
Background
 Takotsubo Cardiomyopathy [TCM] is a rare subtype of non-isch-
emic cardiomyopathies that presents with reversible apical balloon-
ing of the left ventricle. TCM often presents as a clinical syndrome 
mimicking acute coronary syndrome with ST elevations, T wave 
inversions, systolic dysfunction and substernal chest pain following 
profound psychological stress and accounts for approximately 1-2 
percent of patients presenting with suspected acute coronary syn-
drome that is troponin positive. The pathogenesis of TCM is still not 
well understood but proposed mechanisms involve coronary vaso-
spasm and catecholamine excess.

*Corresponding author: Deepti Bhandare, Division of Cardiology, Advent 
Health Sebring, 4638 Sun N Lake Blvd, Sebring, Florida, 33872, USA, Tel: +1 
863386005; E-mail: deepti.bhandare@adventhealth.com

Citation: Gammon T, Finer C, Bhandare D (2020) Prolonged QTc Interval in 
Stress-Induced Takotsubo Cardiomyopathy. J Non Invasive Vasc Invest 5: 
023.  

Received: February 26, 2020; Accepted: March 12, 2020; Published: March 
19, 2020

Copyright: © 2020 Gammon T, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits un-
restricted use, distribution, and reproduction in any medium, provided the original 
author and source are credited.
 

	 The	finding	of	transient	prolonged	QTc	in	the	setting	of	Takotsubo	
Cardiomyopathy is a rarely characterized phenomenon that must be 
investigated further due to the risk of life-threatening arrhythmias, 
such	 as	 torsades	 de	 pointes	 and	 ventricular	 fibrillation,	 associated	
with	it.	While	prolonged	QTc	has	been	previously	noted	to	be	asso-
ciated with Takotsubo Cardiomyopathy, it has only been recognized 
a handful of times and this case presents a woman with severely pro-
longed	QTc.	This	case	contributes	to	the	growing	body	of	evidence	
that	 Takotsubo	 Cardiomyopathy	 may	 present	 with	 prolonged	 QTc	
interval and as such practitioners must be aware of this potentially 
life-threatening association.

Case Presentation
 57-year-old female presented to emergency department with 
complaints of acute, progressive shortness of breath with cough with 
pinkish productive sputum and diaphoresis for one day. She denied 
chest pain or palpitations. She denied any fevers and recent travel 
and sick contacts. Albuterol and Solumedrol breathing treatments 
were administered en route by EMS. She had a past medical history 
of chronic bronchitis, hypertension, hyperlipidemia, migraine head-
aches, depression, anxiety and back pain. She was an active smoker 
who smokes half a pack per day for the last 30 years. Family history 
significant	 for	MI	 in	mother	at	 age	65,	 father	with	pacemaker.	Her	
home medication included hydralazine 50 mg bid, metoprolol 25 mg 
daily, furosemide 40 mg Po daily, citalopram 40 mg PO daily, escit-
alopram 20 mg Po daily.

 She reported that she had been very stressed and anxious for the 
last	one	week	as	her	husband	had	met	with	a	car	accident.	Her	first	
husband had died 30 years ago in a car accident and she had been 
reliving this trauma. On presentation, her vitals were: temperature 
96.2	F,	blood	pressure	185/74	mm	Hg,	heart	rate	66	beats	per	minute	
(bpm), respiratory rate 22 and oxygen saturation of 94% on room air. 
She appeared in moderate distress, diaphoretic, tachypneic with the 
use of accessory muscles. She had decreased breath sounds in bilater-
al lungs along with 2+ pedal edema bilaterally.

Investigations
 Initial	EKG	showed	sinus	rhythm	with	T-wave	inversions	in	ante-
rior leads and ST depression in lateral leads with a slightly prolonged 
QTc,	calculated	with	Bazett	formula,	at	488	msec	[normal	is	less	than	
470	msec	for	females,	figure	1.	Troponin	and	pro-BNP	were	elevated	
in	the	emergency	department	at	0.34	ng/mL	[normal	is	less	than	0.04	
ng/ml]	and	5878	pg/mL	[normal	is	less	than	700ng/ml]	respectively,	
prompting admission for non-ST elevation myocardial infarction. Pa-
tient	was	then	initiated	on	IV	Lasix,	beta-blockers	and	heparin.	Chest	
X-ray and chest CT performed in the emergency department revealed 
bilateral pleural effusions but negative for pulmonary embolism. Re-
peat	EKG	on	admission	 showed	worsening	of	 inverted	T	waves	 in	
anterior	and	septal	 leads	as	well	as	worsening	of	QTc	at	648	msec.	
Repeat labs on admission showed worsening of troponin and pro-
BNP	 at	 0.46	 ng/mL	 and	 24,347	 pg/mL	 respectively.	 2-dimensional 
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Summary

 Takotsubo Cardiomyopathy is a non-ischemic cardiomyopathy 
characterized by reversible apical ballooning of the left ventricle pre-
senting with a clinical syndrome mimicking acute coronary syndrome 
in the absence of significant coronary disease. Prolongation of the 
QTc interval may be either acquired or congenital and poses a sig-
nificant risk of syncope and sudden cardiac death, regardless of the 
etiology. Acquired long QTc is generally associated with anti-arrhyth-
mic agents, anti-depressants, or antibiotics, whereas congenital long 
QT arises from mutations in genes that code for ion channels within 
myocytes. Herein, we describe a 57-year-old woman who underwent 
in-patient workup for suspected acute coronary syndrome that re-
vealed takotsubo cardiomyopathy with prolonged QTc.

Case Report
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echocardiogram performed at time of admission revealed a severe 
systolic	dysfunction	with	an	LVEF	less	than	20%	with	preserved	left	
ventricular basal function but severely akinetic apical cap, suspicious 
of	apical	ballooning	syndrome	along	with	mild	aortic	stenosis.	Heart	
catheterization	showed	normal	coronaries	with	severely	depressed	LV	
function and akinetic left ventricular apex.

 Her	breathing	was	improving	on	IV	Lasix	and	BiPap.	Admission	
labs also found her to be severely acidotic with a lactic acid >10. Se-
rum potassium and magnesium were found to be low on admission at 
3.3	mmol/L	and	1.5	mg/dL,	respectively.	Her	escitalopram	and	citalo-
pram were discontinued on admission day two because of the known 
association	with	prolonged	QTc.	She	was	started	on	spironolactone	
25	m	PO	daily,	sacubitril-valsartan	49/51	mg	PO	BID	and	metoprolol	
succinate 50 mg PO daily.

 By	admission	day	two,	her	repeat	echo	showed	improved	systol-
ic	function	with	an	LVEF	of	30-35%	and	small	pericardial	effusion	
which remained largely unchanged on a repeat echo performed the 
next	day.	The	longest	QTc	on	EKG	was	recorded	on	admission	day	
three	at	708	msec,	figure	2.	Potassium	was	kept	above	4.5	mmol/L	
and	magnesium	was	kept	above	2.0	mg/dL	throughout	the	remainder	
of	her	stay	in	the	hospital.	Upon	discharge,	EKG	showed	improved	
but	still	prolonged	QTc	at	628	msec,	figure	3.	Her	prolonged	QTc	was	
managed with beta blockers and making sure that her heart rate was 
dropping	below	60	bpm	and	correcting	the	electrolytes.	Despite	sev-
eral	days	of	severely	prolonged	QTc	and	Takotsubo	Cardiomyopathy,	
there	were	no	episodes	of	PVCs	or	ventricular	tachycardia	recorded.	
Patient	was	 discharged	 home	 after	 five	 days	 in	 the	 hospital	with	 a	
lifevest for prevention of sudden cardiac death and beta blockers.

Differential Diagnoses
 Acute	 coronary	 syndrome,	 ischemic	 cardiomyopathy,	NSTEMI,	
Prinzmetal	angina,	Long	QT	Syndrome	and	QT	prolonging	medica-
tions

Outcome and Follow-up
 Follow-up echocardiogram in three weeks showed a normalized 
ejection	fraction	of	55-60%.	Follow-up	EKG	at	the	same	time	showed	
complete	resolution	of	the	QTc	but	the	T-wave	inversions	persisted.	
Her	lifevest	was	discontinued	and	she	was	maintained	on	heart	fail-
ure medications which included metoprolol, sacubitril-valsartan and 
aldosterone.

Discussion
 Takotsubo Cardiomyopathy (TCM) is a rare subtype of the 
non-ischemic cardiomyopathies, known as a stress cardiomyopathy. 
TCM presents as transient regional left ventricular systolic dysfunction 
with apical ballooning, mimicking Acute Coronary Syndrome (ACS); 
however, the area of wall hypomotility extends beyond that perfused 
by a single coronary artery [1]. TCM has a predilection for women 
over	men,	occurring	at	a	 rate	of	89.9	percent	 in	women,	according	
to	the	International	Takotsubo	Registry	and	affects	post-menopausal	
women disproportionately [2]. TCM has an overall prevalence of 1-2 
percent in patients presenting with troponin-positive ACS or suspect-
ed	ST-elevation	MI	 [3].	The	pathogenesis	 behind	TCM	 is	 not	well	
understood; however, some postulated mechanisms include catechol-
amine excess, microvascular dysfunction and coronary artery vaso-
spasm [4,5]. The role of catecholamines in the development of TCM 
seems to be supported by the fact that it is associated with profound 
physical or emotional stress, suggesting that TCM may be caused by 
catecholamine-induced coronary spasm, resulting in stunning of the 
myocardium	or	direct	myocardial	toxicity	[6,7].	Evidence	for	the	role	
catecholamines play in development of TCM comes from studies in 
which participant’s serum catecholamines were measured and found 
to	 be	 elevated	 [4,8].	When	 catecholamine	 elevations	 are	 compared	
between those with stress cardiomyopathy and those with acute cor-
onary	syndrome,	plasma	catecholamines	were	significantly	higher	in	
the	patients	with	stress.	However,	elevation	in	catecholamines	is	not	
always present and some studies have reported normal levels [9].

 While catecholamine excess appears to be one of the most com-
mon pathogenetic features of stress cardiomyopathy, some studies 
have observed evidence of coronary vascular dysfunction which may 
be catecholamine-induced. Examples include evidence of multifocal 
coronary vasospasm on coronary angiography and abnormal myocar-
dial perfusion that resolves with myopathy resolution [10,11]. The 
fact that stress cardiomyopathy appears to have a predilection for 
postmenopausal women may be more than coincidence and various 
mechanisms have been discovered which may explain the association 
between postmenopausal women and stress cardiomyopathy. Post-
menopausal women with a history of stress cardiomyopathy were 
found to have impaired endothelium function, excessive vasocon-
striction, and augmented sympathetic activation in response to mental 
stress compared with postmenopausal controls as well as abnormal 
coronary	response	to	either	acetylcholine	and/or	adenosine	in	majori-
ty of women with stress cardiomyopathy [12,13].

 Takotsubo cardiomyopathy has also been associated with several 
electrocardiographic changes, including ST segment elevations like  

Figure 1:	EKG	showing	normal	 sinus	 rhythm,	 anteroseptal	 t	wave	 inversions	with	
QTc	interval	of	488	msec.

Figure 2:	EKG	showing	normal	sinus	rhythm,	prolonged	QTc	interval	of	708msec.

Figure 3:	EKG	showing	normal	sinus	rhythm,	prolonged	QTc	of	628	msec.
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acute	 ST-elevation	MI,	 often	 in	 the	 anterior	 precordial	 leads	 [14].	
Studies have also shown an association with ST depression, T wave 
inversions,	and	prolonged	QT	[2,4,15].	QT	prolongation	in	stress	car-
diomyopathy was associated with life-threatening ventricular arrhyth-
mias	in	up	to	8	percent	of	cases	in	one	study	[16].	Mayo	Clinic	has	
established four criteria that must be met for the diagnosis of stress 
cardiomyopathy,	consisting	of	transient	LV	systolic	dysfunction,	ab-
sence of obstructive coronary disease or evidence of acute plaque rup-
ture,	new	ECG	changes	or	elevated	cardiac	troponins	and	absence	of	
pheochromocytoma	or	myocarditis	[17,18].

 The	QT	prolongation	in	TCM	is	postulated	to	result	from	the	re-
duced repolarization reserve and intramyocyte calcium overload. The 
mechanisms described as pause-dependent, a long-short sequence 
that	characteristically	triggers	QT	prolongation	[19].	Kinori	et	al.,	re-
ported	that	patients	with	TCM-associated	QT	prolongation	were	at	a	
greater risk for torsades de pointes and mortality than TCM patients 
without	 QT	 prolongation	 [20].	 The	 finding	 of	 transient	 prolonged	
QT	 in	 the	 setting	of	Takotsubo	Cardiomyopathy	 is	a	 rarely	charac-
terized phenomenon that must be investigated further due to the risk 
of life-threatening arrhythmias, such as torsades de pointes and ven-
tricular	fibrillation,	associated	with	it.	While	prolonged	QT	has	been	
previously noted to be associated with Takotsubo Cardiomyopathy, 
it has only been recognized a handful of times and this case presents 
a	woman	with	severely	prolonged	QTc.	This	case	contributes	to	the	
growing body of evidence that Takotsubo Cardiomyopathy may pres-
ent	with	prolonged	QT	and	as	such	practitioners	must	be	aware	of	this	
potentially life-threatening association.

Learning Points
•	 Takotsubo cardiomyopathy is a non-ischemic stress-induced 

cardiomyopathy associated with transient apical ballooning that 
mimics acute coronary syndrome

•	 Long	QT	has	both	congenital	and	acquired	causes;	acquired	caus-
es are commonly antibiotics and antipsychotic medications; how-
ever, Takotsubo must also be recognized as an important cause of 
long	QT
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