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C
ase report

A
58-year-old

C
aucasian

m
an

w
as

adm
itted

to
our

em
ergency

departm
ent

due
to

prolonged
oppressive

retrosternalchestpain
for3

hoursassociated
w

ith
shortness

ofbreath
and

cold
diaphoresis.

H
e

had
severalrisk

factors:hypertension,low
-density

lipoprotein
cholesterolelevated

levels,centralobesity
(w

aist
circum

ference
=

112
cm

and
body

m
ass

index
(B

M
I)

=34),
diabetic

intolerance,
and

addiction
to

tobacco.
O

n
physicalexam

ination,the
jugular

veins
w

ere
noted

3
cm

above
the

clavicles
w

ith
the

patientin
a

45°
sem

irecum
bentposition.

A
bsence

of
hepatojugular

reflux
(the

heightof
the

neck
veins

increases
only

2
cm

w
ith

m
oderate

pressure
applied

overthe
m

iddle
ofthe

abdom
en

for30
seconds).

H
is

blood
pressure

w
as

95/80 m
m
 H
g

(pulse
pressure/systolic

pressure
ratio

>
0.25)and

alternating
discrete

irregularheartrate
107-111 bpm

.
The

pointofm
axim

alim
pulse

w
as

located
in

the
m

idclavicularline
atthe

leftfifth
intercostalspace

and
itis

covered
by

the
tip

ofone
index

finger.
A

third
protodiastolic

gallop
orventriculargallop

(S
3 )w

asheard
w

ithoutm
urm

urs
w

ith
gallop

cadence.
A

bsence
ofralesin

both
pulm

onary
bases.

The
liveredge

w
aspalpable

sm
ooth,uniform

,non-tenderand
non

painfulat1
cm

ofcostalborder.
A

bsence
oflow

erextrem
ity

edem
a.

The
electrocardiogram

s
are

show
n

in
the

nextslides.

Q
uestion

W
hatare

the
diagnoses

ofboth
electrocardiogram

s?



H
om

em
caucasiano

de
58

anos,adm
itido

em
nosso

departam
ento

de
em

ergência
por

dorretroesternaltípica

opressiva
prolongada

que
havia

iniciado
há

3
horasassociada

a
falta

de
are

sudorese
fria.

V
áriosfatoresde

risco
para

doença
arterialcoronariana

estavam
presentes:hipertensão

arterial,níveisLD
L-C

elevado,obesidade
centrípeta

(circunferência
da

cintura
=

112
cm

e
índice

de
m

assa
corporal(IM

C
)

=
34),

intolerância
a

glicose
e

tabagista.

A
o

exam
e

físico,
jugulares

a
3

cm
acim

a
da

clavícula
com

o
paciente

em
um

a
posição

reclinada
a

45°.
A

usência
de

refluxo
hepatojugular.

Pressão
arterial

95/80
m

m
de

H
g

(relação
da

pressão
do

pulso
/

pressão
sistólica

>
0,25)

ritm
o

cardíaco

irregularcom
discreta

variação
da

FC
107-111

bpm
.

C
hoque

da
ponta

foilocalizado
na

linha
m

édio
clavicular

no
quinto

espaço
intercostalesquerdo

e
é

coberto

com
um

dedo
indicador.

Presença
de

terceira
bulha

(S
3 )

protossistólica
com

cadencia
de

galope.A
usência

de
sopros.

A
usência

de
estertoresem

am
basasbasespulm

onares.

Fígado
liso,uniform

e,não
doloroso

e
palpávela

1
cm

da
borda

costaldireita.

A
usência

de
edem

a
de

m
em

bros
inferiores.

O
seletrocardiogram

as
são

m
ostrados

nos
próxim

os
slides.

Pergunta

Q
uaisosdiagnósticos

de
am

bos
os

eletrocardiogram
as?

Português reporte de caso 



EC
G

 perform
ed at adm

ission



Before procedure
A

fterstentim
plantation

in LA
D

Prim
ary percutaneous coronary intervention w

ith stent im
plantation in LA

D
 in 

the A
P cranial view



EC
G

 perform
ed im

m
ediately after stent im

plantation



The
EC

G
show

s
an

acute
anteroseptalM

Iw
ith

rate
alternate

leftposterior
hem

iblock
pattern.This

resolves
after

PC
I

of
LA

D
and

show
s

resolving
anteroseptal

M
I.

O
f

interest
is

the
R

B
B

B
and

2:1
block

in
the

Posterior
fascicle

w
hich

is
associated

w
ith

a
decrease

in
the

anterior
q

w
aves,probably

because
the

initial
forcesare

oriented
leftand

superior

M
elvin

M
Sheinm

an
D

epartm
ent of C
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niversity of  C

alifornia San Francisco, San Francisco, C
alifornia, 

U
SA
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an@

m
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Professor of M
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C
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D
earfriends,ProfessorA

ndrésR
icardo,R

aim
undo,and

Luiz
C

arlos,

The
first

EC
G

show
s

proxim
al

anteroseptal
infarction,involving

the
long

diagonal
artery

by
causing

ST
segm

entelevation
in

aV
L

and
Iand

concom
itantST

depression
in

IIIand
aV

F
(longitudinalrem

odeling
of

the
base

ofthe
heartand

the
inferiorw

all,w
hich

alw
ays

go
togetherw

ith
rare

exceptions).
ST

segm
entelevation

in
V

1
and

rightbundle
branch

block
suggestthatthe

second
septalperforator

artery
(S

2 )irrigates
only

the
rightseptum

.This
leads

us
to

conclude
thatthis

artery
is

sm
all,notdom

inant,because
itdoes

notirrigate
the

inferiorw
all.ST

segm
entelevation

in
lead

V
1

in
the

adm
ission

EC
G

ofpatients
w

ith
anterior

w
all

A
M

I
is

strongly
related

to
ST

segm
ent

elevation
in

lead
V

3R
and

is
associated

w
ith

a
sm

allconalbranch.Lead
V

1
reflects

the
rightparaseptalarea

supplied
by

the
septalbranches

of
the

LA
D

,
alone

ortogetherw
ith

the
conalbranch.The

absence
ofST

segm
entelevation

in
lead

V
1

during
anteriorA

M
I

suggests
that

the
IV

S
is

protected
by

a
large

conal
branch

in
addition

to
the

septal
branches

of
the

LA
D

(double
circulation)(Ben-G

al
1997;

Sclarovsky
book).

U
sually,

anterior
infarctions

that
irrigate

the
m

id
anteroseptalw

all,presentw
ith

rightbundle
branch

block
and

leftanterior
fascicular

block,w
hich

did
not

happen
in

thiscase.
There

is
interm

ittent
deviation

of
the

Q
R

S
frontal

axis
to

the
right

(interm
ittent

left
posterior

fascicular
block),w

hich
could

lead
usto

think
ofsom

e
anatom

icalanom
aly.

W
e

could
theorize

thatthe
R

C
A

/PD
A

system
does

notirrigate
the

posteroinferior
fascicle,and

itis
the

left
anterior

descending
artery(LA

D
)

that
does

so.These
blocks

that
I

have
called

ischem
ic

blocks,disappear
w

ith
reperfusion,butw

hen
they

persist,they
evolve

w
ith

com
plete

AV
block,and

a
m

ore
om

inous
prognosis.

ST
segm

ent
elevation

in
V

1
and

V
2

suggests
biseptal

ischem
ia.This

scenario
fosters

a
tendency

to
high

septal
rupture.

V
5

and
V

6
are

less
involved

in
the

process
by

the
anterolateral

protection
exercised

by
developed

LC
X

artery
and

concom
itantshortR

C
A

.

The
second

EC
G

show
s

a
com

plicated
evolution

of
the

procedure,
because

there
w

as
no

m
yocardial

reperfusion,
w

hich
is

called
coronary

reperfusion
w

ithout
m

uscle
reperfusion.

This
phenom

enon
suggest

m
icrocirculation

destruction,
no

w
ash

out,
therefore

the
Ph

is
very

low
(tissue

acidosis).
The

hydrogen,
calcium

,
potassium

,
and

detritus
are

accum
ulated

in
thisarea.

B
ut

the
inverted

T
w

aves



in
V

5-V
6

the
inferiorlateralw

all
are

reperfused,and
V

4
is

the
ischem

ic
border

area
The

upperarea
ofthe

lateralw
allisnotreperfused.

There
is

inferior
anteroseptal

aneurysm
atic

dilatation.
This

is
very

im
portant

and
should

be
taken

into
account,because

after48
hours,intracavitary

throm
bifrequently

appear,w
ith

a
high

risk
ofem

bolism
(Sagie

1991:Sclarovsky
book).

The
casesofstroke

thatappearduring
the

evolution
ofinfarctions,are

due
to

thiscause.The
hope

in
thiscase

isthatfrom
V

5,V
6,lateralhypertrophic

rem
odeling

develops,helping
to

m
aintain

LV
ejection

fraction.
W

arm
regardsand

congratulations
to

thisfantastic
B

razilian
trio.
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Spanish 
Q

ueridosam
igos

Profesor,A
ndrésR

icardo
,R

aim
undo

y
Luiz

C
arlos

El
prim

er
EC

G
m

uestra
um

infarto
antero-septal

proxim
al

que
involucra

la
artéria

diagonal
larga

por
ocasionarelevación

delsegm
ento

ST
en

aV
L

y
Iy

concom
itante

depresión
delST

en
IIIy

aV
F(rem

odelado
longitudinalde

la
base

cardíaca
y

de
la

pared
inferiorlascualessiem

pre
van

juntascon
rarasexcepciones).

La
elevación

delsegm
ento

ST
en

V
1

y
elbloqueo

de
ram

a
derecha

sugere
que

la
segunda

perforante
septal

irriga
apenas

elsepto
derecho.Esto

tam
bíén

hace
pensarque

esta
artéria

es
pequeña

no
dom

inante
porque

no
irriga

la
pared

inferior.H
abitualm

ente,
los

infartos
anteriores

que
irrigan

la
pared

m
edia

antero-septal,se
presentan

con
bloqueo

ram
a

derecha
y

hem
ibloqueo

antero-superiorizquierdo,lo
que

no
ha

ocurrido
en

este
caso

H
ay

desviación
interm

itente
del

eje
frontalhacia

la
derecha,(hem

ibloqueo
posterior

interm
itente),lo

que
podria

hacer
pensar

en
alguna

anom
alia

anatóm
ica.

Se
podria

especular
que

el
Sistem

a
de

la
coronária

derecha/desendente
posterior

no
irriga

alfascículo
póstero-inferiory

sila
descendente

anterior,
Estos

bloqueos
que

yo
he

denom
inado

bloqueos
isquém

icos
desaparecen

com
la

reperfusión,m
ás

cuando
persisten

desarrollan
um

bloqueo
com

pleto
de

pronóstico
m

as
som

brio.
La

elevación
delsegm

ento
ST

en
V

1
y

V
2

sugiere
una

isquem
ia

biseptal.Este
escenário

propicia
una

tendencia
a

ruptura
septalalta

V
5

y
V

6,estan
m

enos
involucradas

en
elproceso

por
la

protección
antero-latera

ejercida
por

una
artéria

circunfleja
izquierda

desarrollada
y

concom
itante

coronária
derecha

corta
El

segundo
EC

G
m

uestra
una

evolución
com

plicada
del

procedim
iento

porque
no

ocurrió
reperfusión

m
iocárdica,lo

que
se

denom
ina

reperfusion
coronaria

sin
reperfusion

m
uscular.

Existe
una

dilatación
aneurism

ática
anteroseptalinferior.Esto

esm
uy

im
portante

de
teneren

cuenta
porque

a
las

48
horas

frecuentem
ente

aparecen
trom

bos
intracavitários,con

alto
riesgo

de
em

bolia
Los

casos
de

C
VA

,que
aparecen

durante
la

evolucion
delinfartos

,se
deben

a
esta

causa.La
esperanza

de
este

caso
es

que
a

partir
de

V
5,V

6
com

iencen
a

desarrollar
una

rem
odelacion

hipertrófica
lateral,que

ayude
a

m
antener

ella
fracción

de
eyección

U
n

fraternalabrazo
y

felitacionesa
este

fantástico
trio

B
rasileño

Sam
uelSclarovsky



Português: A
cham

os que é taquicardia sinusal, BR
D

 + BD
PI interm

itente no prim
eiro EC

G
  com

 
desaparecim

ento do distúrbio de condução intraventricular  após o im
plante do stentem

 D
A.

--------------------------------------------------------------------------------
W

e think that the first EC
G

 has sinus tachycardia, R
B

B
B

 and  interm
ittent LPFB

In the second EC
G

 intraventricular conduction defect disappear  after stent im
plantation.

D
rsJosé G

rindler,                                 A
cácio F. C

ardoso 
A

lfredo J. Fonseca

Serviço: Eletrocardiologia H
C

 Faculdade de M
edicina -U

niversidade de São Paulo-U
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H
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 Faculty of M

edicine -U
niversity of São Paulo-U

SP

D
iretorde Serviço



This
is

extensive
anterior

STEM
I

due
to

proxim
alLA

D
occlusion

before
the

firstdiagonalbranch
w

ith
ST

elevation
in

I,aV
L

V
2 -V

4 and
reciprocalST

depression
in

the
inferiorleads.

The
initialEC

G
show

s
R

B
B

B
thatis

unclearw
hetheritisnew

orold.

There
iselectricalalternans,m

ostprobably
secondary

to
extensive

ischem
ia.

You
give

hintsthatthere
isno

tam
ponade.

A
fterstenting

Q
R

S
w

idth
decreases,there

are
Q

w
avesin

aV
L,V

1-V
3

D
r.YochaiBirnbaum

,M
D

.,FA
H

A
,FA

C
C

The
Section

ofC
ardiology,The

D
epartm

entofM
edicine,B

aylorC
ollege

ofM
edicine,H

ouston,TX
,U

SA
.



Final com
m

ents by A
ndrés R

icardo Pérez-R
iera, R

aim
undo

Barbosa-Barros &
 Luiz C

arlos de A
breu



Before procedure
A

fterstentim
plantation

in LA
D

Prim
ary percutaneous coronary intervention w

ith stent im
plantation in LA

D
 in 

the A
P cranial view

1

1.
LeftM

ain
C

oronary
A

rtery
(LM

C
A

)orLeftM
ain

Stem
coronary

artery
(LM

S)
2.

LeftA
nteriorD

escending
A

rtery
(LA

D
),oranteriorinterventricularartery

3.
The

LeftC
ircum

flex
A

rtery
(LC

X
),circum

flex
artery,orcircum

flex
branch

ofthe
leftcoronary

artery
4.

D
iagonalbranch

ofthe
leftanteriordescending

artery.anteriordescending
coronary

artery
5.

S
1 The

firstseptalbranch
ofthe

LA
D

6.
S

2 The
second

septalbranch
ofthe

LA
D

7.
R

ed
A

rrow
total

LA
D

obstruction

2
3

4

S
2

S
1



D
iagonalbranches

are
branches

ofthe
leftanteriordescending

coronary
artery

They
supply

blood
flow

to
the

anteriorand
anterolateralw

allsofthe
leftventricle.

C
R

BBB+ A
pical-A

nterior M
I: qR

pattern from
 V

1-V
4 (see causes 

of  Q
R

 pattern in right precordial leads  in the slides 21 to 43)

STSE in I

STS depression in III

STSE in aV
L

A
M

I caused by occlusion of LA
D

 after the first septal perforator and before the first diagonal branch
of the 

left anterior descending coronary artery.

W
hy this pattern?



X

Y

The ST lesion vector directed up and leftw
ard

S
1

D
g

LA
D

RV

LV

STSE in I and aV
L.  ST segm

ent depression in III

STS depression
in III

Q
R

  pattern 

STSE in I and aV
L



Q
R

S
duration

=
161

m
s.Q

R
pattern

in
aV

R
lead

w
ith

w
ide

finalR
w

ave
follow

ed
by

negative
T

w
ave:

C
om

plete
R

ightB
undle

B
ranch

B
lock.



The
ST

injury
vector(black

arrow
)directed

to
frontand

leftw
ard:STSE

from
V

1 to
V

6
.

qR
pattern

from
V

2
to

V
4+

Q
R

S
duration

>
120m

s:A
cute

A
pical-A

nterior
M

I
of

new
nom

enclature
M

I
+

C
om

plete
R

B
B

B
.

X
V

6

V
1

V
4

V
5

V
2

V
3

Z

qR

qR

qR



Lim
itations of the ST injury vector and the location of m

yocardial ischem
ia

Specificity: high 
Predictive accuracy: high 
Sensitivity: quite low

 

C
linical situations w

here the deviation of the ST segm
ent is lim

ited

1.
Presence of a previous infarction

2.
Preexisting abnorm

alities of the ST segm
ent

3.
Left B

undle B
rach B

lock/R
ight B

undle B
ranch B

lock
4.

Ventricular Preexcitation
5.

M
ultivesseldisease

6.
A

bnorm
al site of origin of a coronary artery

7.
D

om
inance or underdevelopm

ent of the coronary arteries.

There
is

a
strong

agreem
entbetw

een
the

direction
of

the
ST

injury
vector

and
the

location
of

m
yocardial

ischem
ia.

The
ST

injury
vector

m
ay

be
the

key
to

higher
diagnostic

accuracy
for

inferobasal
transm

ural
ischem

ia
and

m
ay

help
distinguishing

betw
een

R
C

A
and

LC
X

occlusions
in

the
acute

phase
(A

ndersen
2010).



Long II

B
eats 1, 3, 5,7, 10, 12, 14, 16: have R

ight B
undle B

ranch B
lock pattern; beats 2, 3, 4, 8, 11, 13 15 17: have 

m
inim

al degree of LPFB
 + R

B
B

B
; beat 9  has only m

ajor degree of  LPFB
 w

ithout R
B

B
B

C
onclusion

1)
A

pical-A
nterior M

yocardial Infarction of new
 nom

enclature EC
G

/M
C

R
 correlation (Bayésde 

Luna 2006)–
see slide 45

2)
C

om
plete R

ight Bundle Branch Block 
3)

Transient rate alternate variable degree of Left Posterior fascicular block
4)

Bifascicular
block

5)
Pseudo

electrical
Q

R
S

alternans
due

to
a

beat-to-beat
variation

in
Q

R
S

axis
and

am
plitude

consequence
ofinterm

ittentLPFB
in

association
w

ith
R

B
B

B
.A

typicalcause
ofelectricalalternans

is
a

pericardial
effusion,

and
is

due
to

periodic
w

obbling
of

the
heart

in
the

pericardium
“a

sw
inging

heart”(K
appor

2009).H
ow

ever,alternating
axis

shiftm
ay

be
due

notto
m

echanicalshifting
ofthe

heart,
butto

alternating
conduction

disturbance,such
as

interm
ittentfascicular

block
or

bundle
branch

block.
K

lein,
et

al
(K

lein
1978)

coined
the

term
‘pseudoelectrical

alternans’
in

a
case

report
of

interm
ittent

LA
FB

,in
w

hich
the

axis
shifted

every
otherbeatdue

to
the

developm
entofalternating

norm
aland

then
leftw

ard
axisshift,presum

ably
related

to
procainam

ide
therapy.W

heneverw
hatappearsto

be
electrical



H
ypothetical EC

G
/V

C
G

 correlation
in beats 2, 3, 4, 8, 11, 13 15 17(m

inim
al degree of LPFB + R

BBB) 
in frontal plane 

≥
40%

 

X

Y

Isolated LPFB
LPFB + C

R
BBB

Q
R

S duration
90 to 110 m

s
≥120 m

s

Location of Q
R

S loop
≥

40%
 left of Y

line
≥

40%
 to the right of the Y

 line

Vector of final 20 m
s

There m
ight be delay, but discrete. 

W
ith im

portant delay to the right. 

II
III

aV
F

I

Y

rS

qR



1.
R

ightB
undle

B
ranch

B
lock

associated
to

anteriorm
yocardialinfarction

(the
presentcase).qR

pattern
in

V
1 –

V
2

orV
3 (R

udiakov
1964).

Possible causes of qR
pattern in V

1 and V
3 R

, and /or  V
2 -V

3 (Sodi-Pallares’ sign) 



U
ncom

plicated
R

BBB 
R

BBB associated 
w

ith anterior M
I

Initial 40 m
sdeflection 

It is recorded to the right and 
anteriorly, just as norm

ally.
It is directed to back.

R
ight precordial leads
Q

R
S pattern V

2-V
3

Triphasic
rSR

`.
B

iphasic Q
R

 or qR
.

Final 60-80 m
sQ

R
S forces

In
the

right
anterior

quadrant,
these

late
forces

project
a

prom
inent

w
ide

and
slurred

term
inal

R´
on

leads
V

3R
and

V
1

and
a

w
ide,

shallow
term

inal
S

w
ave

on
leadsIand

V
6

In the right anterior quadrant
Idem

 

Term
inal V

C
G

 forces in the H
P 

Term
inal

finger-like
appendage

of
the

Q
R

S
loop,

w
hich

is
recorded

slow
ly

to
the

rightand
anteriorly

Idem



U
ncom

plicated
R

BBB  
R

BBB associated 
w

ith anterior M
I

rsR
´

Term
inal fingerlike appendage

Q
R

X

Z

X

Z



N
am

e:FSS; Sex:M
ale; A

ge:53 y.o.; R
ace:C

aucasian; W
eight:83 K

g; H
eight:1.68 m

; D
ate: 11/02/2008; 

Tim
e: 5:50 PM

; chest pain w
ith onset 3 hours ago

IIIIII

aV
R

aV
L

aV
F

V
1

V
2

V
3

V
4

V
5

V
6

Extensive
transm

uralanteriorm
yocardialinfarction

(V
1

to
V

6
+

Iand
aV

L)com
plicated

w
ith

C
R

B
B

B
.

Treatm
ent:Streptokinase

intravenously
w

ithin
4

hours
1,500,000

IU
w

ithin
60

m
in.Very

sim
ilar

of
the

present
case. M

irrorim
age

in inferior leads



V
2

Q

R

T

Significant ST-segm
ent 

elevation: 8 m
m

J point

VAT

VAT: Ventricular A
ctivation Tim

e

VAT: very prolongated
120 m

s(norm
al: <70 m

s)

Q
R

 pattern

A
nterior m

yocardial infarction
com

plicated w
ith com

plete R
BBB

R
 = 15 m

m

N
am

e:FSS; Sex:M
ale; A

ge:53 y.o.; R
ace:C

aucasian; W
eight:83K

g; H
eight:1.68 m

; D
ate: 11/02/2008; 

Tim
e: 5:50 PM

; chest pain started 3 hours ago



N
am

e:FSS
Sex:M

A
ge:53 y.o.

R
ace:C

aucasian
W

eight:83 K
g

H
eight:

1.68 m
D

ate: 12/02/2008
Tim

e: 11:20 A
M

IIIIII

aV
R

aV
L

aV
F

V
1

V
2

V
3

V
4

V
5

V
6

EC
G

18
hours

later:
Throm

bolytic
therapy

w
ithout

success.
Extensive

transm
ural

anterior
m

yocardial
infarction

(V
1 to

V
6 +

Iand
aV

L).Low
Q

R
S

voltage
in

the
frontalplane.A

bsence
ofcom

plete
R

B
B

B
pattern

oranotherdrom
otropic

disorder.



N
am

e:FSS
Sex:M

A
ge:53 y.o.

R
ace:C

aucasian
W

eight:83 K
g

H
eight:

1.68 m
D

ate: 22/02/2008
Tim

e: 02:40 PM

IIIIII

aV
R

aV
L

aV
F

V
1

V
2

V
3

V
4

V
5

V
6

EC
G

10
days

later:
Throm

bolytic
therapy.Extensive

transm
uralanterior

m
yocardialinfarction.Low

Q
R

S
voltage

in
allofthe

frontalplane
(≤

5
m

m
or0.5

m
V

).



N
am

e:FSS; Sex:M
; A

ge:53 y.o.; R
ace:C

aucasian; W
eight:83 K

g; H
eight:

1.68 m
; D

ate: 16/04/2008; 
Tim

e:08:16; M
edications in use:C

arvedilol25 m
g 2 tim

es/day + Enalapril20 m
g + Furosem

ide 40 m
g + 

Spironolactone 25 m
g + Sim

vastatin 20 m
g + A

spirin 100 m
g.

EC
G

diagnosis:Sinus
rhythm

,H
R

:81
bpm

,P
axis

+60º,P
w

ave:duration
120

m
s,prom

inentnegative
final

com
ponentin

lead
V

1 :LeftA
trialEnlargem

ent(LA
E).PR

interval:N
orm

al181
m

s.Q
R

S
axis

in
-150º(right

axisdeviation),
Q

R
Sd:129

m
s,low

voltage
in

frontalleads,old
inferiorm

yocardialinfarction
(significantQ

w
aves

in
II,IIIand

aV
F),extensive

anteriorm
yocardialinfarctassociated

w
ith

com
plete

R
B

B
B

?
(qR

pattern
from

V
1

to
V

3 ),
Q

Tc:
491

m
s.

Prom
inent

A
nterior

Forces
(PA

F):
R

w
aves

w
ith

great
voltage

and
sharp-

pointed
in

V
2, progressive

decrease
ofR

w
ave

voltage
from

V
4 to

V
6 ,absence

ofinitialq
w

ave
in

V
5 -V

6 .:Left
SeptalFascicularB

lock
(LSFB

),probably
associated

w
ith

som
e

degree
ofR

B
B

B
.



EC
G

/V
C

G
 correlation in the Frontal Plane

D
I

D
II

D
III

aV
F

X

Y

T

P

O
ld inferior infarction (significant Q

 w
aves in II, III and aV

F)

Q

Q
Q

C
om

plete
R

BBB

Q
R

S axis
near -150º

Perpendicular 
to III lead

Low
 voltage in the frontal 

plane: 6 frontal leads < 5 m
V

LA
E

X

Y



V
6

V
1

V
4

V
5

EC
G

/V
C

G
 correlation in the H

orizontal Plane

V
3

C
C

W
rotation

TV
2

Left atrial
enlargem

ent

R
A

LA

R
A

LA

Biatrial
enlargem

ent

Q
R

Q
R

Q
r

Q
R

Sd
129 m

s

Pseudo-com
plete R

BBB
+ extensive anterior

m
yocardial infarction;
prom

inent anterior  
forces: LSFB

PSEU
D

O
 C

R
B

B
B

Final forces w
ithout

end conduction delay!!!

Initial vectors 
directed to back 
and w

ith slow
 

inscription

A
ssault 
area

X

Z



V
2

Q
R

R
-V

2 > R
 V

3

V
3

R
w

avesw
ith

greatvoltage
and

sharp-pointed
in

V
2 (PA

F).
Intrinsicoid

deflection
in

V
2 >

50%
oftotalQ

R
Sd

and
finalforcesw

ithoutdelay:Pseudo
C

om
plete

R
B

B
B

.
Progressive

decrease
ofR

w
ave

voltage
from

V
4 to

V
6 .

A
bsence

ofinitialq
w

ave
in

V
5 -V

6 :LeftSeptalFascicularB
lock.

R
 w

ave
voltage
15 m

m

Q
r

Q
R

Sd
129 m

s



Y
aV

F

Z

EC
G

/V
C

G
 correlation in the R

ight Sagittal Plane  

V
2

C
W

rotationT

P

R

O
ld inferior infarction: significant Q

-
w

aves in aV
F

and Q
R

S loop w
ith 

superior displacem
ent.

Q
R

P

R
 w

aves w
ith great voltage 

and sharp-pointed in V
2

PA
F

LSFB
PA

F:Prom
inent

A
nterior Forces

Initialvectorsdirected
to

back
and

w
ith

slow
inscription: anterior M

I. 

Final Q
R

S forces w
ithout

significantend
conduction

delay: 
pseudo

R
BBB

LA
E

Y

Z



C
onclusions

The
coexisting

R
B

B
B

and
M

I
are

individually
recognizable

in
the

V
C

G
and

ECG
because

the
electrical

effects
oftw

o
conditions

appearatdifferenttim
es

in
the

Q
R

S
interval.The

vectorloop
ofR

B
B

B
,therefore,

can
be

divided
into

an
initial

portion
representing

the
activation

of
the

left
ventricle

(LV
)

and
a

term
inal

portion
representing

activation
the

rightventricle
(RV

).Since
m

ostinfarctions
involve

the
LV

and
produce

changes
during

the
initial

portion
of

the
Q

R
S

com
plex/loop,

their
recognition

is
not

ham
pered

(w
ith

exception
oflateralinfarction,in

the
nearpastnam

ed
strictly

dorsal).

In
truly

com
plete

R
B

B
B

associated
w

ith
anterior

M
I

the
term

inal
late

forces
of

the
horizontal

plane
are

directed
to

the
right

and
anteriorly

w
ith

characteristic
term

inal
“finger

like”
appendage

of
the

Q
R

S
loop,

w
hose

average
orientation

isalong
the

+120º(betw
een

+140ºto
+100º)axisofthe

horizontalreference
fram

e
w

hich
is

recorded
slow

ly:A
conduction

delay
represented

by
the

close
spacing

of
the

tim
e
dashes

in
the

term
inalpartofthe

Q
RS
loop.This

late
finalforces

correspond
to

the
activation

ofbasalw
allofRV

and
/or

septum
.

Theoreticalexplanations

¾
B

iatrialenlargem
ent:only

V
C

G

¾
Extensive

anteriorm
yocardialinfarction

¾
O

ld
inferiorm

yocardialinfarction

¾
PA

F:secondary
to

LSFB
w

ithoutcom
plete

R
B

B
B

:only
V

C
G

¾
A

bsence
ofcom

plete
R

B
B

B
:only

V
C

G
.

C
om

m
ents:in

thiscase
V

C
G

issuperiorto
EC

G
forthe

appropriate
diagnose.



EC
G

/V
C

G
 criteria of uncom

plicated com
plete R

BBB in the H
P

Q
R

S
loop

in
the

H
P

form
ed

by:
initial

vector,efferent
branch,afferent

branch,m
ain

body
and

term
inal

appendage
w

ith
delay.

The
term

inallate
forces

of
the

horizontalplane
are

directed
to

the
rightand

anteriorly
w

ith
characteristic

term
inal“fingerlike”

appendage
ofthe

Q
R

S
loop.

Initial
vector 10 m

s

Term
inal “fingerlike” appendage

T

X

Z

V
6

0º



rSR
’

V
1

qR
S

I

II

III

III
IV

I.
Initial

activation
of

m
iddle

third
of

left
septal

surface
and

activation
of

m
uscle

m
ass

ofleftseptum
and

ofapico-anterior
LV

free
w

all;
II.

A
ctivation

of
anterolateralw

allof
LV

free
w

allfrom
endo

to
epicardium

;
•

A
ctivation

of
basal

LV
w

all;
continued

left-to-right
septal

activaton
and

apicoanterioractivation
ofRV

;
III.

C
om

pletion
ofseptalactivation

(slow
trans-septalvectors)and

continued
activation

ofRV
free

w
all;

IV
.

A
ctivation

ofbasalw
allofRV

(RV
O

T)and/orseptum
.

aV
R

Q
R

Broad
term

inal 
S w

ave

W
ide

R
’: III+IV

W
ide R

120 m
s

III

III+IV

II
A

-V
 N

LB

III+IV

U
ncom

plicated
com

plete R
BBB ventricular activation

in theFP

X
IV

I

III



C
om

plete R
BBB com

plicated
w

ith
extensiveanterior m

yocardialinfarction

I

II

III

III
IV

Q
R

III+IV



2.
Systolic

rightventricular
hypertrophy

w
ith

strain
pattern:supra-system

ic
rightintraventricular

pressure.
E.g.:severe

or
extrem

e
pulm

onary
stenosis.pulm

onary
stenosis

qR
or

qR
s

in
V

4 R
and

V
1 ;inversion

of
septalactivation.Supra-system

ic
rightintraventricular

pressure.N
egative

“prim
ary”

T
w

aves
in

inferior
precordialleads(G

andhi1962).



3.
A

cute
pulm

onary
em

bolism
:

Q
R

/Q
rpattern

in
V

1
is

an
EC

G
sign

associated
w

ith
rightventricular

strain
and

adverse
clinicaloutcom

e
in

pulm
onary

em
bolism

.A
m

ong
the

EC
G

signs
seen

in
patients

w
ith

acute
pulm

onary
em

bolism
,Q

rin
V

(1)is
closely

related
to

the
presence

ofrightventriculardysfunction,
and

isan
independentpredictorofadverse

clinicaloutcom
e

(K
ucher2003)

Tw
elve-lead

EC
G

from
a

patient
w

ith
acute

pulm
onary

em
bolism

show
ing

several
signs

ofrightventricularstrain:
¾

Q
rin

V
1 ,

¾
S

1 Q
3

(M
c

G
inn-W

hite
pattern)

(M
c

G
inn

1935),
¾

LPFB
-like

pattern
(Scott1971),

¾
T

w
ave

inversion
in

V
2 ,

¾
Q

R
S

axis>50°,
¾

C
lockw

ise
rotation

of
the

Q
R

S
vectors

in
the

precordialleads
¾

H
eartrate

of100
bpm

.

Q
r



4.
R

ightB
undle

B
ranch

B
lock

w
ith

isoelectric
initialrw

ave
in

V
1

5.
Situsinversus(ventricularinversion):inverted

septalactivation.

X
V

6



The
electrocardiogram

show
s

a
qR

pattern
in

lead
V

1 ,
w

ith
absence

of
Q

w
aves

in
leads

V
5

and
V

6,
dem

onstrating
abnorm

alventriculardepolarization.

6.
C

ongenitally
corrected

transposition
ofthe

G
reatA

rteries
(C

C
TG

A
)is

a
rare

cardiac
m

alform
ation

characterized
by

the
com

bination
of

discordant
atrioventricular

and
ventriculo-arterial

connections,
usually

accom
panied

by
other

cardiovascular
m

alform
ations.

Incidence:
around

1/33,000
live

births,
accounting

forapproxim
ately

0.05%
ofcongenitalheartdiseases.A

ssociated
m

alform
ations

m
ay

include
interventricular

com
m

unications,obstructions
of

the
outletfrom

the
m

orphologically
leftventricle,and

anom
alies

of
the

tricuspid
valve.

The
clinical

picture
and

age
of

onset
depend

on
the

associated
m

alform
ations,w

ith
bradycardia,a

single
loud

second
heartsound

and
a

heartm
urm

ur
being

the
m

ost
com

m
on

m
anifestations.

In
the

rare
cases

w
here

there
are

no
associated

m
alform

ations,
can

lead
to

progressive
atrioventricular

valvarregurgitation
and

failure
of

the
system

ic
ventricle.The

diagnosis
can

also
be

m
ade

late
in

life
w

hen
the

patientpresents
w

ith
com

plete
AV

block
orcardiac

failure.D
iagnosis

can
be

m
ade

by
fetalechocardiography,butis

m
ore

com
m

only
m

ade
postnatally

w
ith

a
com

bination
of

clinical
signs

and
echocardiography,

m
agnetic

resonance
im

aging
and

catheterization
(W

arnes
2006;

R
uttenberg

1966).



7.
Endom

yocardiofibrosis
(Tobias1992).

8.
Pectusexcavatum

9.
IndirectEC

G
criteria

ofrightatrialenlargem
ent(R

A
E)

SodiPallaressign
(Sodi-Pallares1952):qR

,Q
R

or
qR

s
in

V
1

and
V

2 The
volum

etric
increase

of
the

rigth
atrium

(R
A

),
gets

closer
to

the
exploring

electrode
V

1 ,recording
initialQ

R
S

negativity
in

this
lead,because

this
electrode

records
the

epicardial
m

orphology
of

the
R

A
.

Im
portant

dilatation
of

the
right

atrium
:

E.g.:
Ebstein’s

anom
aly:

m
ega

right
atrium

,
bizarre

Q
R

S
w

ith
C

R
B

B
B

oflow
voltage

and
initialsm

allq
w

ave
in

V
1

(Low
e

1968),tricuspid
insufficiency.See

figure
in

nextslide.

C
linicaldiagnosis:Ebstein'sanom

aly
(K

um
ar

1971).
EEC

diagnosis
H

R
59bpm

,
broad

and
tall

P
w

aves
("H

im
alayan"

P
w

aves),
P

axis
+18°,

right
atrial

enlargem
ent,,

first
degree

AV
block

(PR
=

224m
s)

due
to

intra-atrial
conduction

delay.,
bizarre

and
low

voltage
Q

R
S

R
B

B
B

pattern
w

ith
initialQ

w
ave

and
T

w
ave

inversion
in

V
1-4

and
a

m
arked

Q
w

ave
in

III,
Q

T/Q
Tc=

458/453



EC
G

 in Ebstein’s anom
aly

In
30%

ofthe
cases,atrialfibrillation,flutter,supraventricularand

ventricularparoxysm
altachycardia.

A
Q

R
S:generally

inferiorand
to

the
rightbetw

een
+90ºand

+130º.

G
iantP

w
avesofrightatrialenlargem

ent:“H
im
alayan”

P
w

aves,PR
intervalfrequently

prolonged:20%
.

IR
B

B
B

orC
R

B
B

B
oflow

voltage,bizarre
aspect,initialQ

w
ave

in
rightand

m
iddle

precordialleads
(from

V
1 to

V
4 )are

recorded
in

50%
ofthe

casesin
V

1 to
V

3 .Itisfrequentto
record

triortetraphasic
patterns.

Possible
type

B
W

PW
w

ith
anom

alousbundle
located

in
the

RV
free

w
all(anom

alousbundle
betw

een
the

RA

and
the

RV
).

V
1P

Q
R

S



R
A

E

Significantdilatation
ofR

ightA
trium

: Indirectsign
ofR

A
E

conditioning
qR

pattern
in V

1 and
V

3 R
 (Sodi-Pallares’ sign) (Sodi-Pallares1952)

O
utline

thatexplains
the

indirectsign
ofR

A
E:qR

in
V

1
(Sodi-Pallares’sign).The

volum
etric

increase
ofthe

R
A

,
gets

closer
to

the
exploring

electrode
V

1 ,
recording

initial
Q

R
S

negativity
in

this
lead,

because
this

electrode
recordsthe

epicardialm
orphology

ofthe
rightatrium

.

LA

qR

R
A

E

qR



Q
uestion:

Is
the

first
EC

G
an

acute
anterior

or
anteroseptal

or
it

is
an

anterolateral
M

I?
A

nsw
er:

It
is

an
A

pical-A
nteriorM

Ibecause
the

event
involve

also
V

5-V
6,and

there
are

no
abnorm

alQ
w

avesin
aV

L
and

I.
In

anteriororanteroseptalm
yocardial

infarction
the

EC
G

changesare
confined

to
the

chestleads(V
1 –V

4 ).

N
ew

 classification of Q
 w

ave M
I follow

ing correlation w
ith M

R
I

SeptalM
yocardialInfarction:

Q
w

aves
in

V
1 -V

2 .The
C

M
R

reveals
involvem

ent
of

the
septal

w
all

and
often

a
sm

allpartofthe
adjacentanteriorw

all.The
infarctiscaused

eitherby
occlusion

ofseptalbranchesor
LA

D
distalto

origins
ofthe

diagonalbranches.
M

id-A
nterior

M
yocardialInfarction:

abnorm
alQ

w
aves

in
aV

L
and

som
etim

es
I

butnotin
V

5 -V
6 .A

Q
w

ave
in

V
2 -V

3 m
ay

be
present.C

M
R

show
sthatthe

infarction
encom

passesespecially
the

m
id-low

segm
ents

(7
and

13)ofthe
anteriorw

all.C
ause:occlusion

ofthe
firstD

g
ofthe

LA
D

(Sclarovsky
1994).

A
pical-A

nterior
M

yocardialInfarction:
V

1 -V
4

and
som

etim
es

V
5 -V

6 .There
are

no
abnorm

alQ
w

aves
in

leads
aV

L
and

I.The
C

M
R

docum
ents

M
I

in
the

LV
apex,often

w
ith

extension
into

both
the

anterior
and

septalw
allsbutnotinto

the
lateralw

all.“Culpritartery”:m
id-LA

D
occlusion.

Extensive
A

nterior
M

yocardialInfarction:Itis
a

com
bination

oftypes
a,b,and

c.A
bnorm

alQ
w

aves
in

the
precordial

leads,aV
L

and
som

etim
es

I.The
C

M
R

docum
ents

that
the

infarct
extensively

involves
the

anterior,septal,and
m

id-low
lateralw

alls.C
ause:occlusion

of
the

LA
D

proxim
alto

both
the

initialseptal
and

diagonalbranches.
LateralM

yocardialInfarction:Q
-w

ave
equivalents

ofabnorm
ally

prom
inentR

w
aves

in
V

1 -V
2 .A

bnorm
al

Q
w

aves
in

I,aV
L,and/or

V
5 -V

6 .C
M

R
:infarction

in
the

lateralw
alls.C

ause:occlusion
of

a
nondom

inant
LC

X
orofitsm

arginalbranch.
Inferior

Infarction:
Q

w
aves

in
II,III,and

V
F

butw
ithoutincreased

R
w

aves
in

V
1 -V

2 .The
C

M
R

show
s

involvem
entof

the
inferior

w
all,very

often
including

the
basalsegm

ent.Itm
ay

be
involved

by
the

inferior
partofthe

septalw
allbecause

the
PD

A
has

“perforating”
branches

thatsupply
partofthe

inferiorportion
of

the
septum

.C
ause:

occlusion
of

the
dom

inant
coronary

artery
that

supplies
the

PD
A

.This
is

the
R

C
A

in
≈90%

and
the

LC
X

in
≈10%

.W
hen

the
R

C
A

or
LC

X
is

very
dom

inantand
the

occlusion
is

proxim
al,the

infarction
encom

passes
both

the
inferior

and
the

lateralw
all,and

then
the

EC
G

pattern
is

the
association

of
criteria

ofinferiorand
lateralM

I(inferolateralM
I).



The term
s

posteriorand
high lateral M

Iare incorrect (Bayésde Luna 2006)



C
auses ofgreatervulnerability

oftheLA
F in com

parison
to

theLPF

1.
A

natom
ical:(R

osenbaum
1970a,b)

a)Less
diam

eter(LA
F:3

m
m

;LPF:6
m

m
).;b)G

reaterextension
(LA

F:35
m

m
;LPF:30

m
m

).
2.

Electrophysiological:
A

s
a

consequence
of

its
greater

extension
and

less
diam

eter,the
depolarization

and
repolarization

ofLA
F

is
slow

erthan
LPF,i.e.the

“Q
T

ofLA
F”

is
greaterthan

the
one

ofLPF,a
fact

thatm
akes

itm
ore

vulnerable.
3.

Vascular:
LPF

is
alw

ays
irrigated

by
the

tw
o

system
s

of
the

LA
D

and
R

C
A

.The
proxim

alpartof
the

LPF
is

supplied
by

the
AV

nodalbranch
and,attim

es,by
septalbranches

ofthe
LA

D
artery.The

distal
portion

hasa
dualblood

supply
from

both
anteriorand

posteriorseptalperforating
arteries.The

AV
nodal

branch
is

a
cardiac

artery
thatis

crucialbecause
itfeeds

the
AV

node,necessary
for

the
excitation

and
contraction

of
the

ventricles.
In

over
80%

of
hum

ans
it

arises
as

a
distal

branch
from

the
R

C
A

near
the

crux
ofthe

heart.In
≈

18%
,the

AV
node

instead
receives

blood
from

the
LC

X
,

In
≈

2%
ofpeople,

the
vascular

supply
to

the
AV

node
arises

from
both

the
R

C
A

and
the

LC
X

(Sow
1996.).The

broad
nature

ofthe
LPI,itsprotected

location
in

the
leftventricularinflow

tractas
w

ellas
its

dualblood
supply

(Jam
es

1965)
m

akes
isolated

left
posterior

fascicular
block

(LPFB
)

very
rare

(R
okey

1984).
The

posterom
edial

papillary
m

uscle
w

here
LPF

ends
is

supplied
by

those
arteries

that
term

inate
on

the
diaphragm

atic
surface

ofthe
LV,and

m
ostcom

m
only

by
a

junction
ofterm

inalbranches
ofthe

LC
X

and
of

the
R

C
A

.
W

hen
the

LC
X

supplies
nearly

all
the

diaphragm
atic

surface
of

the
LV

(10%
of

hum
an

hearts),its
branches

provide
the

entire
blood

supply
forthe

posterom
edialpapillary

m
uscle.

The
LPF

is
irrigated

in
10%

ofcases
by

LA
D

only,in
40%

ofcases
by

LA
D

and
R

C
A

and
in

50%
ofcases

by
R

C
A

only.
4.

Topographic:
The

LPF
runs

through
a

m
ore

protected
area,w

ith
less

pressure
m

echanic
im

pact.The
LA

F
runs

diagonally
through

the
Left

Ventricle
O

utflow
Tract

(LV
O

T)
by

the
subendocardium

.
This

region
is

subjectto
a

greatturbulence
and

high
pressure,w

hich
justifies

the
greater

vulnerability
of

the
LA

F
w

hen
com

pared
to

the
LPF,w

hich
runs

through
an

area
in

the
LV

Inflow
Tract(LV

IT),w
hich

is
m

uch
lessexposed

to
turbulence,w

hich
explainsthe

rarity
ofthe

LPFB
.



EC
G

 perform
ed after stent im

plantation

EC
G

diagnosis:
Sinus

tachycardia,Q
R

S
voltage

is
low

in
the

lim
b

leads
(The

am
plitudes

of
allthe

Q
R

S
com

plexesin
the

lim
b

leadsare
<

5
m

m
)and

V
5-V

6,
butnorm

alin
precordialleadsV

1.to
V

4.only
the

Q
R

S
com

plexes
in

V
5-V

6
precordial

leads
have

<
10

m
m

.
Transm

ural
anterior

m
yocardial

infarction
w

ith
persistentST

segm
entelevation

from
V

1
to

V
4.



Schem
atic diagram

 of blood supply to the cardiac conduction system

I.
LeftM

ain
C

oronary
A

rtery
(LM

C
A

)
II.

LeftA
nteriorD

escending
A

rtery
(LA

D
)

III.
LeftC

ircum
flex

C
oronary

A
rtery

(LC
X

)
IV

.R
ightC

oronary
A

rtery
(R

C
A

)
V

.
Posterior

D
escending

A
rtery

(PD
A

).In
this

case
is

supplied
by

the
R

C
A

,then
coronary

circulation
can

be
classified

as"right-dom
inant“

V
I.FirstD

iagonal(D
g)

V
II.A

cute
M

arginal(A
.M

g)
S

1 ,S
2 ,S

3 ,S
4 :SeptalPerforatorB

ranchesof
the

LA
D

S’:PosteriorSeptalPerforatorB
ranchesofthe

PD
A

LB
B

:LeftB
undle

B
ranch

LA
:LeftA

trium
IV

C
:InferiorVena

C
ava

PA
:Pulm

onary
A

rtery
A

o:A
orta

1.
LeftA

nteriorFascicle
(LA

F)
2.

LeftSeptalFascicle
(LSF)

3.
LeftPosteriorFascicle

(LPF)

The
septal

branches
of

the
LA

D
supply

tw
o-thirds

of
the

anterior
portion

of
the

IV
S,

w
hile

the
inferior

portion
of

the
septum

is
supplied

by
septalbranches

of
the

PD
A

,w
hich

usually
arises

from
the

R
C

A
and

infrequently
from

the
LC

X
.



1)  H
is R

ight Penetrating Portion
of H

is Bundle                                                
2)  H

is R
ight Branching Portion of H

is Bundle

R
ight Bundle Branch

(R
BB)

3)Proxim
al

orm
em

branousportion
ofR

BB
It

is
irrigated

by
the

AV
node

artery
of

the
R

C
A

and
the

first
septal

perforatorartery
(S

1 )ofthe
LA

D
.

4)M
iddle,intra-m

yocardialorm
im

etic
portion

ofR
BB

isirrigated
by:PosteriorSeptalperforators

ofthe
PD

A
Second

septalperforatorartery(S
2 )ofthe

LA
D

K
ugel’sartery,branch

ofthe
LC

X
.

5)D
istal,inferiororintra-m

oderator
band

ofR
BB

Portions
4

and
5

are
irrigated

by
the

“ram
us

lim
bidextri”,

branch
ofthe

S
2 ofthe

LA
D
.

Blood supply of the R
ight Bundle Branch

(R
BB)

LB
B

: Left B
undle B

ranch
LA

F: Left A
nterior Fascicle

LSF: Left Septal Fascicle
LPF: Left Posterior Fascicle

a, b, c: divisions of the R
B

B
 in the free w

all 



A
)

R
ightH

isBundle:1)H
isrightpenetrating

portion;2)H
isrightbranching

portion
ofH

isbundle.
B)

R
ight

Bundle
Branch:

3)
Proxim

al
or

m
em

branous
of

R
B

B
;

4)
M

iddle,
intram

yocardial
or

m
im

etic
portion

ofR
B

B
;and

5)Inferior,distalorintra-m
oderatorband.

R
ightBundleBranch

Intra-m
oderator band

C
oronary sinus

R
A

TV

PA

A
o

R
ight lateral view

AV-N
ode

SA
-N

ode

1
2

3
4

5

R
ightH

is Bundle



A
) R

ight H
is system

1.
H

isrightpenetrating
portion:

Itis
inserted

in
the

centralfibrous
body.This

is
the

strongestpartofthe
fibrous

cardiac
skeleton.Itis

a
high

density
single

structure
ofconnective

tissue
thatform

s
and

anchors
the

valves
and

influences
the

forces
exerted

through
them

.The
cardiac

skeleton
separates

and
partitions

the
atria

(the
sm

aller,uppertw
o

cham
bers)from

the
ventricles

(the
larger,low

ertw
o

cham
bers).This

is
im

portantbecause
itform

s
the

prim
ary

channelthatelectricalenergy
follow

s
from

the
top

to
the

bottom
ofthe

heart.
2.

R
ightbranching

portion
ofthe

H
isbundle:Itstretchesfrom

the
origin

ofthe
LPF

ofthe
LB

B
untilthe

origin
ofthe

rightbundle
branch

(R
B

B
)and

the
leftanteriorfascicle

(LA
F)ofthe

LB
B

.This
portion

is
closely

related
w

ith
the

interventricular
m

em
branous

septum
and

w
ith

the
non-coronary

and
right

coronary
cuspid

of
the

aortic
valve.Its

lesion
causes

C
om

plete
R

ightB
undle

B
ranch

B
lock

(C
R

B
B

B
)

alm
ostconstantly,in

association
w

ith
LeftA

nterior
Fascicular

B
lock

(LA
FB

)
by

the
close

neighboring
relationship

betw
een

the
rightbranch

and
the

LeftA
nteriorFascicle

(LA
F).

B) R
ight Bundle Branch 

I.
A

natom
ical characteristics: Length: 45 to 60 m

m
; D

iam
eter: 1.5 to 2 m

m
; C

olor: w
hitish.

II.
C

ellular type: Purkinje cells;
III.

C
onduction velocity: 5m

/s (fast fibers);
IV

.
A

ction
Potential

(A
P)

characteristic:
Fast

response
type,

N
a

+
dependent,

phase
4

w
ith

autom
atism

(diastolic
depolarization)

and
refractory

period
longer

than
the

left
branch:

slow
er

depolarization
and

repolarization.See
nextslide.



R
R

P: R
elative R

efractory Period 
A

R
P: A

bsolute R
efractory Period

A
PD

: A
ction Potential D

uration



V
.

Portionsofthe
R

ightBundle
Branch:

1)Proxim
alor

m
em

branous:Itis15
to

20
m

m
long

and
itis

related
to

the
follow

ing
structures:septal

fascicle
of

the
tricuspid

valve,rightcoronary
valve

and
non-coronary

valve
of

the
aortic

valve,

anteriorfascicle
ofthe

leftbranch,fibrous
trigone

and
m

em
branous

septum
.

2)
M

iddle,intram
yocardialorm

im
etic;

3)Inferior,distalor
intra-m

oderator
band:From

30
m

m
to

40
m

m
long,w

ith
an

initialportion
of20

m
m

to
25

m
m

called,
m

iddle,
intram

yocardial
or

m
im

etic,
w

hich
begins

in
the

apex
of

the

m
uscular

septum
and

ends
w

here
the

m
oderator

band
begins,and

itcontinues
w

ith
the

distalor

subendocardialportion
from

10
to

15
m

m
,w

hich
runs

inside
the

m
oderator

band,ending
in

the

base
ofthe

papillary
m

uscle
ofthe

tricuspid
valve,w

here
itsplits

in
three

into
its

superior,m
iddle

and
inferiordivisions.

V
I.

Irrigation
ofthe

R
ightH

is
System

(R
H

S):
The

proxim
alportion

of
the

rightbundle
branch

and
the

H
is

bundle
is

irrigated
by

the
AV

node
artery

of
the

rightcoronary
artery

(R
C

A
)

and
the

firstseptal

perforator
artery

of
the

leftanterior
descending

artery
(LA

D
).Possibly,the

rightbranch
in

its
m

iddle

portion
is

irrigated
by:septalbranches

of
the

posterior
descending

artery
(PD

A
),of

the
second

septal

perforator
artery

of
the

LA
D

,
and

K
ugel’s

artery,
branch

of
the

left
circum

flex
artery

(LC
A

).
The

m
iddle

and
distalportion

of
the

rightbranch
are

irrigated
by

the
“ram

us
lim

bidextri,”
branch

of
the

second
septalperforatorofthe

LA
D

.



R
ightcoronary

artery



Left coronary artery 



1.
Left

A
nterior

Fascicle
(LA

F)
Is

supplied
either

by
septal

branches
of

the
LA

D
or

by
the

AV
nodal

artery.
2.

Left
Posterior

Fascicle
(LPF):

The
proxim

alpart
of

LPF
is

supplied
by

the
artery

to
the

AV
N

odal
branch

and,attim
es,by

septalbranches
of

the
LA

D
artery.The

distalportion
has

a
dualblood

supply
from

both
anterior

(S)
and

posterior
(S`)

Septal
Perforator

A
rteries.The

broad
nature

of
the

LPI,
its

protected
location

in
the

leftventricularinflow
tractasw

ellasitsdualblood
supply

(Jam
es1965)m

akes
isolated

left
posterior

fascicular
block

(LPFB
)

very
rare

(R
okey

1984).
The

posterom
edial

papillary
m

uscle
w

here
LPF

ends
is

supplied
by

those
arteries

thatterm
inate

on
the

diaphragm
atic

surface
of

the
LV,and

m
ostcom

m
only

by
a

junction
ofterm

inalbranches
ofthe

LC
X

and
ofthe

R
C

A
.W

hen
the

LC
X

supplies
nearly

allthe
diaphragm

atic
surface

ofthe
LV

(10%
ofhum

an
hearts),its

branches
provide

the
entire

blood
supply

forthe
posterom

edialpapillary
m

uscle.The
LPF

isirrigated
in

10%
ofcasesby

LA
D

only,in
40%

ofcasesby
LA

D
and

R
C

A
and

in
50%

ofcasesby
R

C
A

only
LC

X
.

3.
LeftSeptalFascicle

(LSF)
or

LeftM
edian

Fascicle:
Itis

supplied
exclusively

by
septalbranches

of
the

LA
D

.C
riticallesions

ofthe
LA

D
before

the
firstseptalperforator,constitute

the
m

ain
cause

ofLSFB
in

the
firstw

orld. Blood supply of the left fascicles of left bundle branch

Blood supply of the left fascicles or divisions
R

esponsible system
LA

F
LPF

LSF

LA
D

 only
40%

10%
100%

Both LA
D

 &
 R

C
A 

50%
40%

0%

R
C

A only
10%

50%
0%

R
esponsible artery for the irrigation of the three fascicles of the LBB

LA
D

 –
Left A

nterior D
escending A

rtery; R
C

A
 –

R
ight C

oronary A
rtery; LA

F –
Left A

nterior Fascicle; LPF –
Left Posterior Fascicle; LSF –

Left Superior Fascicle.
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