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M
ale

patient,
56

years
old,

w
hite,

uncontrolled
hypertension,

w
as

adm
itted

to
our

em
ergency

departm
ent

(ED
)w

ith
reports

ofsudden
dizziness,headache

ofabruptonset,nausea,vom
iting

and
w

eaknessin
the

low
er

lim
bs.

Physical
exam

ination
drew

attention
to

the
presence

of
m

anifestations
suggestive

of
cerebellar

syndrom
e:

im
paired

coordination
in

the
trunk

or
arm

s
and

legs,
inability

to
coordinate

balance,
gait,

extrem
ity,

uncontrolled
or

repetitive
eye

m
ovem

ents,
(nystagm

us),
dyssynergia,

dysm
etria,

dysdiadochokinesia,
dysarthria

(cerebellarataxia).
N

orm
al m

yocardial necrosis m
arkers and norm

al electrolytes
EC

O
 1: anteroseptal-apical akinesis; LV

EF = 30%
EC

O
 2 (third day): anteroapical akinesis; LV

EF = 47%

C
ranial C

T scan: regions of hyperdensity w
ithin the right cerebellar hem

isphere
C

oronary angiography: coronary lesions w
ith m

inim
al irregularities



EC
G

1 at adm
ission

“W
ellens’ 

w
arning”

W
ellens type A or 2 pattern 



EC
G

-2 3 hours later



EC
G

 2 three hours  later 
EC

G
1 adm

ission



R
 = S

R
 > s

R
-w

ave voltage = 17 m
m

R
-w

ave voltage = 5 m
m

A
t adm

ission

3 hours later

Q
uestion:

W
hich is the electrophysiological explanation of the transient Q

R
S anterior forces?



A
t adm

ission
3 hours later

qR
s

R
s and R

W
hy does the initial em

bryonic q-w
ave disappear and the R

-w
ave voltage decreased in left precordial leads 3 

hours later?



2 days later

TypicalLB
B

B
.R

ecently
Ito

etal(Ito
2015)presented

a
case

ofTC
M

w
ith

LB
B

B
.The

patientw
as

81-year-
old

m
an

referred
to

ED
w

ith
severe

persistentchestpain.O
ne

yearbefore,his
EC

G
revealed

a
norm

alQ
R

S
pattern

during
the

period
of

norm
alconduction

w
ith

interm
ittentLB

B
B

.H
is

EC
G

im
m

ediately
after

arrival
show

ed
deep

T-w
ave

inversion
in

the
precordialleads

during
norm

alconduction.D
uring

LB
B

B
,there

w
as

m
ild

ST-SE
w

ith
poorR

-w
ave

progression
acrossthe

precordialleads.C
ardiac

catheterization
w

asperform
ed

to
rule

out
A

C
S.

C
oronary

angiography
show

ed
no

significant
stenosis,

and
coronary

spasm
w

as
not

provoked
by

the
adm

inistration
of

intracoronary
ergonovine.Leftventriculography

dem
onstrated

persistent
LV

apical
akinesis

w
ith

systolic
ballooning.

The
patient

w
as

diagnosed
to

have
TC

M
.

A
fter

6
m

onths,
echocardiography

dem
onstrated

the
recovery

ofthe
LV

regionalw
allm

otion
abnorm

ality.A
n

EC
G

perform
ed

6
m

onths
after

the
presentation

show
ed

incom
plete

resolution
of

T-w
ave

inversion
in

the
periods

of
norm

al
conduction.ST-SE

and
poor

R
-w

ave
progression

w
ere

im
proved

during
LB

B
B

.In
a

case
w

ith
acute

chest
pain

and
an

EC
G

changes
incom

patible
w

ith
acute

ischem
ia

superim
posed

on
a

pattern
of

LB
B

B
,

TC
M

should
be

considered
asa

differentialdiagnosis.N
ew

echo:LV
EF

=
40%



D
iscussion

This
patient

has
several

elem
ents

to
think

in
a

"apical
ballooning-like

syndrom
e"

w
ithout

coronary
artery

stenosis,also
know

as
Takotsubo

cardiom
yopathy

(TC
M

)
(Sealove

2008)
(takotsubo

translates
to

"octopus
pot")transientleftventricular(LV

)apicalballooning
syndrom

e,"am
pulla-shaped

cardiom
yopathy",transient

LV
dysfunction,broken

heartsyndrom
e,or

stress
cardiom

yopathy
because

the
very

transientand
dynam

ic
changes

observed
on

the
LV

function
w

ithoutcoronary
atherosclerosis

obstruction
(Terefe

2007).H
ere

w
e

observe
the

presence
ofthe

fourcriteria
ofthe

M
ayo

C
linic

(K
aw

ai2007).
1.

Transienthypokinesis,dyskinesia
orakinesia

ofanteroapicalw
allofthe

LV
2.

A
bsence

ofobstructive
C

A
D

3.
D

ynam
ic

m
odifications

of
T

w
avespolarity

w
ith

absence
ofbiom

arkers
elevation,and

4.
A

bsence
ofpheocorm

ocitom
a

orm
yocarditis.

5.
The

acute
encephalic

event
insult

release
large

am
ount

of
endogenous

catecholam
ine-induced

neurogenic
m

yocardial
stunning

(a
reversible

reduction
of

function
of

heart
contraction)

and
m

icroinfarctions.This
is

the
explanation

forthe
transientventriculardysfunction

as
dem

onstrated
in

the
presentcase

by
successive

echoesw
ith

early
im

provem
entin

LV
ejection

fraction
(EF).

The
apical

selective
com

m
itm

ent
of

this
area

of
the

LV
is

consequence
of

the
highest

concentration
of

sym
pathetic

innervation
related

to
the

other
segm

ent
of

of
the

LV
(A

oki
2015)

w
hich

m
ay

explain
that

selectively
affectation

thissegm
ent(D

orfm
an

2009).W
e

m
ustrem

em
berthat

the
m

iddle
division

ofthe
left

bundle
branch

is
precisely

located
in

the
apical

area
w

hich
m

ay
explain

the
involvem

ent
of

the
m

iddle
fasciculus

that
w

ould
determ

ine
the

prom
inent

anterior
Q

R
S

forces
observed

from
V

2
to

V
4

follow
ed

by
negative

T
w

aves
and

the
concom

itantchanges
occurring

in
the

low
er

lateral-apicalprecordialleadsV
5-V

6:
absence

of
initial

q
w

ave
an

low
er

voltage
of

R
w

aves.
There

w
ould

be
transient

im
pairm

ent
of

septal
division

m
eans

thatthe
path

of
the

m
edium

bundle
is

in
the

m
iddle-apicalregion

w
hich

is
the

region
w

ith
higher

concentration
of

sym
pathetic

innervation
as

also
occurs

in
cases

of
criticalproxim

al
obstruction

of
LA

D
artery.



Stresscardiom
yopathy

isa
form

ofm
yocardialstunning,butw

ith
differentcellularm

echanism
sto

those
seen

during
transientepisodes

of
ischem

ia
secondary

to
coronary

stenosis.H
igh

levels
ofcirculating

epinephrine
triggera

sw
itch

in
intracellularsignaltrafficking

in
ventricularcardiom

yocites,from
G

s protein
to

G
i protein

signaling
via

the
β

2 -adrenoceptor
(autonom

ic
dysfunction)

(K
halid

2015).The
m

ostcom
m

only
discussed

possible
m

echanism
for

TC
M

is
stress-induced

catecholam
ine

release,
w

ith
toxicity

to
and

subsequent
stunning

of
the

m
yocardium

.
Endom

yocardial
biopsy

of
patients

w
ith

TC
M

dem
onstrates

reversible
focal

m
yocytolysis,m

ononuclearinfiltrates,and
contraction

band
necrosis.The

sym
pathetic/catecholam

ine
theory

is
gaining

m
om

entum
,because

TC
M

w
as

induced
in

rats
exposed

to
physicalstress

and,in
som

e
instances,

w
as

prevented
by

pretreatm
ent

w
ith

an
α-blocker

or
β-blocker.

O
ther

evidence
for

this
theory

has
been

dem
onstrated

through
m

yocardial
im

aging
studies

using
catecholam

ine
analogues,

that
evaluated

cardiac
sym

pathetic
activity.

Som
e

authors
have

proposed
a

unifying
hypothesis

stating
that

in
susceptible

individuals,notably
w

om
en,neurohorm

onalstim
ulation

results
in

acute
m

yocardialdysfunction,as
reflected

by
the

characteristic
LV

w
all-m

otion
abnorm

ality
of

TCM
.

W
hether

triggered
by

m
ultivessel

spasm
,

throm
bosis,epicardialvesselocclusion,ordirectm

yocardialtoxicity
rem

ains
to

be
seen.They

pointoutthat
the

w
all-m

otion
abnorm

ality
of

TC
M

can
be

seen
in

other
conditions,

including
those

w
ith

certain
LA

D
obstructions

(D
orfm

an
2009),

m
aking

w
all

m
otion

alone
insufficient

for
the

diagnosis
of

TC
M

(C
arrillo

2010).
C

ases
of

TC
M

have
been

reported
in

the
literature

follow
ing

cocaine,
m

etham
phetam

ine,
and

excessive
phenylephrine

use
(

K
hallafi

2008)
in

the
absence

of
a

protective
m

echanism
.

d'Avenia
et

al
(d'Avenia

2015)
sequenced

BA
G

3
gene

in
70

TC
M

patients
and

in
81

healthy
donors

w
ith

the
absence

of
evaluable

cardiovascular
disease.

M
utations

and
polym

orphism
s

detected
in

the
B

A
G

3
gene

included
a

frequentnucleotide
change

g2252c
in

the
B

A
G

3
3'-untranslated

region
(3'-U

TR
)ofTC

M
patients,resulting

in
loss

ofbinding
ofm

icroR
N

A
-371a-5p

(m
iR

-371a-5p)as
evidenced

by
dual-luciferase

reporterassays
and

argonaute
R

N
A

-induced
silencing

com
plex

catalytic
com

ponent2/pull-dow
n

assays.The
authors

describe
a

novelsignaling
pathw

ay
in

cardiom
yocytes

thatleads
to

B
A

G
3

upregulation
on

exposure
to

catecholam
ine

through
an

ER
K

-dependent
upregulation

of
m

iR
-371a-5p.

They
concluded

that
the

presence
of

a
g2252c

polym
orphism

in
the

B
A

G
3

3'-U
TR

determ
ines

loss
of

m
iR

-371a-5p
binding

and
results

in
an

altered
response

to
catecholam

ine,potentially
representing

a
new

m
olecularpathogenesis

forTC
M

.



Takotsubo
m

ean " octopus pots”

A
n

x-ray
of

the
LV

(A
)

show
s

apical
ballooning,a

reversible
abnorm

ality
characteristic

of
TC

M
.D

uring
systole

(cardiac
contraction)the

m
idsection

and
tip

(apex)ofthe
LV

balloon
out,w

hile
the

area
above,called

the
base,contracts

norm
ally.The

shape
is

sim
ilar

to
thatof

a
TC

M
(B

),a
round-bottom

ed,narrow
-necked

vesselused
to

catch
octopuses.

O
ctopus pots

octopus pots

N
arrow

 neck in systole



Left sagital view
 of open LV

 and lefft fascicles distrubutions  

The
figure

show
s

the
distribution

and
trajectory

of
the

three
fascicles

(LSF,
LA

F,
and

LPF)
of

the
left

intraventricular
H

is
system

in
a

longitudinalleftsagittalview
(A

)
In

these
tw

o
figures,w

e
can

see
thatthe

LA
F

ends
in

the
anterolateral

papillary
m

uscle
(A

LPM
),

the
LPF

in
the

posterom
edial

papillary
m

uscle
(PM

PM
),and

the
LSF

in
the

centroseptaland
apicalregion

ofthe
interventricularseptum

(IV
S).



Seven
years

ago
w

e
presented

forthe
firsttim

e
in

the
literature

a
case

ofW
ellens

syndrom
e

associated
w

ith
LSFB

(R
iera

2008).This
is

a
clinical-electrocardiographic

entity
w

ith
sym

ptom
s

and
signals

indicating
the

existence
of

an
undesirable

condition,secondary
to

criticalhigh-grade
proxim

alstenosis
of

the
LA

D
artery,

characterized
by

the
association

of
prior

history
of

A
C

S,
little

or
no

elevation
of

m
arkers

of
m

yocardial
dam

age
(unstable

angina),characteristic
EC

G
changes

consistentw
ith

anteriorischem
ic

pattern
in

the
LA

D
territory

(V
1 through

V
5 orV

6 )(de
Zw

aan
1982):Plus-m

inus
T

w
aves

w
ith

inversion
ofthe

term
inalportion

or
persistently

sym
m

etrical,deep
negative

and
broad-based

T-w
aves

(type
2).Sensitivity

and
specificity

for
significant(≥

70%
)

stenosis
of

the
LA

D
artery

w
as

found
to

be
69%

and
89%

respectively
w

ith
positive

predictive
value

at86%
(H

aines1983).
EC

G
perform

ed
upon

arrivalto
the

ED
(04/29/2008),and

w
hile

having
chestpain.D

eep
negative

and
broad-

based
T-w

ave
inversions

in
precordialleads

from
V

2
through

V
6 ,w

ith
high

voltage
R

w
ave

in
V

2
(R

=
18

m
m

).Initialsm
allq

w
aves

w
ere

observed
in

V
2 -V

3 .Leftseptalinitialq
w

aves
in

leftleads
are

absent.R
/S

ratio
in

V
2 >

2
+

S
w

ave
depth

in
V

2 <
5

m
m

.

C
onclusion:

Type
2

W
ellens'pattern

associated
w

ith
prom

inent
anterior

forces:
several

LSFB
criteria

are
present.



EC
G

s
perform

ed
one

year
before

clinicalm
anifestation

(07/04/2007).There
is

no
ischem

ic
T

w
ave

pattern
and

Q
R

S
com

plexes
ofthe

rS
type

in
V

2 .Initialq
w

avesare
observed

in
leftleadsI,aV

L,V
5 and

V
6 .



A
)

B
asal

anteroseptal
precordial

leads
perform

ed
approxim

ately
one

year
before

the
onset

of
the

clinical
picture.
B

)
The

sam
e

leads
perform

ed
during

the
clinicalm

anifestation.A
transientform

of
LSFB

;observed
in

an
A

C
S

scenario
in

a
72-year-old

m
ale,adm

itted
in

the
ED

w
ith

typicalprecordialpain
thatyielded

after
the

adm
inistration

of
IV

nitroglycerin.The
coronary

angiography
revealed

LM
C

A
spasm

and
proxim

alcritical
lesions

of
the

LA
D

.M
anagem

ent:
The

patientw
as

urgently
revascularized,successfully

(C
oronary

A
rtery

B
ypass

G
raft).



R
isk factors

A
significant

em
otional

or
physical

stressor
typically

precedes
the

developm
ent

of
the

TC
M

.
Stressors

include
learning

of
a

death
of

a
loved

one;
bad

financial
new

s;
legal

problem
s;

natural
disasters;

m
otor

vehicle
collisions;

exacerbation
of

a
chronic

m
edical

illness;
a

new
ly

diagnosed,
significant

m
edical

condition;surgery;an
intensive

care
unitstay;and

the
use

oforw
ithdraw

alfrom
illicitdrugs.TC

M
has

also
been

reported
afternear-drow

ning
episodes.(Buchholz2007)

Epidem
iology:Studiesreported

that1.7-2.2%
ofpatientsw

ho
had

suspected
acute

coronary
syndrom

e
(A

C
S)

w
ere

subsequently
diagnosed

w
ith

TC
M

.
(

C
itro

2008;
Bybee

2004)Patients
are

typically
A

sian
or

C
aucasian.

In
a

literature
review

of
cases

in
w

hich
race

w
as

reported
57.2%

w
ere

A
sian,

40%
w

ere
C

aucasian,and
2.8%

w
ere

otherraces.(Ito
2003)

Literature
review

s
reporta

m
ean

patientage
of

67
years,although

cases
of

TC
M

have
occurred

in
children

and
young

adults
(Lindsay

2010
,D

hoble
2008).N

early
90%

of
reported

cases
involve

postm
enopausal

w
om

en
(Pilgrim

2008).
The

prognosis
in

TC
M

is
excellent,w

ith
nearly

95%
of

patients
experiencing

com
plete

recovery
w

ithin
4-8

w
eeks

(G
ianni

2006;
Pilgrim

2008).A
study

by
Singh

et
al

(Singh
2014)

indicated
that

the
annual

recurrence
rate

is
approxim

ately
1.5%

but
that

the
frequency

of
ongoing

sym
ptom

s
is

greater
(Prasad

2008).Estim
ates

ofm
ortality

rateshave
ranged

from
1-3.2%

(G
ianni2006;Pilgrim

2008).

C
om

plications (present in ≈20%
 of cases)

¾
Leftheartfailure

w
ith

and
w

ithoutpulm
onary

edem
a

¾
C

ardiogenic
shock

¾
LV

outflow
obstruction

¾
M

itralregurgitation
¾

Ventriculararrhythm
ias

¾
LV

m
uralthrom

bus
form

ation
¾

LV
free-w

allrupture
(A

oki2015)
¾

D
eath

(Singh
2014;Bybee2004)



The
clinicalpresentation

ofpatients
ultim

ately
diagnosed

w
ith

TC
M

is
usually

indistinguishable
from

thatof
A

C
S.The

m
ost

com
m

on
presenting

sym
ptom

s
are

chest
pain

and
dyspnea,although

palpitations,nausea,
vom

iting,syncope,and
rarely,cardiogenic

shock
have

been
reported.O

ne
of

the
m

ore
unique

features
of

TC
M

is
its

association
w

ith
a

preceding
em

otionally
or

physically
stressful

trigger
event,

occurring
in

approxim
ately

tw
o

thirds
of

patients.U
nlike

A
C

S,in
w

hich
peak

occurrence
is

during
the

m
orning

hours,
TC

M
events

are
m

ost
prevalent

in
the

afternoon,
w

hen
stressful

triggers
are

m
ore

likely
to

take
place

(M
erchant

2008).A
large

system
atic

review
found

patients
w

ith
TC

M
tend

to
have

a
low

er
incidence

of
traditionalcardiac

risk
factors,such

as
hypertension,hyperlipidem

ia,diabetes,sm
oking,or

positive
fam

ily
history

forcardiovasculardisease.(G
ianni2006).

Physical
exam

ination
findings

are
nonspecific

and
often

norm
al,

but
the

patient
m

ay
have

the
clinical

appearance
of

having
A

C
S

or
acute

C
H

F.Patients
m

ay
appear

anxious
and

diaphoretic.Tachydysrhythm
ias

and
bradydysrhythm

ias
have

been
reported,butthe

average
heartrate

in
one

review
w

as
102

bpm
(K

hallafi
2008).
H

ypotension
can

occur
from

a
reduction

in
stroke

volum
e

because
of

acute
LV

systolic
dysfunction

or
outflow

tract
obstruction.

M
urm

urs
and

rales
m

ay
be

present
on

auscultation
in

the
setting

of
acute

pulm
onary

edem
a.

D
iagnoses

Physicians
should

be
aw

are
of

the
presentation

of
TC

M
,because

chest
pain

after
a

recent
stressor

is
not

necessarily
due

to
anxiety.The

chestpain
m

ay
be

m
ore

com
plicated

and
deteriorate

into
dysrhythm

ias
and/or

shock.Patients
w

ith
TC

M
do

notusually
have

cardiac
risk

factors,buttheir
pain

should
be

taken
seriously.

A
lso,patients

m
ay

presentto
the

ED
aftera

naturaldisaster,and
providersshould

be
aw

are
thatthe

incidence
of

TC
M

m
ightincrease

soon
afterw

ard.These
patients

should
be

treated
in

the
ED

as
having

A
C

S,given
supportive

treatm
ent,and

undergo
subsequentcardiology

evaluation.
(Sharkey

2012).
A

typical
form

s
of

TC
M

have
been

described
w

ith
varying

w
all-m

otion
abnorm

alities,
including

right
ventricularand

basal/m
idventricularakinesia.C

linically,these
patients

tend
to

presentsim
ilarly

to
the

classic
form

(G
ianini2006).



D
ifferential diagnosis

¾
Esophagealspasm

¾
A

C
S

¾
G

astroesophagealreflux
disease

¾
M

yocardialischem
ia

¾
M

yocarditis
¾

A
cute

pericarditis
¾

Pneum
othorax

¾
C

ardiogenic
pulm

onary
edem

a
¾

Pulm
onary

em
bolism

¾
U

nstable
angina

¾
A

ortic
dissection

¾
B

oerhaave
syndrom

e
(transm

uralperforation
ofthe

esophagus)
¾

C
ardiac

tam
ponade

¾
C

ardiogenic
shock

¾
C

ocaine
related

¾
C

ardiom
yopathy

¾
C

oronary
artery

vasospasm
¾

D
ilated

cardiom
yopathy

¾
H

ypertrophic
cardiom

yopathy.
C

ardiac
m

arkers,specifically
troponin

Iand
T,are

elevated
in

90%
ofpatientsw

ith
TC

M
,although

to
a

lesser
m

agnitude
than

is
seen

in
STEM

I.The
brain

natriuretic
peptide

levelis
also

frequently
elevated.A

s
w

ith
any

patient
in

w
hom

A
C

S
is

suspected,
electrocardiography

should
be

the
initial

test
obtained

soon
after

presentation
to

the
ED

.Transthoracic
echocardiography

provides
a

quick
m

ethod
ofdiagnosing

w
allm

otion
abnorm

alities
typically

seen
in

TC
M

,
specifically

hypokinesis
or

akinesis
of

the
m

idsegm
ent

and
apical

segm
entofthe

LV.The
diagnosis

ofTC
M

istypically
confirm

ed
w

ith
cardiac

angiography.



Laboratory:A
tthe

tim
e

ofadm
ission,the

m
ean

troponin
T

levelhasbeen
found

to
be

0.49
ng/m

L
(norm

al<
0.01)and

the
m

ean
troponin

Ilevelhas
been

reported
as

4.2
ng/m

L
(norm

al<
0.04),in

patients
w

ith
TC

M
,

w
hile

m
ean

peak
values

during
hospitalization

for
troponin

T
and

troponin
I

have
been

dem
onstrated

to
be

0.64
and

8.6
ng/m

L,respectively.
The

brain
natriuretic

peptide
levelis

frequently
elevated,especially

in
those

patients
dem

onstrating
leftheart

failure,asitisan
indicatorofincreased

LV
end-diastolic

pressuresthatresultfrom
the

stunned
m

yocardium
.

Severalstudieslooked
atlevelsofcirculating

catecholam
inesin

the
acute

phase
and

found
thatnearly

75%
of

patientshad
elevations

m
arkedly

higherthan
did

patientsw
ith

STEM
I(Scantlebury

2014;Sharkey
2008

).
A

s
w

ith
any

patient
in

w
hom

A
C

S
is

suspected,
EC

G
should

be
the

initial
test

obtained
soon

after
presentation

to
the

ED
.ST-segm

entelevation
(67-75%

)
and

T-w
ave

inversion
(61%

)
are

the
m

ostcom
m

on
abnorm

alities
seen

on
the

initialEC
G

.95%
ofST-SE

have
been

found
to

involve
the

precordialleads
and

to
be

m
axim

al
in

leads
V

2
-V

3 .W
hen

com
pared

w
ith

patients
w

ith
STEM

I
from

LA
D

artery
occlusion,the

am
plitude

ofST-SE
in

patientsw
ith

TC
M

w
assignificantly

less.
Transthoracic

echocardiography
provides

a
quick

m
ethod

of
diagnosing

w
all-m

otion
abnorm

alities
typically

seen
in

TC
M

(K
olkebeck.2007),specifically

hypo
kinesisorakinesisofthe

m
idsegm

entand
apical

segm
entofthe

LV.Perhaps
m

ostim
portantly,these

w
allm

otion
abnorm

alities
extend

beyond
the

distribution
ofany

single
coronary

artery.
Electrocardiography

A
sw

ith
any

patientin
w

hom
A

C
S

issuspected,EC
G

should
be

the
initialtestobtained

soon
after

presentation
to

the
ED

.
ST-SE(67-75%

)
and

T-w
ave

inversion
(61%

)
are

the
m

ost
com

m
on

abnorm
alities

seen
on

the
initialEC

G
.95%

ofST-SE
have

been
found

to
involve

the
precordialleads

and
to

be
m

axim
al

in
leads

V
2

-V
3 .W

hen
com

pared
w

ith
patients

w
ith

STEM
I

from
LA

D
artery

occlusion,the
am

plitude
of

ST-SE
in

patients
w

ith
TC

M
w

as
significantly

less.A
n

initially
norm

al
or

nonspecific
EC

G
finding

is
seen

in
15%

ofpatients
w

ith
TC

M
.D

iffuse
T-w

ave
inversions

tend
to

occurin
the

days
and

w
eeks

follow
ing

presentation
as

the
ST-segm

ents
norm

alize.
T-w

ave
inversion

is
m

ore
com

m
on

than
ST-SE

(Yayehd
2015).N

o
reliable

w
ay

to
differentiate

TC
M

from
STEM

Iis
possible

based
solely

on
EC

G
findings

(Bybee
2004).

In
a

retrospective
study

of
33

patients
w

ith
TC

M
,

the
authors

proposed
EC

G
criteria

to
distinguish

TC
M

from
anteriorA

M
Iin

those
w

ho
presented

w
ithin

6
hoursofsym

ptom
onset.



The
com

bination
of

absent
abnorm

al
Q

-w
aves,

absent
reciprocal

changes,
lack

of
ST-SE

in
lead

V
1 ,

and
presence

ofST-SE
in

lead
aV

R
had

m
ore

than
91%

sensitivity
and

96%
specificity

forTC
M

(C
itro

2014).
The

LV
EF

can
be

estim
ated

by
echocardiogram

,
cardiac

m
agnetic

resonance
im

aging
(M

R
I),

or
left

ventriculography.M
ean

LV
EF

on
adm

ission
hasbeen

found
to

range
from

20-49%
.

Echocardiography
is

com
m

only
used

in
follow

ing
the

resolution
of

the
cardiom

yopathy
and

im
paired

LV
function,w

ith
LV

EF
im

proving
to

59-76%
on

average,by
day

18.
C

ardiac
angiography:

The
diagnosis

of
TC

M
is

typically
confirm

ed
in

the
cardiac

catheterization
laboratory.In

a
review

of
240

patients
diagnosed

w
ith

TC
M

,211
w

ere
found

to
have

com
pletely

norm
al

coronary
arteries,w

hereasthe
rem

ainderhad
noncriticalstenosis.The

prevalence
ofnorm

alcoronary
arteries

by
angiography

in
patients

presenting
w

ith
STEM

Iranges
from

1-12%
.A

side
from

TC
M

,this
phenom

enon
m

ay
be

explained
by

transientvesselocclusion
w

ith
spontaneous

throm
bolysis,by

vasospasm
,or

itm
ay

be
drug

related.Leftventriculography
is

perhaps
the

bestim
aging

m
odality

to
dem

onstrate
the

pathognom
onic

w
allm

otion
and

to
evaluate

LV
EF

(G
ianni2006;Pilgrim

2008).
C

hestradiographs
in

TC
M

are
often

norm
al,butthey

m
ay

dem
onstrate

pulm
onary

edem
a.C

M
R

im
aging

m
ay

be
a

diagnostic
m

odality
uniquely

suited
forestablishing

the
diagnosis

ofTC
M

by
accurately

visualizing
regional

w
all

m
otion

abnorm
alities,

quantifying
LV

function,
and

identifying
reversible

injury
to

the
m

yocardium
by

the
presence

ofedem
a/inflam

m
ation

and
the

absence
ofnecrosis/fibrosis

(K
osuge

2010).
This

technology
m

ay
give

new
insight

into
the

pathophysiology
of

TC
M

and
be

of
potential

use
at

acute
presentation,

broadening
recognition

and
im

proving
clinical

outcom
es

(K
ohan

2014).
In

addition
to

evaluating
w

all-m
otion

abnorm
alities

and
LV

EF,
cardiac

M
R

I
has

been
found

to
differentiate

TC
M

,
characterized

by
the

absence
ofdelayed

gadolinium
hyperenhancem

ent,from
M

I
and

m
yocarditis,in

w
hich

the
opposite

occurs.
A

lthough
not

indicated
in

the
initial

evaluation
of

patients
w

ith
TC

M
,

reports
are

em
erging

of
the

use
of

coronary
com

puted
tom

ography
(C

T)
angiography

in
the

subsequentevaluation
of

patientsw
ith

the
disorder(Eitel2011;Scheffel2008).



Exercise
stress

testing,w
hich

is
know

n
to

cause
increased

levels
of

catecholam
ines,has

resulted
in

false
positives

attributable
to

TC
M

(
Lindsay

2010).Studies
have

found
that

patients
w

ith
TC

M
have,

by
a

statistically
significant

m
argin,

higher
levels

of
serum

catecholam
ines

(norepinephrine,
epinephrine,

and
dopam

ine)
than

do
patients

w
ith

M
I

(D
hoble

2008).
The

apical
portions

of
the

LV
have

the
highest

concentration
of

sym
pathetic

innervation
found

in
the

heart
and

m
ay

explain
w

hy
excess

catecholam
ines

seem
to

selectively
affectitsfunction

(K
hallafi2008).

M
anagem

ent
Patients

should
be

treated
as

having
A

C
S

until
proven

otherw
ise.

A
ddressing

the
airw

ay,
breathing,

and
circulation;

establishing
intravenous

access,
and

providing
supplem

ental
oxygen

and
cardiac

m
onitoring

should
take

precedence.Testing
in

the
ED

should
include

EC
G

,chestradiography,cardiac
biom

arkerlevels,
brain

natriuretic
peptide

level,and
otherappropriate

laboratory
studies.

If
the

patientcontinues
to

m
anifesta

clinicalpicture
consistentw

ith
A

C
S,especially

STEM
I,then

standard
therapies,

such
as

the
follow

ing,
m

ay
be

indicated:
aspirin,

β-blockers,
nitrates,

heparin
or

enoxaparin,
plateletglycogen

(G
P)IIb/IIIa

inhibitors,m
orphine

and
clopidogrel.

Patients
in

acute
C

H
F

m
ay

require
diuresis,and

patients
w

ith
cardiogenic

shock
m

ay
require

resuscitation
w

ith
intravenous

fluids
and

inotropic
agents.

If
available,

bedside
echocardiography

could
show

the
characteristic

w
all-m

otion
abnorm

ality.
The

insertion
of

an
intra-aortic

balloon
pum

p
has

also
been

reported
as

being
a

successful
resuscitative

intervention,due
to

LV
outflow

obstruction
thatcan

resultfrom
a

hyperkinetic
basalsegm

entand
dyskinetic

apex.
Fluids

and
β-

blockers,or
calcium

channelblockers,are
beneficialin

this
situation,w

hereas
inotropes

m
ay

exacerbate
the

problem
and

should
be

used
w

ith
caution.

D
ysrhythm

ias
and

cardiopulm
onary

arrest
should

be
treated

using
current

advanced
cardiac

life
support

(A
C

LS)
protocols.

A
lthough

throm
bolytic

w
ill

not
benefit

patients
w

ith
TC

M
,

their
use

should
not

be
w

ithheld
w

hen
PC

Iisnotavailable
and

patientsotherw
ise

m
eetcriteria

(K
urisu

2009;Bybee2004).
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