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C
linicaldiagnosis:26

yo
pregnantw

om
en

w
ith

32
w

eeks(w
ithouthem

odynam
ic

com
prom

ise).
W

hich
isthe

diagnosis?
W

hich
isthe

appropriate
approach

in
thispregnantw

om
an? Tracing during the event



Stardard
12-lead basal EC

G

W
hich

isthe
clinicaland

EC
G

diagnosis
during

the
eventand

basal?
W

hich
isthe

appropriate
approach

in
thispregnantw

om
an?

The
standard 12-lead Electrocardiogram



C
linical

diagnosis:
26

yo
pregnant

w
om

en
w

ith
32

w
eeks

(w
ithout

hem
odynam

ic
com

prom
ise)

EC
G

diagnosis:
N

onsustained
repetitive

m
onom

orphic
ventricular

tachycardia
(N

SM
V

T)
w

ith
typicalleftbundle

branch
(LB

B
B

)
pattern

from
R

ightventricular
outflow

tract(RV
O

T).
Frequentprem

ature
ventricularcontractions(PV

C
s),capture

(C
)and

fusion
beats(F)

Positive
Q

R
S

com
plexes

in
inferior

leads
and

negative
in

aV
R

and
aV

L:RV
O

T
focus.R

ecognition
ofthis

type
ofV

T,has
im

portantpracticalvalue:w
e

m
ustknow

how
to

distinguish
idiopathic

V
T

from
supraventriculartachycardia

w
ith

aberrancy
(SV

T-A
)and

V
T

of
theA

RV
C

/D
since

treatm
entw

illbe
very

different.

C

C

C

F

F



I

II
III

aV
F

X

Y

Positive Q
R

S com
plexes in inferior leads II, III and aV

F
and negative in aV

R
and aV

L: R
V

O
T

V
T w

ith R
V

O
T focus

c



B
ase EC

G
 only isolated ventricular prem

ature beats w
ith a short coupling interval(coupling interval less than 400 m

s), and SV
PC

. A
bsence of 

inverted T w
aves in right precordial leads (only V

1), RV
 conduction delay(parietal block),  epsilon w

ave on leads V
1-V

2.
Q

R
S duration of right 

precordial leads (  V
1-V

2 V
3) = left precordial leads( V

4-V
5-V

6).

* PV
C

The
standard 12-lead Electrocardiogram



O
utflow

tractventriculartachycardia's(O
T

V
T)com

prise
a

subgroup
ofidiopathic

V
T

thatare
predom

inantly
localized

in
and

around
the

rightand
leftventricularoutflow

tracts.O
T

V
T

are
the

m
ostcom

m
on

form
ofidiopathic

V
Ts

and
originate,in

m
ore

than
80-90%

ofcases,from
the

RV
O

T.
They

m
anifest

at
a

relatively
early

age
(30-50

years,range,6
to

80
years

such
us

this
w

om
an)

w
ith

equal
distribution

betw
een

sexes
in

left
ventricularoutflow

tractV
T

(LV
O

T
V

T)w
hereasRV

O
T

V
T

ism
ore

com
m

on
in

fem
ales.The

typicalpresentation
ofthese

arrhythm
iasconsistsof:

N
S

repetitive
M

V
T.

This
is

the
m

ostcom
m

on
form

(60-90%
).Itis

characterized
by

frequentPV
C

,rightventricular
couplets

and
salvos

of
non

sustained
ventriculartachycardia

(N
SV

T)w
ith

leftbundle
branch

block
m

orphology
and

inferiorQ
R

S
axis.These

extrasystoles
occurm

ore
often

during
the

day
than

atnight,atrestorfollow
ing

a
period

ofexercise
and

are
transiently

suppressed
by

sinus
tachycardia.They

m
ay

dim
inish

or
disappear

w
ith

exercise
during

stress
testing.Paroxysm

al,exercise-induced
sustained

V
T.This

V
T

m
ay

be
initiated

during
exercise

or
recovery.

Exercise
stress

testing
is

frequently
uses

to
initiate

and
evaluate

RV
O

T
V

T,butis
notclinically

helpfulin
m

ostcases.M
ostpatients

presentw
ith

palpitations,less
frequently

w
ith

dizziness
and

a
m

inority
ofpatients

presentsyncope.Initialevaluation
m

ustinclude,Structurally
norm

alhearts,
EC

G
and

echocardiogram
are

usually
norm

al,butM
R

I
m

ay
show

abnorm
alities

of
the

RV
in

up
to

70%
of

patients,including
focalthinning,

dim
inished

systolic
w

allthickening
and

abnorm
alw

allm
otion.

O
rigin

in
the

RV
O

T/LV
O

T
(com

m
on

em
bryonic

origin).
RV

O
T

V
T

should
be

distinguished
from

A
RV

C
/D

.
V

T
in

A
RV

C
/D

m
ay

have
m

orphologic
features

sim
ilarto

RV
O

T
V

T
butdoes

notterm
inate

w
ith

adenosine.In
A

RV
C

/D
,the

EC
G

typically
show

s
inverted

T
w

aves
in

right
precordialleadsand

w
hen

present,RV
conduction

delay(parietalblock)w
ith

an
epsilon

w
ave,bestseen

in
leadsV

1-V
2.The

differentialdiagnosis
of

RV
O

T
V

T
also

includes
tachyarrhytm

ias
associated

w
ith

atriofascicular
fibers

(M
ahain

fibers)
and

V
T

occurring
in

patients
after

repair
of

Fallot’stetralogy.
EC

G
recognition.RV

O
T

V
T

isassociated
w

ith
a

characteristic
EC

G
m

orphology
ofLB

B
B

w
ith

inferioraxissuch
usthiscases.

A
nteriorsites

in
the

RV
O

T
show

s
a

dom
inantQ

-w
ave

ora
qR

com
plex

in
lead

Iand
a

Q
S

com
plex

in
aV

L.Pacing
atthe

posteriorsites
produce

a
dom

inantR
-w

ave
in

lead
I,Q

S
orR

-w
ave

in
aV

L
and

an
early

precordialtransition
(R

/S
=

1
by

V
3).

LV
O

T
V

T
issuggested

by
LB

B
B

m
orphology

w
ith

inferioraxisw
ith

sm
allR

-w
avesin

V
1

and
early

precordialtransition
(R

/S
=

1
by

V
2

orV
3)or

R
B

B
B

m
orphology

w
ith

inferioraxis
and

presence
ofS-w

ave
in

V
6.A

ortic
sinus

cusp
origin

is
som

etim
es

difficultto
differentiate

from
RV

O
T

V
T

because
both

are
so

close
to

each
other.C

oronary
cusp

origin
has

to
be

though
w

hen
w

e
failan

ablation
in

the
RV

O
T

,EC
G

show
s

a
LB

B
B

inferioraxis
m

orphology
w

ith
tallerm

onophasic
R

-w
avesin

inferiorleadsand
an

early
precordialR

-w
ave

transition
by

V
2-V

3.A
broaderR

-w
ave

duration
and

a
tallerR

/S
w

ave
am

plitude
in

V
1-V

2
favored

V
T

arising
from

the
aortic

cusp.

Source
Josep

B
rugada.



N
SV

T
w

as
an

independent
predictor

of
m

ortality,but
ventricular

couplets
appeared

to
be

equally
predictive

(1).C
ouplets

and/or
N

SV
T

w
ere

detected
in

62.7%
of

the
study

population,w
ith

a
50.8%

m
ortality

rate.The
rem

aining
37.3%

,w
ithoutcouplets

or
N

SV
T,had

a
low

er
m

ortality
rate

of26.3%
.The

sensitivity
ofN

SV
T

in
relationship

to
SC

D
ortotaldeath

varies
am

ong
severalstudies,ranging

from
31%

to
71%

(2,3).The
positive

predictive
value

is
low

,ranging
from

20%
to

50%
,although

the
negative

predictive
value

has
been

cited
as

72%
to

93%
.There

is
a

long
history

of
intervention

trials
designed

to
reduce

m
ortality

in
high-risk

patients
w

ith
PV

C
s

or
N

SV
T.The

C
A

ST
Trial

w
as

a
groundbreaking,

double-blind,random
ized

study
thatdem

onstrated
thatsuppression

ofPV
C

s
and

N
SV

T
m

arkers
ofrisk

are
notnecessarily

appropriate
targets

for
therapeutic

interventions.R
andom

ized,controlled
trials

have
used

N
SV

T,often
docum

ented
by

A
EC

G
,to

identify
patients

w
ho

should
undergo

EPS
and

further
treatm

entif
V

T
w

as
inducible

(4,5).These
studies

show
ed

significant50%
to

60%
reductions

in
m

ortality
in

the
IC

D
-treated

groups,butintervention
w

as
based

on
EPS.PV

C
s

and
N

SV
T.

A
lthough

the
A

EC
G

can
reliably

record
the

presence
ofPV

C
s

and
N

SV
T,the

day-
to-day

reproducibility
ofthe

frequency
ofthese

arrhythm
ias

is
poor(≥2).In

the
1970sand

1980s,observationalstudiesdem
onstrated

thatPV
C

s(≥
10

orm
ore

PV
C

sperhour)and
N

SV
T

asrecorded
by

an
A

EC
G

in
post-M

Ipatientsw
ere

risk
factorsforsubsequentm

ortality
(6,7).
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D
ata

suggestthatectopy
beyond

10
PV

C
s

per
hour

does
notconvey

a
further

increase
in

risk
(1).Ithas

also
been

suggested
thatPV

C
s

are
an

independentpredictorofm
ortality,w

hereas
N

SV
T

m
ay

notbe
a

predictor.The
initialstudies

described
patients

w
ithoutreperfusion,buta

sim
ilar

relationship
has

been
observed

(although
w

ith
som

ew
hatreduced

risk)
in

the
era

of
throm

bolysis
and

acute
reperfusion.In

G
ISSI-2

study
(2),

m
ortality

w
as

5.5%
at6

m
onths

for
patients

w
ith

>
PV

C
s

per
hour

com
pared

w
ith

2%
in

those
w

ith
less

frequentPV
C

.The
positive

predictive
value

of
PV

C
s

afterM
Ifor

predicting
cardiac

arrhythm
ic

events
or

death
generally

ranges
from

5%
to

15%
,w

ith
a

negative
predictive

value
of

90%
or

m
ore

(3).W
hen

com
bined

w
ith

reduction
of

LV
EF,PV

C
s

becom
es

a
stronger

risk
factor

for
m

ortality.In
the

EM
IAT

TR
IA

L,am
ong

postinfarction
patients

w
ith

LV
EF

≤40%
,m

ortality
w

as
higherin

patients
w

ith
frequentorcom

plex
arrhythm

ias
on

A
EC

G
than

in
those

w
ithout

(20%
versus

10%
)(4).Patients

w
ith

nonischem
ic

cardiom
yopathy

are
atincreased

risk
ofSC

D
and

frequently
have

high-grade
PV

C
s

and
N

SV
T

(5);how
ever,the

relationship
betw

een
arrhythm

ias
on

A
EC

G
and

cardiac
arrestis

m
uch

less
clear

than
in

the
case

of
ischem

ic
cardiom

yopathy
(3).O

bservationaltrials
m

ake
up

the
m

ajority
of

data
available,and

N
SV

T
is

used
m

ore
com

m
only

than
PV

C
s

for
risk

stratification,likely
in

relation
to

the
high

frequency
of

V
PB

s
in

this
population.

The
G

ESIC
A

trial,
w

hich
included

a
m

ajority
of

patients
w

ith
nonischem

ic
cardiom

yopathy,
confirm

ed
the

prevalence
of

ventricular
arrhythm

ias
on

A
EC

G
in

patients
w

ith
H

F
and

LV
EF

≤35%
(6).

Patients
w

ith
nonischem

ic
cardiom

yopathy
are

atincreased
risk

ofSC
D

and
frequently

have
high-grade

PV
C

sand
N

SV
T

(5);how
ever,the

relationship
betw

een
arrhythm

ias
on

A
EC

G
and

cardiac
arrestism

uch
lessclearthan

in
the

case
ofischem

ic
cardiom

yopathy
(3).
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O
bservationaltrials

m
ake

up
the

m
ajority

ofdata
available,and

N
SV

T
is

used
m

ore
com

m
only

than
PV

C
s

forrisk
stratification,likely

in
relation

to
the

high
frequency

of
V

PB
s

in
this

population.The
G

ruppo
de

Estudio
de

la
Sobrevida

en
la

Insuficiencia
C

ardiaca
en

A
rgentina

(G
ESIC

A
)

trial,w
hich

included
a

m
ajority

of
patients

w
ith

nonischem
ic

cardiom
yopathy,confirm

ed
the

prevalence
of

ventricular
arrhythm

ias
on

A
EC

G
in

patientsw
ith

H
F

and
LV

EF
≤35%

(4).
In

patients
w

ith
nonischem

ic
cardiom

yopathy
and

C
H

F,LV
EF

≤35%
,and

ventriculararrhythm
ias

(N
SV

T
oran

average
of10

orm
ore

PV
C

s
per

hour),D
EFIN

ITE
dem

onstrated
a

trend
tow

ard
im

provem
ent

in
overall

survival
and

a
reduction

in
arrhythm

ic
events

w
ith

IC
D

therapy.
The

m
ortality

rate
of

the
non-IC

D
group

w
as

7%
per

year,
but

no
com

parison
group

of
patients

w
ithout

ventricular
arrhythm

ias
w

as
reported.

C
onclusionsThere

isabundantinform
ation

linking
the

detection
ofventriculararrhythm

ias(PV
C

s,N
SV

T)on
A

EC
G

in
post-M

Ipatients
w

ith
LV

dysfunction
for

risk
assessm

entfor
SC

D
.U

se
of

the
A

EC
G

in
this

setting
has

been
classified

as
a

class
IIb

recom
m

endation
(1);how

ever,the
increm

entalrisk
stratification

provided
by

this
finding

in
patients

w
ith

LV
EF

≤35%
is

unclear(2).O
n

the
otherhand,patients

w
ith

LV
EF

betw
een

35%
and

40%
m

ay
w

arrantA
EC

G
recording

to
assess

forN
SV

T,because
this

group
has

been
show

n
to

benefitfrom
an

IC
D

ifV
T

is
induced

at
electrophysiologicalstudy.Patients

w
ith

preserved
leftventricular

function
after

M
Iare

generally
atlow

risk,and
currentdata

suggestthatthey
w

ould
not

benefit
from

undergoing
risk

stratification
w

ith
A

EC
G

recording.
Finally,

in
patients

w
ith

dilated
cardiom

yopathy,
D

EFIN
ITE

(3)
required

the
presence

of
PV

Cs
or

N
SV

T
on

A
EC

G
,

w
hereas

SC
D

-H
eFT

(2)
did

not;
thus,

the
utility

of
A

EC
G

for
risk

stratification
in

this
population

rem
ains

unclear.
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The
decision

to
treat

patients
w

ith
O

T
V

T
depends

on
frequency

and
severity

of
sym

ptom
s.

Treatm
ent

options
include

m
edical

therapy
vs

radiofrequency
catheterablation(R

FC
A

).
A

cute
term

ination
ofRV

O
T

V
T,can

be
achieved

by
vagalm

aneuveroradenosine
(6

m
g

until24
m

g).Intravenous
verapam

il(10
m

g
given

over1
m

in)is
an

alternative
ifthe

patienthas
adequate

blood
pressure.These

drugs
m

ay
suppress

triggered
rhythm

s.C
ases

ofhem
odynam

ic
instability

w
arrant

em
ergent

cardioversion.
C

hronic
m

anagem
ent.

Long
term

treatm
ent

options
include

m
edical

therapy
and

catheter
ablation.

M
edical

therapy
m

ay
be

indicated
in

patients
w

ith
m

ild
to

m
oderate

sym
ptom

s.They
include

beta-blockers,verapam
il,diltiazem

(rate
ofefficacy

of20
to

50%
)6,7.A

lternative
therapy

include
class

IA
,IC

and
III

agents.R
FC

A
has

cure
rates

of
90%

w
ith

a
recurrence

rate
of

5%
(m

ainly
in

the
first

year).Itis
the

treatm
entofchoice

forpatients
w

ith
sym

ptom
atic,drug

refractory
V

T,drug
intolerance

ordo
notdesire

long-term
drug

therapy
and

itshould
be

strongly
considered

forthe
follow

ing
patientsw

ith
a

potentially
m

alignantform
of

O
T

V
T:

A
)history

ofsyncope;
B

)very
fastV

T;
C

)V
PC

sw
ith

a
shortcoupling

interval.
C

ardiac
arrhythm

ia
as

a
com

plication
of

pregnancy
can

be
problem

atic
to

m
aternal

health
and

fetal
life

and
developm

ent.
R

FC
A

of
tachyarrhythm

ias
during

pregnancy
hasbeen

successfully
perform

ed
in

selected
patients

w
ith

lim
ited

experience.Techniquesto
lim

itm
aternaland

fetal
radiation

exposure,
including

intracardiac
echo

and
electroanatom

ic
m

apping
system

s,
are

particularly
im

portant
in

this
setting.

C
atheterablations

in
pregnancy

are
indicated

only
in

the
presence

ofan
unstable

tachycardia
thatcannotbe

controlled
by

antiarrhythm
ic

agents.
Specific

accom
m

odations
are

necessary
in

the
care

ofthe
gravid

patientduring
catheterablation.

R
FC

A
in

pregnancy
are

indicated
only

in
the

presence
ofan

unstable
tachyarrhythm

ias
thatcannotbe

controlled
by

antiarrhythm
ic

agents.(1)
R

FC
A

can
be

perform
ed

safely
w

ith
no

or
m

inim
al

radiation
exposure

during
pregnancy.

In
the

setting
of

m
alignant,

drug-resistant
arrhythm

ia,ablation
m

ay
be

considered
as

a
therapeutic

option
in

selected
cases.(2)

R
FC

A
m

ustbe
done

w
ithoutX

-ray
exposure

and
the

m
ean

fluoroscopy
tim

e
42

+/-37
seconds.
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