversity H

ospital (TA
U

H
),

https://w
w

w.researchgate.net/profile/K
jell_N

ikus2



Spanish

M
e

im
presiona

com
o

un
infarto

antero-lateralen
evolución

aún
sin

reperfusión
portenerST-T

elevado
en

las
precordiales.La

onda
T

invertida
en

aV
L

corresponde
a

la
región

basalizquierda
alta

y
m

edia
expresada

en
I

y
aV

L.Esto
suele

ocurrirdespués
de

la
angioplastia

o
deltratam

iento
m

édico.La
reperfusión

siem
pre

tiene
inicio

en
los

bordes
siendo

en
este

caso
elm

ás
afectado

ellateralm
edio

porque
la

Q
es

m
ás

profunda
en

I
que

en
aV

L.

LasondasR
altasen

V
1

y
aV

R
expresan

rem
odelación

de
lasQ

en
V

5-V
6.

Elsegundo
com

plejo
Q

R
S

se
debe

a
despolarización

lenta
de

la
base

cardiaca.

La
presencia

de
Q

de
II

sin
Q

en
III

acom
paña

a
V

5-V
6

en
infartos

laterales
expresando

siem
pre

la
pared

posteriorque
se

encuentra
entre

la
inferiory

lateral.

La
arteria

“culpable”
es

la
circunfleja

izquierda
distal

alrededor
de

la
prim

era
m

arginal
pero

la
segunda

m
arginales

m
uy

larga
porque

irriga
la

pared
antero-lateralbaja

hasta
elsepto

m
edio

(Q
de

V
6

>
Q

V
3),

lo
que

explica
una

cierta
protección

de
la

pared
inferior,la

cualdebe
estarirrigada

porla
descendente

posterior
ram

a
de

la
coronaria

derecha.

Las
ondas

P
son

norm
ales;

lo
que

llam
a

la
atención

porque
la

presión
diastólica

finaldebe
estaraum

entada
porelcom

prom
iso

delápex
(V

5)lo
cualaum

entaría
la

Pd2
delV

Ialterando
la

P

Eldiagnóstico
diferencia

se
plantea

con
cardiom

iopatías
congénitas

o
adquiridas

en
cuyo

caso
las

coronarias
estarían

norm
ales

en
la

angiografía.

Sam
uelSclarow

sky,M
D

Israel
O

bservación
otraspossiblidades

son
1.

Q
uiste

hidatídico
2.

A
neurism

a
em

presencia
de

hipertrofia
apical

3.
A

neurism
a

idiopático
da

pared
lateralbaja

apicaly
delsepto.



English
I'm

im
pressed

as
an

anterolateralM
Iw

ithoutreperfusion
yetevolving

because
w

e
observe

ST-T
elevated

in
precordialleads.
Inverted

T
w

ave
in

aV
L

corresponds
to

the
upper

and
m

iddle
leftventricle

basalregion
expressed

in
I

and
aV

L.Thisusually
occursafterangioplasty

orm
edicaltreatm

ent.R
eperfusion

alw
aysstartatthe

edges.In
this

case
being

the
m

ostaffected
side

because
Q

I
isdeeperthan

Q
aV

L.
H

igh
R

w
avesin

V
1

and
aV

R
rem

odeling
expressQ

in
V

5-V
6.

The
second

Q
R

S
com

plex
isdue

to
slow

depolarization
ofthe

cardiac
base.

The
presence

ofQ
IIw

ithoutQ
IIIaccom

paniesapex-lateralinfarct(V
5-V

6).alw
aysexpressing

the
dorsalw

all
located

betw
een

lateraland
inferiorw

alls.
The

"culprit"
artery

is
a

distalleftcircum
flex

artery
around

the
firstm

arginalbutthe
second

m
arginalis

very
long

because
irrigates

the
anterolaterallow

w
allto

the
m

iddle
septum

(Q
V

6>
Q

V
3),w

hich
explains

som
e

protection
the

inferiorw
all,w

hich
m

ustbe
supplied

by
the

posteriordescending
branch

ofthe
rightcoronary

artery.
P

w
aves

are
norm

al;
w

hat
it

draw
s

attention
because

end-diastolic
pressure

should
be

increased
by

the
com

m
itm

entofthe
apex

(V
5)w

hich
w

ould
increase

the
LV

finalpressure
altering

the
P

D
ifferentialdiagnosis

arises
w

ith
congenitalor

acquired
cardiom

yopathies
in

w
hich

case
w

ould
be

norm
al

coronary
angiography.

Sam
uelSclarow

sky,M
D

Israel
O

bservation:
otherpossibilities

are
1.

hydatid
cysts

2.
A

neurysm
in

the
presence

ofapicalhypertrophy
3.

Idiopathic
aneurysm

gives
low

apicaland
lateralseptalw

all.



Spanish
Q

ueridos
colegas:

Eldiagnóstico
diferencialdelinfarto

antero-laterale
inferiorporprobable

obstrucción
de

una
arteria

circunfleja
izquierda

dom
inante

esla
m

iocardiopatía
hipertrófica

asim
étrica.

Elsegundo
EC

G
tiene

B
IR

D
sin

hem
ibloqueo

anterior.Esposible
tam

bién
que

haya
sido

poruna
oclusión

de
una

D
A

grande
que

da
vuelta

el
ápex

cardiaco
irrigando

parte
de

la
cara

inferior.
Los

estudios
para

eldiagnóstico
diferencialestán

bien
encam

inados
C

on
afecto

G
erardo

N
au

M
D

M
édico

C
ardiólogo

Intervencionista
Facultad

de
M

edicina
de

la
U

niversidad
delSalvador,

B
uenosA

ires,A
rgentina.

-------------------------------------------------------------------------------------------------------------------------------

English
D

earcolleagues:The
differentialdiagnosis

w
ith

anterolateraland
inferiorM

Iby
occlusion

likely
a

dom
inant

left
circum

flex
artery

is
asym

m
etric

hypertrophic
cardiom

yopathy
H

ow
ever,

the
second

EC
G

show
s

incom
plete

rightbundle
branch

block
w

ithoutleftanteriorfascicular

Studiesforthe
differentialdiagnosis

are
on

track
W

ith
love

G
erardo

N
au

M
D

B
uenosA

iresA
rgentina



Spanish:
H

ola
foristas:Los

trazados
de

estos
dos

EC
G

son
tan

especiales
que

casino
m

e
atrevo

a
opinar

porque
tengo

dudasde
que

haya
problem

astécnicos:filtros?,V
2-V

3
del2ºEC

G
cam

bian
radicalm

ente
pero

no
V

4-V
6,V

2
del

2º
EC

G
se

parece
m

ucho
a

aV
L

(
donde

está
colocado

el
electrodo

de
V

2?,cerca
del

hom
bro

izquierdo?),
Sise

plantea
eldiagnóstico

diferencialentre
infarto

y
m

iocardiopatía
hipertrófica

m
e

inclinaría
m

asporésta
últim

a.
Saludos
English:H

ello
forum

m
em

bers,
The

EC
G

s
are

so
specialthatIhardly

dare
to

say
because

Ihave
doubts

thathave
technicalproblem

s:filters,
V

2-V
3.

EC
G

-2
change

radically
butnotV

4-V
6,V

2
2nd

EC
G

closely
resem

bles
aV

L
(w

here
is

placed
the

electrode
V

2
?,

near
the

left
shoulder?)

If
the

differential
diagnosis

of
hypertrophic

cardiom
yopathy

and
coronary

artery
disease

Iam
inclined

tow
ards

the
latterarises.

regards
M

iquel Fiol Sala, M
D

, PhD
 D

irector C
ientífico del Instituto de Investigación Sanitaria de Palm

a (IdISPa) 
H

ospital Son Espase C
tra de Valldem

ossa, 79 07010 Palm
a de M

allorca, España
Scientific D

irector of Palm
a Institute of H

ealth R
esearch. H

ospital Son Espases, Palm
a, B

alearic Islands, 
Spain.
President of IC

E 2016.  President 43rd International C
ongress on Electrocardiology Palm

a, B
alearic Islands, 

Spain -June, 4-6 2016
D

ear friends and colleagues,
W

e
have

the
honourofinviting

you
to

the
43rd

InternationalC
ongress

on
Electrocardiology

–
IC

E
2016.It

w
illtake

place
atPalm

a
de

M
allorca,B

alearic
Islands,Spain,4

to
6

June
2016.

Surface
electrocardiography

has
im

proved
in

the
lastyears

thanks
to

correlation
w

ith
im

aging
techniques

and
advances

in
genetic

studies.
H

ow
ever,w

e
need

to
considerthatcorrelation

w
ith

clinicalstudies
is

also
justas

useful.Electrocardiography
is

a
basic

technique
thatrequires

continuous
learning.Electrocardiographic

interpretation
is

crucialand
m

ust
be

carried
outaspartofim

aging
studies.W

e
m

ustm
ake

an
effortto

dem
onstrate

thatthe
electrocardiogram

is
a

technique
in

constantevolution
thatprovides

inform
ation

aboutaetiology,electrophysiology,m
echanism

s,



the
indications

fortreatm
entand

prognosis,notonly
in

heartdisease
butalso

in
m

any
otheraspects,alw

ays
w

ith
a

good
cost-benefitratio.Thisisw

hy
w

e
w

antto
give

a
practicalpurpose

to
the

IC
I-2016

C
ongress.

In
addition

to
the

classicaltopics
in

the
field

ofelectrocardiology,the
IC

E
2016

C
ongress

w
illaddress

new
and

im
portantthem

es:atrialblock
and

atrialarrhythm
ias

(B
ayes

Syndrom
e),the

EC
G

pattern
of

B
rugada

Syndrom
e

(differential
diagnosis),

m
istakes

in
the

EC
G

interpretation
in

A
C

S,
new

insights
into

the
electrophysiologicalm

echanism
s

ofatrialfibrillation,
technicaladvances

in
surface

electrocardiography,the
role

oflate-sodium
channelm

odulators,and
advances

in
the

genetic
diagnosis

ofarrhythm
ic

disorders.
W

e
very

m
uch

hope
thatyou

w
illdecide

to
attend

the
congress,and

w
e

w
illdo

ourbestto
m

ake
you

fallin
love

w
ith

M
allorca.O

urbestregards

M
iquelFiolSala,M

D
,PhD

A
ntonio

BayesD
e

Luna,M
D

,FESC
,FA

C
C

H
onour President of IC

E 2016.
President of IC

E 2016.



Spanish
Saludos

a
todos

los
foristas:C

on
estos

EC
G

s
tengo

m
ás

dudas
que

certezas;probablem
ente

m
ás

que
los

otros
integrantesdelforo.Eldiagnóstico

diferencialplanteado
hasta

elm
om

ento
esde

cardiopatía
isquém

ica
versus

m
iocardiopatía

hipertrofia.C
reo

que
se

deben
plantear

adem
ás

necrosis
m

ás
m

iocardiopatía
hipertrófica

o
hipertrofia

ventricular
m

ás
necrosis.O

bservo
entre

am
bos

EC
G

s,cam
bios

de
la

onda
P

y
de

los
com

plejos
Q

R
S,solo

en
elplano

horizontalque
m

e
im

presionan
com

o
posicionales.,

.EC
G

-1:
ritm

o
sinusal,elprim

er
vector

esta
aum

entado
de

voltaje
y

se
dirige

hacia
abajo,adelante

y
a

la
derecha.En

elplano
frontallas

fuerzas
delcom

plejo
Q

R
S

presentan
una

rotación
horaria,eleje

de
la

onda
R

se
ubica

alrededorde
los

-10º,luego
rota

antihorario
y

finaliza
en

los-60º.
En

el
plano

horizontal
el

bucle
del

Q
R

S
presenta

una
rotación

en
8

(prim
ero

rota
horaria

y
luego

anti-
horaria),con

elm
áxim

o
vectorque

se
opone

a
V

1.
La

onda
T

tiene
dirección

opuesta
alcom

plejo
Q

R
S

y
se

localizada
adelante,a

la
derecha

y
abajo.

Este
hallazgo

m
e

hace
suponerhipertrofia

ventricularizquierda.M
e

inclino
poruna

hipertrofia
septalim

portante.
N

o
puedo

descartar
una

cardiopatía
isquém

ica
niuna

necrosis
m

iocárdica
secundaria

a
una

m
iocardiopatía

hipertrófica.Sieste
caso

es
elde

una
M

H
,la

presencia
de

un
bloqueo

delfascículo
izquierdo,no

lo
puedo

diagnosticar;ya
que

elcom
plejo

Q
R

S
en

su
prim

era
parte

tiene
rotación

horaria
en

elplano
frontaly

sise
trata

de
una

hipertrofia
septal,

la
fuerzas

del
septum

basal
aum

entadas
pueden

producir
la

rotación
anti-

horaria
posterior.

C
on

respecto
al

bloqueo
incom

pleto
de

ram
a

derecha
,

las
últim

as
fuerzas

del
com

plejo
Q

R
S

com
o

lo
dem

uestra
D

I
term

inan
hacia

la
izquierda;la

r´
de

V
1

y
V

2
yo

creo,com
o

m
encioné

anteriorm
ente,que

es
porla

posición
de

loselectrodos.
A

fectuosam
ente.

IsabelV
ictoria

K
onopka

M
.D

.H
ospitalA

rgerich
BuenosA

ires.



G
reetings

to
allforum

m
em

bers:
W

ith
these

EC
G

s
Ihave

m
ore

doubts
than

certainties;probably
m

ore
than

the
other

m
em

bers
of

the
forum

.The
differential

diagnosis
raised

so
far

is
coronary

artery
disease(C

A
D

)
versus

H
C

M
.

I
think

they
should

raise
also

necrosis
+

hypertrophic
cardiom

yopathy(H
C

M
)

or
H

C
M

+
necrosis.

Ilook
betw

een
the

tw
o

EC
G

s,changes
ofP

w
ave

and
Q

R
S

com
plex,only

in
the

horizontalplane
thatim

press
m

e
aspositional.

EC
G

-1:
sinus

rhythm
,the

first
vector

is
increased

in
voltage

and
directed

dow
nw

ard,forw
ard

and
to

the
right.In

the
frontalplane

Q
R

S
com

plex
forces

have
a

clockw
ise

rotation,the
axis

of
the

R
w

ave
is

located
around

-10º,then
rotatescounterclockw

ise
and

endsat-60°.
In

the
horizontalplane

of
the

Q
R

S
loop

has
in

8
rotation

(firstportion
and

then
rotates

counter-clockw
ise),

w
ith

the
m

axim
um

vectorthatisopposes
to

V
1.

The
T

w
ave

has
opposite

direction
related

to
the

Q
R

S
com

plex
and

located
below,to

the
rightand

dow
n.

This
finding

m
akes

m
e

think
in

left
ventricular

hypertrophy.
I

am
inclined

to
think

in
significant

septal
hypertrophy.
I

can
notrule

outischem
ic

heartdisease
or

m
yocardialnecrosis

secondary
to

H
C

M
.If

this
case

is
thatof

M
C

H
,the

presence
of

leftanterior
fascicular

block,Ican
notdiagnose;because

as
the

Q
R

S
com

plex
in

its
firstparthas

clockw
ise

rotation
in

the
frontalplane

and
ifitis

a
septalhypertrophy,increased

basalseptum
forcescan

cause
the

rearcounter-clockw
ise

rotation.
W

ith
respectto

incom
plete

rightbundle
branch

block,the
lastforces

of
the

Q
R

S
com

plex
as

show
n

by
D

I
end

to
the

left;r'ofthe
V

1
and

V
2

Ithink,asIm
entioned

earlier,w
hich

ism
alposition

ofthe
electrodes.

A
ffectionately

IsabelV
ictoria

K
onopka

M
.D

.A
rgerich

H
ospitalB

uenosA
ires

English



A
m

ím
e

im
presiona

com
o

un
infarto

antero-lateral.N
o

es
la

im
agen

de
M

C
H

que
suelo

ver.Este
trazado

tiene
elevación

delsegm
ento

ST
(que

no
se

ve
en

la
M

C
H

).Porotra
parte,en

elsegundo
EC

G
veo

una
onda

P
que

no
conduce,

pero
al

carecer
de

una
tira

de
ritm

o
no

m
e

anim
o

a
decir

de
qué

se
trata.

C
ordiales

saludos.
Luciano

Pereira
M

D
C

iudad
delEste

Paraguay

Itim
presses

m
e

as
an

anterolateralm
yocardialinfarction.Itis

notthe
im

age
Iusually

see
in

H
C

M
.This

ST-
segm

entelevation
observed

is
notseen

in
H

C
M

.M
oreover,in

the
second

EC
G

,
Isee

a
non

conducted
P

w
ave,butlacking

a
long

rhythm
strip

notdare
to

say
w

hatitis.
G

reetings
Luciano

Pereira
M

D
C

iudad
delEste

Paraguay.

“T
he Voice of the G

uarani People”



Final conclusions

Avaliable
at:

http://w
w

w.springer.com
/us/book/9783319273570

In
the

firstplace,like
a

living
organism

,Truth
grow

s
and

its
gradualevolution

m
ay

be
traced

form
the

tiny
germ

to
the

m
ature

product.N
ever

springing,M
inerva-like,to

fullstature
atonce,Truth

m
ay

suffer
allthe

hazards
incidentto

generation
and

gestation.M
uch

ofhistory
is

a
record

ofthe
m

ishaps
oftruth

w
hich

have
struggled

to
the

birth,
only

to
die

or
else

to
w

ither
in

prem
ature

decay,O
r

the
germ

m
ay

be
dorm

ant
for

centuries,aw
aiting

the
fullness

oftim
e

--A
llscientific

truth
is

conditioned
by

the
state

of
know

ledge
atthe

tim
e

ofitsannouncem
ent.

W
illiam

 O
sler, M

D
, FR

S.
H

arveian O
ration,

R
oyal C

ollege of Physicians 
18

thO
ctober 1906



Finaldiagnosis:obstructive
septalasym

m
etric

hypertrophic
cardiom

yopathy
w

ith
a

slightLV
O

T
gradient.

C
linical and electrocardiographic diagnostic clues in this case:

I.
C

om
plaint: he com

plains of atypical chest pain and palpitations
II.

Fam
ily background: he has tw

o brothers w
ith "cardiom

yopathy“.
III.

Electrocardiographic:
A

sym
m

etrical
septal

hypertrophy
produces

deep,
narrow

(“dagger-like”)
Q

w
aves

in
the

lateral(V
5-6,I,aV

L)and
inferior(II,III,aV

F)leads,such
as

this
case.These

m
ay

m
im

ic
prior

M
I,

although
the

Q
-w

ave
m

orphology
is

different:
infarction

Q
w

aves
are

typically
≥

40
m

s
duration

w
hile

septalQ
w

avesin
H

C
M

are
<

40
m

s.
¾

LateralQ
w

avesare
m

ore
com

m
on

than
inferiorQ

w
avesin

H
C

M
.

¾
abnorm

alQ
w

aves
reflectthe

interrelation
betw

een
upper

anterior
septalthickness

and
other

regions
of

the
leftand

rightventricles
¾

The depth of negative T w
aves is related to craniocaudalasym

m
etry and apical late-enhancem

ent. w
ider 

Q
 w

aves are associated w
ith late-enhancem

ent. 
¾

C
onduction disturbances and absent septal Q

 w
aves are associated w

ith late-enhancem
ent. 

¾
Loss of electrical forces due to transm

ural m
yocardialfibrosis, altered direction of resultant initial Q

R
S 

vector due to increased electrical forces of disproportionate hypertrophy of the basal septal and/or 
ventricular free w

all, unopposed by apical forces.(K
oga 2004) such us the present case in EC

G
-2

¾
RV

H
 is significantly m

ore com
m

on in patients w
ithout abnorm

al Q
 w

aves
(Lem

ery
1990)

¾
O

nly the ratios of upper anterior septal to m
ean RV

 w
all thickness (p less than 0.005) and to upper 

posterior w
all thickness (p less than 0.05) are significantly related to the presence of abnorm

al Q
 w

aves 
and predicted Q

 w
ave location w

ith a sensitivity, specificity and predictive accuracy of 90%
, 88%

 and 
89%

, respectively.
¾

In H
C

M
, abnorm

al Q
 w

aves on the EC
G

 is prim
arily a function of the relation of RV

 w
all thickness and 

upper anterior septal thickness.(D
um

on
2006)

¾
D

iagnostic deep Q
 w

aves w
ere detected m

ore frequently in fem
ale patients w

ith
H

C
M

than in their m
ale 

counterparts. ( O
hm

oto-Sekine
2007)



¾
In

H
C

M
w

ith
deep

Q
w

aves
in

lim
b

leads,m
orphologic

and
electrocardiographic

analysis
show

ed
sim

ilar
featuresin

both
sexes.(O

hm
oto-Sekine

2007)
M

any
patients

w
ith

hypertrophic
cardiom

yopathy
(H

C
M

)
have

clinical
–

electrocardiographic
picture

of
m

yocardial
ischem

ia
and

dysfunction
in

the
absence

of
extram

ural
coronary

atherosclerosis.
A

lthough
hypertrophy

and
increased

left
ventricular

pressure
can

account
for

such
abnorm

alities,
altered

sm
all

intram
ural

coronary
arteries

have
also

been
described

in
such

patients
(M

aron
1986).

To
determ

ine
the

prevalence
and

extentas
w

ellas
the

clinicalrelevance
ofabnorm

alintram
uralcoronary

arteries,M
aron

etal
preform

ed
a

histologic
analysis

of
LV

m
yocardium

obtained
atnecropsy

in
48

patients
w

ith
H

C
M

w
ithout

atherosclerosis
cand

in
68

controlpatients
w

ith
norm

alheartor
acquired

heartdisease.In
H

C
M

,abnorm
al

intram
uralcoronary

arteries
w

ere
characterized

by
thickening

of
the

vesselw
alland

a
decrease

in
lum

inal
size.The

w
all

thickening
w

as
due

to
proliferation

of
m

edial
or

intim
al

com
ponents,

or
both,

particularly
sm

ooth
m

uscle
cells

and
collagen.83%

of
patients

w
ith

H
C

M
,had

abnorm
alities

of
intram

ural
coronary

arteries
located

in
the

interventricular
septum

(33
patients),anterior

LV
free

w
all(20

patients)
or

posterior
free

w
all(9

patients);an
average

of
3.0

±
0.7

abnorm
alarteries

w
ere

identified
per

tissue
section.A

ltered
intram

ural
coronary

arteries
w

ere
also

significantly
m

ore
com

m
on

in
tissue

sections
having

considerable
m

yocardial
fibrosis.H

C
M

is
a

cardiac
disease

w
ith

a
variety

of
clinical

and
m

orphologic
features.M

any
patients

w
ith

H
C

M
m

anifest
evidence

of
m

yocardial
ischem

ia
or

dam
age,

including
angina.

A
bnorm

al
intram

uralcoronary
arteries

w
ere

also
identified

in
three

ofeightinfants
w

ho
died

ofH
C

M
before

1
yearof

age.In
contrast,only

rare
altered

intram
uralcoronary

arteries
w

ere
identified

in
the

68
controlpatients

and
those

arteries
show

ed
only

m
ild

thickening
of

the
w

alland
m

inim
allum

inalnarrow
ing.M

oreover,of
those

patients
w

ith
abnorm

al
intram

ural
coronary

arteries,
such

vessels
w

ere
about

20
tim

es
m

ore
frequent

in
patients

w
ith

H
C

M
than

in
control

patients.
H

ence,abnorm
al

intram
ural

coronary
arteries

w
ith

m
arkedly

thickened
w

allsand
narrow

ed
lum

ensare
presentin

increased
num

bersin
m

ostpatients
w

ith
H

C
M

studied
at

necropsy
and

m
ay

representa
congenitalcom

ponentof
the

underlying
cardiom

yopathic
process.A

lthough
the

clinicalsignificance
of"sm

allvesselcoronary
artery

disease"in
H

C
M

isunclear,the
occurrence

of



structurally altered intram
ural coronary arteries in areas of substantial m

yocardial fibrosis suggests a causal 
role for these arteries in producing ischem

ia. 

D
eep,narrow

(“dagger-like”)Q
w

aves
in

the
lateral(V

5-V
6,I,aV

L)and
inferior(II,III,aV

F)leads,such
as

this
case.These

m
ay

m
im

ic
priorM

I,although
the

Q
-w

ave
m

orphology
is

different:infarction
Q

w
aves

are
typically

≥
40

m
sduration

w
hile

septalQ
w

avesin
H

C
M

are
<

40
m

s.A
dditionally,w

e
observe

clearnotched
orfQ

R
S

in
II,III,aV

F,V
5

and
V

6.



M
any

patients
com

plain
ofchestpain

atrestoron
exertion.Pain

m
ay

also
be

precipitated
by

large
m

eals
or

alcohol
(G

illigan
1996;Feiner

2013;
Paz).

The
causes

of
chest

pain
include

m
yocardial

ischem
ia

due
to

m
icrovascular

dysfunction,
increased

LV
w

all
stress

and
LV

O
TO

.
C

ongenital
coronary

artery
anom

alies,

including
tunneled

left
anterior

descending
artery

or
atherosclerotic

coronary
artery

disease,
m

ay
also

be

responsible
(Sorajja2003).Systolic

com
pression

ofepicardialand
intram

uralvessels
is

very
com

m
on

butis

notusually
ofclinicalim

portance
(M

ohiddin
2000;Sorajja

2003;Basso
2009).R

esting
EC

G
abnorm

alities

and
a

high
prevalence

of
perfusion

abnorm
alities

on
nuclear

im
aging

and
C

M
R

m
ean

thatthese
techniques

are
of

lim
ited

use
in

differentiating
obstructive

coronary
disease

from
other

causes
of

chest
pain

and
in

determ
ining

pre-test
probability

of
coronary

disease
in

patients
w

ith
H

C
M

(Yam
ada

1998;
Elliott

1996;

R
om

ero-Farina
2004;Soler

R
,R

odriguez
2006;Barbosa

2009).Patients
w

ith
typicalangina

on
exertion

should
be

considered
for

invasive
or

CT
coronary

angiography
on

the
basis

of
their

sym
ptom

s,age,gender

and
atherosclerosis

risk
factors,

as
outlined

in
existing

ESC
G

uidelines
(Schroeder

2008;
M

ontalescot

2013).C
oronary

angiography
is

recom
m

ended
in

adultsurvivors
ofcardiac

arrest,in
patients

w
ith

sustained

ventricular
arrhythm

ia
and

in
sym

ptom
atic

patients
w

ith
previous

coronary
revascularization

procedures

(Zipes
2006).Invasive

orC
T

coronary
angiography

should
be

considered
before

septalreduction
therapy

in

allpatientsaged
≥40,irrespective

ofthe
presence

oftypicalangina.

C
hest pain in H

ypertrophic cardiom
yopathy



Transthoracic
Echocardiographic

diagnosis
in

the
present

case:
septal

asym
m

etric
hypertrophic

cardiom
yopathy:

Septal
diastolic

thickness
=

20
m

m
;

diastolic
thickness

of
posterior

w
all

=
8m

m
:

septum
/posterior

w
all

ratio
=

2.5;
tele

systolic
acceleration.

systolic
anterior

m
otion

(SA
M

)
of

the
m

itral
valve

and
dynam

ic
leftventricularoutflow

tract(LV
O

T)
m

ild
obstruction

.
D

iastolic
LV

dysfunction.
Preserved

biventricularsystolic
function

index
LV

EF
=

66%
.N

orm
al

LV
m

ass
(265g).N

orm
al!!!!

N
orm

aldiastolic
and

systolic
LV

volum
e.

N
orm

alLA
size.

C
ine

coronary
angiography:epicardial

coronary
arteriesw

ithoutobstruction
ofepicardial

arteries.
1.

M
icrocirculation

disease?
2.

D
ecrease

ofvasodilatorcapacity?
3.

System
ic

com
pression

ofseptaland
subepicardialvessels;

1.
Fallofpressure

in
aorta

root;
2.

D
ifficulty

in
coronary

filling
by

hypertrophy;
3.

C
oronary

atherosclerosis
in

patients
olderthan

50
years

old;
1.

Excessive
increase

ofm
assand

subsequent
offer/dem

and
disproportion.



EC
G

2

EC
G

diag.:
Inactive

anterolateralarea:Q
in

II,III,aV
F

+
Q

in
I,aV

L,V
5-V

6
and/orR

S
in

V
1.

SE:70%
.

SP:100%

B3

inferior w
all: 15, 10 and 4

Polar m
ap. Short axis. “B

ull’s-eye”
Left lateral view



II –Inferolateral Zone 
B

1 –
Q

, qr or r in I, aV
L, V

5-V
6 and/or R

S in V
1. Lateral. SE: 50%

. SP:98%
B

2 –
Q

 in II, III and aV
F. Inferior. SE: 87,5%

. SP: 98%
B

3 –
Q

 in II, III, aV
F + Q

 in I, aV
L, V

5-V
6 and/or R

S in V
1. Inferolateral. SE: 70%

. SP: 100%

B1
B2

B3

Inferolateral



Lateral  m
yocardial infarction (old laterodorsal) 



I

II
III

aV
F Y

V
6

V
1

V
4 V

5

V
2

V
3

X

Z

YaV
F

Z

V
2

X

T

T

T
P

EC
G

/V
C

G
 correlation

Blue –
infarction area

Typical inferolateral m
yocardial infarction



R
/S ratio in V

1 ≥ 0.5 
R

 am
plitude in V

1 > 3 m
m

 
B

oth have very high specificity and low
er but very acceptable sensitivity for lateral M

I. 

Lateral M
I de Luna criteria

N
ew

criteria
based

on
R

w
avesin

V
2

orT
w

avesin
V

1
to

V
2

do
notdiscrim

inate
betw

een
inferiorand

lateral
M

I.
The

classicalcriteria
(R

/S
am

plitude
ratio

≥
1

and
R

duration
≥

40
m

s
in

V
1

attain
very

high
specificity

but
m

uch
low

ersensitivity
than

the
new

criteria
(de

Luna
2008).



N
ecrosis area

LA

PL:Posterolateralbranch
of

the
leftcircum

flex
artery.;LA

:LeftA
trium

/;4
inferobasalsegm

entold
dorsal.

The
dorsalw

alland
the

high
lateraldoesnotexist.A

dditionally,Prom
inentR

w
ave

in
V

1
isdue

to
the

lateral
M

I
and

not
to

the
involvem

ent
of

inferobasal
segm

ent
of

inferior
w

all
(old

dorsal
or

posterior
w

all)
(G

oldw
asser

2015).

PL

Left posterior oblique view
 of the  heart in the old days called strictly dorsal M

I

4

4 inferobasal segm
ent 



Q
uestion:In

the
EC

G
-2

can
w

e
m

ake
the

diagnosis
of

incom
plete

or
com

plete
rightbundle

branch
block

based
on

the
triphasic

Q
R

S
(R

Sr’)pattern
ofV

1?

A
nsw

er
Triphasic

Q
R

S
com

plexes
thatrem

ind
IR

B
B

B
of

the
R

Sr’,
rSr,rSR

’or
rsR

’
type

in
V

3 R
and

V
1 appear

in
≈

40%
of

the
cases

in
the

in
the

old
days

called
strictly

dorsal
m

yocardial
infarction

(currently
called

basal
inferior

correspondent
to

segm
ent4).This

infarction
affects

only
the

m
iddle

and
finalportions

ofthe
Q

R
S

loop
betw

een
30

and
100m

s,the
second

halfofthe
Q

R
S

loop
in

the
horizontalplane.

Vector
1

(red
arrow

)
or

m
iddle

septal
vector

and
the

second
one

(blue
vector

of
the

low
portion

of
the

septum
)

are
notaffected.A

m
ild

anteriordislocation
ofthe

vectorofthe
free

w
alls

(vector3
green

arrow
)is

observed
and

im
portant

anterior
dislocation

o
vector

4
(basal.Brow

n
arrow

).
This

explains
the

triphasic
pattern

in
V

3R
/V

1
observed

in
≈

40%
ofcases:pseudo

IR
B

B
B

.See
nextslide.



V
1

Vectorial representation of ventricular activation in inferobasal infarction in the H
orizontal Plane 

R
V

LV

X
V

6

V
2

Z

V
4

V
5

V
3

This
pattern

correspond
in

the
in

the
old

days
called

strictly
dorsalm

yocardialinfarction
(currently

called
basalinferiorcorrespondentto

segm
ent4).



M
yocardialischem

ia
and

another
elem

entpresentin
the

M
C

H
.Itis

secondary
to

m
icrocirculation

disease,

decrease
ofvasodilatorcapacity,system

ic
com

pression
ofseptaland

subepicardialvessels,fallofpressure
in

aorta
root,difficulty

in
coronary

filling
by

hypertrophy,C
A

D
(>

50
yo),and

excessive
increase

ofm
ass

and

subsequent
offer/dem

and
disproportion.

Prom
inent

deep-narrow
Q

w
aves

on
EC

G
are

considered

characteristic
ofH

C
M

(R
ao

2011)and
w

ith
im

portance
in

early
diagnosisA

bnorm
alQ

w
aves

m
ay

m
im

ic
M

I

and
attim

es
reflectseptalhypertrophy.

O
f

the
200

consecutive
patients

w
ith

H
C

M
w

ho
underw

entC
M

R

im
aging,10

m
ale

and
8

fem
ale

patients
had

deep
Q

w
aves.D

eep
Q

w
aves

w
ere

m
ore

prevalentin
fem

ales

w
ith

H
C

M
than

in
their

m
ale

counterparts
(O

hm
oto-Sekine

2007).O
f

the
18

patients
w

ith
deep

Q
w

aves,

m
axim

um
w

allthickness
w

as
localized

atthe
basalanterior

w
allor

the
m

id-ventricular
septum

in
90

of
the

10
m

ale
patients

and
75%

of
the

8
fem

ale
patients.In

both
sexes,the

Q
w

ave
distribution

pattern
of

I
and

aV
L

and
ofIIand

aV
F

indicated
location

ofm
axim

um
hypertrophy

atthe
m

id-ventricularseptum
in

75%
of

the
8

patients
w

ith
the

form
er

pattern,and
atthe

basalanterior
w

allin
9

(90%
)

of
the

10
patients

w
ith

the

latter
pattern.D

iagnostic
deep

Q
w

aves
w

ere
detected

m
ore

frequently
in

fem
ales

w
ith

H
C

M
than

in
their

m
ale

counterparts.In
H

C
M

w
ith

deep
Q

w
aves

in
lim

b
leads,m

orphologic
and

EC
G

analysis
show

ed
sim

ilar

features
in

both
sexes.A

bnorm
al

Q
-w

aves
observed

on
EC

G
are

divided
in

M
I

Q
-w

aves
and

non-M
I

Q
-

w
aves.This

lastgroup
is

divided
in

transientand
perm

anentnon-M
IQ

-w
aves.Transientabnorm

alQ
w

aves

are
defined

asabnorm
alQ

-w
aves,w

hich
disappearw

ithin
ten

days.They
are

m
ostoften

seen
in

patientsw
ith

C
A

D
butare

also
seen

in
otherconditions

(Zhang
2010)such

us
advanced

hyperkalem
ia,septic

shock,acute

pancreatitis,localized
m

etabolic
and

electrolyte
disturbancesand

hypotherm
ia.



The num
erous causes of pseudo-infarct patterns

Since
the

introduction
ofcardiac

plasm
a

troponin
m

easurem
ents,a

significantnum
ber

ofpatients
w

ere
seen

w
ith

chest
pain,elevated

troponin
levels

but
no

significant
coronary

artery
disease.Pulm

onary
em

bolism
,

aortic
valve

disease,
m

yocarditis,
sepsis,

traum
a,

arrhythm
ias,

stress
cardiom

yopathy
and

dilated
cardiom

yopathy
stand

am
ong

possible
causes

for
this

syndrom
e.In

som
e

cases,m
yocardialstrain

could
be

the
m

echanism
underlying

this
phenom

enon,
since

it
is

know
n

that
the

stim
ulation

of
stretch-responsive

integrins
m

ay
lead

to
the

release
of

cardiac
troponin

I.
In

the
present

text,
a

case
is

m
ade

in
favor

of
classifying

this
syndrom

e,of
chestpain

w
ith

increased
values

for
plasm

a
cardiac

troponin,w
ith

or
w

ithout
EC

G
changes,in

the
absence

ofdefinite
M

IorC
A

D
,as

pseudo
M

I(PM
I).This

constitutes
a

new
definition

for
a

conceptw
ith

decades,form
erly

centered
on

clinicaland
EC

G
changes

m
im

icking
infarct.The

case
is

based
on

the
search

of
scientific

truth,on
avoidance

of
unnecessary

cardiac
exam

inations,on
avoidance

of
unnecessary

drug
therapy

and
on

avoidance
ofunnecessary

legalliability.PM
Ishould

be
seen

as
a

w
orking

diagnosis,
since

a
m

ore
definitive

diagnosis
can

be
reached

at
all

tim
e.

It
should

also
be

seen
as

a
heterogeneous

group
ofpatients

-severaldifferentdiseases
and

conditions
can

lead
to

this
phenom

enon.B
ut

it
m

ust
certainly

not
be

seen
as

a
benign

condition,
since

published
studies

point
in

a
totally

different
direction.The

follow
ing

are
the

m
ain

causesofPM
I.

I.
In

leftventricular
hypertrophy,there

is
often

a
Q

S
deflection

orpoorR
-w

ave
progression

in
the

right
precordialleads

thatsuggests
anterior

M
I.The

secondary
ST-segm

entelevation
in

these
leads

m
ay

be
m

istaken
asa

currentofinjury.(Edhouse
2002

)



II.
C

hronic
O

bstructive
Pulm

onary
D

isease
(C

O
PD

):
In

pulm
onary

em
physem

a,the
R

w
aves

in
the

right
precordial

and
som

etim
es

m
id-precordial

leads
becom

e
quite

sm
all

or
are

absent,
suggesting

anteriorM
I.These

Q
R

S
changes

are
explained

by
the

verticaldisplacem
entofthe

heartsecondary
to

a
low

-lying
diaphragm

and
the

intervention
of

hyperinflated
lungs.

In
patients

w
ith

em
physem

a,
Q

S
pattern

appears
occasionally

from
V

1
to

V
4,offering

a
false

im
age

ofanteroseptalM
I.The

Q
S

pattern
in

the
right

and
m

iddle
precordium

m
ay

be
present

in
the

C
or

Pulm
onale

w
ith

bronchospasm
,being

absentifthere
isno

airw
ay

obstruction.The
low

position
ofthe

diaphragm
leadsthe

heartto
a

relatively
inferiorposition

in
relation

to
the

exploring
electrodes

ofthe
precordium

,m
anifesting

by
im

ages
ofthe

rS
or

even
Q

S
type,w

hich
m

ay
be

confused
w

ith
anteroseptalM

I.The
differentialdiagnosis

is
m

ade
taking

into
accountthe

typicalm
anifestations

of
the

em
physem

a
in

the
EC

G
:1)

“P
pulm

onale”,i.e.of
greatvoltage

in
IIand

aV
F

(>
2.5

m
V

);
2)SA

P
w

ith
shiftto

the
rightbeyond

+
65º(negative

P
w

ave
in

aV
L);3)ShiftofSÂ

Q
R

S
to

the
right(+120ºto

+180º).Possible
significantshiftofSÂ

Q
R

S
to

the
left;

4)O
ccasionalpositive

Leo
Scham

roth’s
sign:SA

P,SA
Q

R
S

and
AT

w
ith

axes
in

+90º,w
ith

isodiphasic
rs

recorded
in

D
I,

w
ithout

visible
P

or
T

w
aves.;

5)
U

niversal
low

voltage
of

Q
R

S,
caused

by
the

electrodes
being

pushed
aw

ay
from

the
heartby

hyperinsuflated
lung,and

by
scantpulm

onary
tissue

conductivity;6)
O

ccasionalSI
Q

3
or

S1,S2,S3
pattern;7)

SignificantS
w

aves
in

the
leftprecordium

(V
5

and
V

6)by
shiftofthe

transition
area

to
the

left(S
w

ave
ofV

6
ofm

ore
than

5
m

m
);8)The

V
CG

show
s

in
the

H
P,RV

E
of

type
C

or
special:1)

Q
R

S
loop

w
ith

counterclockw
ise

rotation
or

in
8

in
the

H
P;2)

Predom
inantarea

of
the

Q
R

S
loop

located
in

the
rightposterior

quadrant(by
the

hypertrophy
predom

inantin
the

RV
outflow

tract);3)A
rea

ofthe
Q

R
S

loop
located

in
the

rightposteriorquadrant>
20%

ofthe
totalarea.(C

atem
ole

2006)

III.
Pneum

otorax:
The

pseudo-infarction
pattern

m
ay

be
seen

in
patients

w
ith

pneum
othorax.The

voltage
of

the
Q

R
S

com
plex

m
ay

be
reduced.

Q
S

deflection
m

ay
appear

in
the

right
precordial

leads
(Bryw

czynski2013).



IV
.

In
acute

pulm
onary

em
bolism

,the
Q

w
aves

in
lead

III(aspartofthe
S1Q

3
pattern),and

som
etim

esin
lead

aV
F,thatare

accom
panied

by
ST-segm

entand
T-w

ave
changes

are
often

interpreted
as

inferiorM
I.

Q
S

com
plexes

w
ith

ST-segm
ent

elevation
m

ay
occasionally

develop
in

these
leads

and
m

im
ic

acute
anterior

m
yocardialinfarction.From

the
electrocardiographic

pointof
view,the

A
PE

m
ay

cause
EC

G
m

odifications
thatm

ay
be

confused
w

ith
anteroseptalM

I.These
m

odifications
are:1)T

w
ave

inversion
from

V
1

to
V

3
and

m
ore

rarely
from

V
1

to
V

4.This
m

anifestation
is

quite
frequentin

A
PE

and
itis

estim
ated

thatitis
presentin

40%
ofcases.O

n
the

otherhand,the
phenom

enon
appears

to
be

persistent
(itm

ay
last40

days).2)D
iscrete

ST
segm

entelevation
in

the
sam

e
precordialleads.Thisphenom

enon
is

found
lessfrequently

(11%
).3)A

ssociation
ofboth

(ST-T)presentin
54%

.The
ST-T

segm
entalterations

found
in

acute
pulm

onary
em

bolism
,are

attributed
to

RV
strain

due
to

abruptcham
berenlargem

ent,as
w

ellas
subendocardialischem

ia
secondary

to
coronary

perfusion
pressure

fallby
shock

and
the

alw
ays-

presenthypoxem
ia

of
arterialblood.4)

Q
r

or
Q

s
pattern

in
V

3R
,V

1
and

V
2,sim

ulating
m

iddle-septal
necrosis,reinforcing

even
m

ore
ifpresent,T

w
ave

inversion
in

these
leads.5)R

/S
ratio

regression
along

precordialleads.N
orm

ally,the
R

/S
ratio

in
the

precordium
from

V
1

to
V

4
is

progressive,i.e.the
rw

ave
increases

its
voltage

in
com

parison
to

the
S

w
ave.The

regression
phenom

enon
ofthe

R
/S

ratio
is

due
to

selective
hypertrophy

ofthe
posteriorbasalregion

ofthe
RV

(vector3),w
ith

rw
ave

being
observed

as
decreasing

from
V

1
to

V
3.The

anteroseptalM
Im

ay
be

ruled
outifthe

SA
Q

R
S

is
concom

itantly
to

the
rightorthe

S
w

ave
ofIis>

1
m

m
(H

sieh
2016).

V
.

M
yocardialfibrosisin

dilated
cardiom

yopathy

V
I.

M
yocardialfibrosisin

Progressive
m

uscular
dystrophy

(Secchi1982)

V
II.M

yocardialfibrosisin
Friedreich’sataxia

(C
alvo

Iglesias1995)

V
III.M

yocardialfibrosisin
Scleroderm

a
or

system
ic

sclerosis(N
ordin

2014)



IX
.

M
yocardialfibrosisin

A
m

yloidosis(M
urtagh

2005)

X
.

Tum
orsofthe

heart(C
heon

2014)

X
I.

C
ardiac

pseudo
tum

or
(C

hao
2009)

X
II.In

H
C

M
,

abnorm
al

Q
w

aves
are

often
seen,

especially
in

the
left

leads.
These

Q
w

aves
have

been
attributed

to
ventricularseptalhypertrophy.Possible

m
echanism

s
ofperm

anentnon
infarction

Q
-w

aves
are:

Loss
of

viable
m

yocardium
,

altered
distribution

of
m

yocardial
m

ass,
altered

sequence
of

depolarization,and
altered

position
ofthe

heart.Infarction
Q

-w
aves

are
characterized

by
Q

duration≥40
m

s
(in

V
C

G
≥

30
m

s)
and

w
ith

ST-T
abnorm

alities
w

hich
are

stronger
events

predictors
and

total
m

ortality
than

isolated
Q

-w
ave

abnorm
alities

(C
hatterjee

2010).Perm
anentnon-infarction

Q
-w

avesare
characterized

by
Q

-w
ave

duration
≤

35
m

s
(those

ofinfarction≤40
m

s),“clean”
and

deep
Q

-w
ave

aspect
(those

of
truly

infarction
presentnotches

and
are

usually
accom

panied
of

injury
currentand

ischem
ia).

A
dditionally

they
m

ay
be

observed
in

children
and

young
people

(those
ofinfarction

are
found

in
adults

and
elderly

people),are
frequently

asym
ptom

atic
and

serum
enzym

es
and

troponin
are

norm
al(those

of
infarction

in
the

acute
phase,w

ith
increased

C
K

M
B

,TG
O

,D
H

L
and

Troponin).In
≈10%

ofH
C

M
cases,

very
w

ide
R

w
aves

in
V

1
and

aV
R

associated
to

deep
and

“clean”
Q

w
aves

in
V

5
and

V
6

and/or
in

inferiorleadsare
observed

asa
consequence

ofaugm
ented

firstleftseptalvector.
Prom

inentR
w

avesin
interm

ediary
precordialleadsare

observed
in

≈80%
ofcasesofA

p-H
C

M
subtype

(Engler
1979).

X
III.C

om
plete

left
bundle

branch
block

Q
S

deflections
are

often
seen

in
the

right
precordial

leads
in

patientsw
ith

com
plete

leftbundle
branch

block
in

the
absence

ofM
I(W

egm
ann

2015).

X
IV

.Incom
plete

LBBB
Q

R
S

duration
betw

een
110

and
119

m
s

in
adults,betw

een
90

and
100

m
s

in
children

8
to

16
yearsofage,and

betw
een

80
and

90
m

s
in

children
lessthan

8
years

ofage
(Suraw

icz
2009).



X
IV

.Left
anterior

fascicular
block

is
occasionally

associated
w

ith
sm

allQ
w

aves
in

the
precordialleads

thatm
im

ic
anteriorM

I.C
ertain

LA
FB

sm
ay

sim
ulate

anteroseptalM
I

by
causing

a
Q

S
pattern

in
V

2 and
V

3 orrw
ave

w
ith

decreasing
voltage

from
V

1 to
V

3 .Som
etim

es,a
qrS

pattern
is

observed
in

V
2 and

V
3

that
m

ay
be

confused
w

ith
anteroseptal

M
I.For

a
differential

diagnosis,
it

is
enough

to
m

ove
the

exploring
electrodes

of
V

1 ,V
2

and
V

3 ,one
intercostalspace

below.W
hen

the
pattern

is
secondary

to
LA

FB
it

disappears,
w

hile
if

it
is

a
consequence

of
anteroseptal

M
I

it
rem

ains.
B

y
m

oving
the

exploringelectrodes
of

V
1 ,

V
2

and
V

3
one

intercostal
space

above,
in

the
case

of
LA

FB
the

pattern
intensifies

or
appears

(Elizari2007).U
sually,the

phenom
enon

is
observed

in
patients

w
ith

a
vertical

heart:ectom
orph,w

ith
a

narrow
chestand

em
physem

atous.O
n

the
otherhand,the

LA
FB

m
ay

m
ask

an
anteroseptalM

I
causing

the
appearance

of
an

initialr
w

ave
from

V
1

to
V

3 .This
factoccurs

w
hen

the
exploring

electrodes
of

the
rightprecordialleads

are
placed

slightly
below

their
correctposition.The

doubtis
cleared

by
placing

the
electrodes

in
a

position
slightly

superior.In
this

case,the
initialr

w
ave

thatm
asked

the
anteroseptalM

Idisappears.The
V

C
G

m
ay

be
a

valuable
auxiliary

m
ethod,since

in
the

LA
FB

,the
Q

R
S

loop
in

the
H

P
alw

ayspresentscounterclockw
ise

rotation.The
appearance

ofthe
loop

in
“eight”

suggests
associated

anteroseptalM
Iand

in
this

case,the
initial20

m
s

vector
is

alw
ays

heading
backw

ard,w
hich

doesnotoccurin
LA

FB
,w

here
the

initialvectorsare
heading

to
the

frontand
the

right,
and

only
after30

m
sthe

direction
becom

es
posterior.

X
V

.W
olff-Parkinson-W

hite
syndrom

e
The

δ
w

aves
in

W
olff-Parkinson-W

hite
syndrom

e
are

frequently
interpreted

as
abnorm

al
Q

w
aves

of
M

I.
Type

B
W

PW
w

ith
anom

alous
anterior

pathw
ay

(pseudo
anteriorM

I)(K
han

2000).

X
V

I.R
ight

End
C

onduction
D

elay
by

the
divisions

of
the

right
bundle

branch
(EC

D
)

(Pérez-R
iera

2012)

X
V

II.Pheochrom
ocytom

a
m

ay
be

associated
w

ith
striking

EC
G

changes
m

im
icking

ischem
ic

heartdisease
(C

heng
1976)



X
V

III.Subarachnoid
hem

orrhage
and

other
intracranialhem

orrhage:
Increased

release
of

catecholam
ines

from
local

nerve
endings

in
the

heart
m

ay
m

ediate
these

cardiac
abnorm

alities.
Transient

severe
coronary

vasoconstriction
leads

to
ischem

ia
follow

ed
by

postischem
ic

ventricular
failure

and
subendocardialm

yocardialdam
age.In

addition,a
directcardio

toxic
effectofcatecholam

ine
m

ay
cause

the
developm

ent
of

subendocardial
dam

age
(Elrifai1996).

A
utopsies

have
revealed

areas
of

subendocardial
m

yocardial
lesions,

called
contraction

band
necrosis,

in
the

hearts
of

patients
w

ith
subarachnoid

hem
orrhage.The

m
yocardialdam

age
resem

bles
lesions

produced
in

anim
alexperim

ents
by

infusion
of

norepinephrine.
The

characteristic
pattern

of
m

yocardial
lesions

has
suggested

that
dam

aging
catecholam

ines
are

released
from

intram
yocardialnerve

endings
ratherthan

from
the

general
circulation.

X
IX

.H
yperkalem

ia
(Burris

1980).
T-w

aves
becom

e
abnorm

ally
tall,

peaked/pointed,
sym

m
etrical,

w
ith

narrow
base:“Eiffeltow

erT-w
aves”

orin
“deserttend

T-w
aves”

(Lighthyperkalem
ia

5.5-6.5
m

Eq/L);
M

oderate
hyperkalem

ia
(6.5-7.0

m
Eq/L)

show
s

P
w

ave
becom

e
broader

and
flatter

(slow
interatrial

conduction):
reduction

in
P

w
ave

am
plitude,

prolonged
PR

interval
(first

degree
AV

block.
R

w
ave

heightdecreases,Q
R

S
com

plexes
becom

e
w

ider
and

ST
segm

ents
have

elevation
in

som
e

leads
and

depression
in

others
ST-segm

ent
deviation

sim
ulates

“acute
injury”

pattern
or

“dialyzable
injury

current”.B
rugada

phenocopy;Severe
hyperkalem

ia
(7.0-7.5

m
Eq/L)w

e
observe

furtherw
idening

and
distortion

of
Q

R
S

occurs
non

specific
intraventricular

conduction
pattern,prolonged

Q
T

interval,and
prem

ature
ventricular

beats
becom

e
frequent.

Finally,
extrem

e
hyperkalem

ia
(>7.6

m
Eq/L)

is
characterized

by
absentP

w
aves,frequentescape

beats.Sinoventricularrhythm
The

com
bination

ofan
irregular

rhythm
The

stim
ulus

originates
in

the
SA

node,
it

is
conducted

to
the

AV
node

through
internodal

bundles
and

reaches
the

junction
w

ithout
depolarizing

the
atrial

m
uscle

(P
w

ave
is

not
recorded).

A
bsent

P
w

eave
m

ay
sim

ulate
atrial

fibrillation.
atrioventricular

block,
very

broad
and

bizarre
Q

R
S

com
plexes.

ventricular
tachycardia.Ventricular

fibrillation
or

ventricular
asystole

w
ith

potassium
concentration

above
12

to
14

m
Eq/L.



X
X

.A
cute

pericarditis

C
oronary

artery
disease

Pericarditis

N
um

ber of involved leads
Lesser (segm

entar)
M

ore (diffuse) extensive

Intensity of
the phenom

ena
M

ore 
Lesser

R
eciprocal effect

Present
A

bsent

Prolongation of Q
R

S com
plex and 

shortening of Q
T interval in EC

G
 

leads w
ith ST-segm

ent elevation

Present
A

bsent(R
ossello

2014)

X
X

I.D
iabetic

ketoacidosis
w

ith
norm

okalem
ia:

eventually
it

is
observed

acute
inferior

pseudoinfarction
pattern

(A
ksakal2009).

X
X

II.A
fterintravenousflecainide

(N
akam

ura
1998)

X
X

III.In
postoperative

period
after

cardiac
transplantation

(A
ziz

2004)

X
X

IV
.H

yperparathyroid
heartm

im
icking

acute
m

yocardialinfarction
(K

er
2009)



Fragm
ented (fQ

R
S)

M
yocardial

scar
causes

heterogeneous
ventricular

activation,
is

a
substrate

for
reentrant

ventricular
arrhythm

ias
and

is
associated

w
ith

poor
prognosis.

Fragm
ented

Q
R

S
(fQ

R
S)

on
12-lead

EC
G

represents
m

yocardialconduction
delays

due
to

m
yocardialscar

in
patients

w
ith

C
A

D
.The

presence
of

a
fragm

ented
Q

R
S

(fQ
R

S)
com

plex
on

a
routine

12-lead
EC

G
is

another
m

arker
of

depolarization
abnorm

ality
together

w
ith

SA
EC

G
.

fQ
R

S
is

notspecific
for

C
A

D
and

is
also

encountered
in

other
m

yocardialdiseases
such

as
cardiom

yopathy
and

congenital
heart

disease.fQ
R

S
is

associated
w

ith
increased

m
ortality

and
arrhythm

ic
events

in
patients

w
ith

C
A

D
.fQ

R
S

has
also

been
defined

as
a

m
arker

of
arrhythm

ogenic
rightventricular

dysplasia/cardiom
yopathy

and
B

rugada
syndrom

e.
In

B
rugada

syndrom
e,

the
presence

of
fQ

R
S

predicts
episodesofventricularfibrillation

during
follow

-up.

Q
R

S
fragm

entation (fQ
R

S) characteristics
1.

Q
R

S
duration

<
120m

s;
2.

The
presence

offragm
entation

w
ithin

the
Q

R
S

com
plex,w

ith
≥4

spikes(Zhang
2014)

in
a

single
lead

or
≥

8
spikesin

leadsV
1,V

2,and
V

3
(M

orita
2008;C

alò
2016).

3.
Presence

of
an

additionalR
’w

ave:>1
R

’in
tw

o
contiguous

leads,corresponding
to

a
m

ajor
coronary

artery
territory

of
EC

G
:inferior

(II,III,and
aV

F),anterior
(from

V
1

to
V

4 )
or

lateral(I,aV
L,V

5,V
6 )

(D
as2006).

4.
N

otching
on

ascendantram
p,on

top
orin

the
descending

ram
p

ofR
-w

ave;
5.

N
otched

orslurred
in

the
nadirorupstroke

ofthe
S

w
ave;

6.
Various

R
SR

'in
the

m
id

precordiallead
orinferiorlead

in
eitherone

orm
ore

rightprecordiallead
orin

m
ore

than
one

lead
including

allrem
aining

standard
EC

G
leads;



7.
fQ

R
S

is
a

sign
com

parable
to

the
epsilon

(ε)
w

ave
seen

in
A

RV
C

/D
,

indicating
the

presence
of

m
yocardialscar(Varriale

1992).Figure
below.

Typicalexam
ple

offragm
ented

Q
R

S
com

plex
(f-Q

R
S)notched

in
atleast≥

2
contiguous

lateralleads
(Iand

aV
L).N

otched
in

the
descending

ram
p

of
S

w
ave

in
I,and

R
SR

’S’
polyphasic

Q
R

S
pattern

in
aV

L
w

ith
norm

alQ
R

S
duration

=
100

m
s

(<
120

m
s).



The
figure

bellow
show

s
the

contiguous
leadsin

the
currentclinicalEC

G
w

allsofthe
heart.

The
figure

show
s

the
currentw

alls
ofthe

heart,follow
ing

the
lastconsensus

abouta
new

term
inology

forLV
w

alls
and

location
of

m
yocardial

infarcts
that

present
Q

w
ave

based
on

the
standard

of
cardiac

m
agnetic

resonance
im

aging:a
statem

entforhealthcare
professionals

from
a

com
m

ittee
appointed

by
the

International
Society

forH
olterand

N
oninvasive

Electrocardiography
(Bayésde

Luna
2006).

The
dorsalorposteriorw

alland
high

lateralw
alldo

notexist.The
presence

ofprom
inentthe

R
w

ave
in

V
1

is
due

to
the

lateralM
Iand

notto
the

involvem
entof

inferobasalsegm
entof

inferiorw
all(old

posterior
w

all)
(G

oldw
asser

2015).W
e

m
ustabandon

thisw
rong

and
old

nom
enclature.



f-Q
R

S
ofrightprecordialleads

is
probably

the
sam

e
EC

G
phenom

enon
as

epsilon
w

aves
(Peters

2015b).In

A
RV

D
/C

fQ
R

S
has

a
high

diagnostic
value

sim
ilar

to
epsilon

potentials
by

a
highly

am
plified

and

m
odified

recording
techniques,

such
as

right-sided
precordial

lead
electrocardiography

(R
-EC

G
),

higher

rightprecordialleads
(H

R
-EC

G
)(K

ukla
2012)and

Fontaine
bipolarprecordiallead

electrocardiography
(F-

EC
G

)
(Peters

2008).In
realw

orld
practice,nevertheless,m

ostEC
G

s
available

from
A

RV
C/D

patients
and

fam
ily

m
em

bers
w

ere
obtained

by
using

only
the

S-EC
G

.The
fQ

R
S

is
easily

recognizable
from

S-EC
G

and

they
are

m
uch

m
ore

com
m

on
in

A
RV

C
/D

patientw
hen

com
pared

w
ith

controlsubjects:51%
ofA

RV
C

/D
vs

26%
in

controls.In
A

RV
C

/D
,fQ

R
S

is
often

seen
in

m
ultiple

leads
(Zhang

2014).Such
changes,how

ever,

are
com

m
on

in
controlsubjects

as
w

ell.In
the

latter,the
Q

R
S

com
plex

is
w

-fQ
R

S
(D

echering
2013).fQ

R
S

com
plex,w

ith
various

m
orphology,has

been
described

as
a

diagnostic
criterion

ofA
RV

C
/D

.Since
fQ

R
S

is

also
prevalentin

othertypes
ofcardiom

yopathies
(both

ischem
ic

and
non-ischem

ic)(D
as2006;2010).fQ

R
S

is
induced

by
radiotherapy

in
patients

w
ith

breast
cancer

(A
dar

2015),and
in

norm
al

subjects,its
use

in

A
RV

C
/D

diagnosis
is

lim
ited.The

figure
ofnextslide

show
s

the
tw

o
adm

itted
possibilities

oflocation
forε

w
aves:

A
)ε

w
avesafter

the
Jpoint;and

B
)ε

w
avesbefore

J-point.



The
figure

show
s

the
tw

o
adm

itted
possibilities

of
H

w
ave

location:A
:O

scillations
registered

afterJ-pointat
the

beginning
ofST

segm
ent.B

:O
scillations

registered
inside

the
Q

R
S

com
plex.In

this
case,eventually,

H
w

aves
are

indistinguishable
of

fQ
R

S.A
dditionally,residual

m
yocytes

(red
color)

entrapped
w

ithin
fibrous

and
fatty

tissue(yellow
)

responsible
for

the
drom

otropic
disturbance

on
the

so
called

dysplasic
triangle

on
subepicardiallayerofrightventricle

represented
by

the
“zigzag”

arrow
spattern.



M
yocyte

disarray
is

a
direct

response
to

functional
or

structural
abnorm

alities
of

the
m

utated
sarcom

eric
protein

in
H

C
M

,w
hile

fibrosis
and

sm
allvesseldisease

are
secondary

phenom
ena

unrelated
to

disarray,but
m

odified
by

factorssuch
asleftventricularm

ass,sex,and
perhapslocalautocrine

factors(Varnava
2000).

D
ysplastic sm

all vessel w
ith no surrounding m

icroscopic fibrosis (×10 objective) in a patient w
ith H

C
M

.



v 

M
ale,23-year-old

patient,w
ith

history
oftirednessatstrain

and
syncope

episode.
Extrem

e
leftaxis

deviation
In

H
C

M
the

Q
R

S
axis

betw
een

0
and

–90ºis
observed

in
30%

of
cases,pseudo

infarction
pattern

in
inferolateral

w
all,a

very
w

ide
R

w
aves

in
V

1
and

aV
R

associated
to

deep
and

deep,
narrow

(“dagger-like”)
Q

w
aves

in
the

lateral
>

inferior
leads

“clean”
Q

w
aves

in
V

5
and

V
6

and/or
in

inferior
leads,In

≈
10%

of
cases

in
H

C
M

is
observed

by
>

of
septal

vector
1

in
10%

,LA
FB

(10%
)

w
ith

extrem
e

shiftofA
Q

R
S

(beyond
–30º),im

portantQ
w

aves
ofpseudo

infarction,w
ith

less
duration

(<40
m

s)
and

deep,Q
w

aves
in

young
patients

w
ith

absence
of

M
I

history,arrhythm
ias:

85%
,N

S-SV
T

(30%
),A

F
(10%

),frequent
prem

ature
ventricular

contractions
(>10/h)

in
20%

,isolated,coupled,(25%
)

polym
orphic

(20%
),N

S-V
T

and
S-V

T.



N
am

e: B
C

A
 

A
ge: 22yo

Sex: M
ale 

R
ace: B

lack
W

eight: 82 kg
H

eight: 1.96m
 

Biotype: A
thletic  Profession: professional basketball player       D

ate: 2/09/2001

C
linicaldiagnosis:athlete’sheart.N

orm
alvariant.

EC
G

diagnosis:
sinus

rhythm
;

H
R

:
betw

een
50

bpm
and

57
bpm

:
phasic

or
respiratory

sinus
bradyarrhythm

ia;Q
S

from
V

1
to

V
3:pattern

ofpseudo
infarction

in
anteroseptalw

all.Peaked
T

w
aves

from
V

3
to

V
6.N

orm
alX

-rays
ofchestand

echocardiogram
.

Pattern
ofpseudo

anteriorinfarction
in

an
athlete,professionalplayerofbasketballw

ith
norm

alheart.



C
linicaldiagnosis:healthy

patient.Tracing
obtained

in
a

periodicalevaluation.
EC

G
diagnosis:

sinus
bradycardia,

phasic
sinus

arrhythm
ia.

Positive
voltage

criterion
for

LV
E.

SV
1

or
V

2 +RV
5 orV

6 >35
m

m
(Index

ofSokolow
Lyon).ST

segm
entelevation

from
V

2 to
V

6 and
w

ith
negative

T
from

V
1

to
V

4 .Early
repolarization,pattern

of
pseudo

injury
and

anterior
subepicardial

ischem
ia.N

orm
al

chestX
-rays

and
echocardiogram

.

N
am

e: B
C

W
; A

ge: 24yo.; Sex: M
ale;R

ace: B
lack;W

eight: 86 kg; H
eight: 2.02 m

; Biotype: A
sthenic;

Profession: professional basketball player; D
ate: 05/01/1999

Pattern
of

pseudo
injury

and
ischem

ia
in

anterior
w

allin
an

athlete,professionalplayer
of

basketballw
ith

norm
alheart.



M
ale,C

aucasian,41
years

old,w
ith

history
ofchestpain

and
exhaustion

in
strain.

Personalantecedents:H
e

m
entionssystem

ic
hypertension,w

ithouttreatm
entcurrently.H

e
doesn’tsm

oke
or

have
diabetes.

Fam
ily

background:H
is

fatherdied
w

ith
77

years
old

due
to

A
M

I?
H

is
brotherdied

suddenly
w

hen
he

w
as

37
y/o

during
the

sleep.
Physical:

C
ardiac

auscultation:
regular

heart
rhythm

;
H

R
=68

bpm
+

fourth
heart

sound
w

ithout
m

urm
ur.

N
orm

alpulm
onary

artery
and

lim
bs.B

P=140/100
m

m
H

g.
A

fterthe
EC

G
w

as
perform

ed
(attached),w

e
also

suggested
perform

ing
Echo

to
rule

outapicalhypertrophic
cardiom

yopathy.
Echo:

LV
end

diastolic
diam

eter:49
m

m
.LV

end
systolic

diam
eter:26

m
m

.Septaldiastolic
thickness:14

m
m

.LV
posteriorw

alldiastolic
diam

eter:14
m

m
.A

orta:29
m

m
;LA

:40
m

m
EF=78%

M
ass:355

g.
C

onclusion:
m

oderate
LV

concentric
hypertrophy.

M
oderate

LV
diastolic

dysfunction.
H

eart
valves

w
ith

norm
alm

orphologicalaspect.A
bsence

ofgradientin
the

LV
O

T.M
ild

m
itralreflux.

Supplem
entary

tests
SeveralEC

G
sw

ith
the

sam
e

m
orphology.

H
olter

m
onitoring:Sinusrhythm

predom
inates

asym
ptom

atic
isolated

ventricularectopic
beats(210).

A
bsence

ofN
SV

T.
Leftheartcatheterization:Presence

ofm
yocardialbridge

in
the

proxim
al

1/3 ofthe
LA

D
.

LV
w

ith
asym

m
etrical

hypertrophy
w

ith
apical

predom
inance

(ventriculography
show

s
spade-like

m
orphology).N

orm
alcoronary

arteries.

C
ase report





Left Ventriculography

The "ace-of-spades" sign on left ventriculography being pathognom
onic (O

learczyk 2008).
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