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An Unusual Trigger for Stress Cardiomyopathy
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Abstract

Our patient is a 65-year-old male with a history of hypertension, hy-
perlipidemia, diabetes mellitus, alcohol abuse and paroxysmal atrial 
fibrillation, who presented to the emergency department with epigas-
tric pain. On laboratory examination, his sodium level was found to 
be 127 meq/L (normal range: 136 - 145 meq/L). During his hospital 
course, he developed retrosternal chest pain. His electrocardiogram 
(ECG) during this episode showed deep symmetrical T wave inver-
sions in the anterior, septal and apical leads. His symptoms of chest 
pain and ECG changes prompted a cardiac catheterization, which 
revealed, non-obstructive coronary disease with left ventriculogram 
significant for apical near akinesis and preserved basal wall motion, 
characteristic findings of Takotsubo cardiomyopathy, with an estimat-
ed left ventricle ejection fraction of 35-40%.
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Introduction

Takotsubo syndrome, also known as stress cardiomyopathy or 
apical ballooning syndrome, is a transient decrease in left ven-
tricular function, reported in 1-2% of patients presenting with 
symptoms similar to acute coronary syndrome [1]. Risk factors 
can include emotional or physical stressors, such as asthma ex-
acerbations, major surgery, stroke and more rarely, electrolyte 
disturbances leading to an increase in catecholamine produc-
tion.

Case Report

A 65-year-old male with a history of hypertension, hyperlipi-
demia, diabetes mellitus, alcohol abuse and paroxysmal atrial 
fibrillation presented to the emergency room with complaints of 

epigastric pain, nausea, vomiting and decrease in appetite for 5 
days. He was initially placed in the clinical decision unit (CDU) 
overnight for rehydration with intravenous fluids. He reported 
drinking one pint of vodka daily with his last drink being about 
2 days prior to his emergency department visit. On initial pres-
entation, he was found to be in sinus tachycardia. While over-
night in the CDU, his cardiac telemetry monitor had an episode 
of rapid paroxysmal atrial fibrillation. This prompted an admis-
sion to the general medicine floor for further management of his 
rapid atrial fibrillation, as well as epigastric pain.

His vital signs on arrival to the emergency department 
were significant for sinus tachycardia to 112 beats/min, blood 
pressure of 175/105 mm Hg, respiratory rate of 18 breaths/min 
and oxygen saturation of 96% on ambient air.

Physical examination on arriving to the medical floor 
showed an anxious appearing Caucasian male with poor 
physical hygiene. His cardiovascular examination showed an 
irregular rhythm without any murmurs. His breathing was non-
labored with normal vesicular breath sounds in all lung fields. 
His abdomen was tender in the epigastric region without dis-
tension, guarding or rigidity. He had normal bowel sounds on 
auscultation. His alcohol withdrawal assessment score ranged 
from 0 to 12.

Investigations

His laboratory examinations were pertinent for hyponatremia 
to 127 meq/L, elevated alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST) to 124 and 127 U/L, respec-
tively. Lipase level was within normal limits. Troponin level 
on the day of presentation was within normal limits. After his 
episode of chest pain on day 5, troponin level was found to be 
elevated and peaked at 0.11. Computed tomography (CT) of 
abdomen and pelvis with contrast showed no abnormalities. As 
mentioned earlier, his electrocardiogram (ECG) on admission 
showed sinus tachycardia with ventricular rate of 112 beats/
min. A few hours after being in the CDU, his cardiac telemetry 
had alarmed for atrial fibrillation with rapid ventricular rates. 
An echocardiogram was performed on day 2 for evaluation of 
his atrial fibrillation with rapid ventricular rates, and showed a 
normal left ventricular size and function with ejection fraction 
of 60-65%. The right ventricular size and function were nor-
mal. Systolic pressure of pulmonary artery was estimated to 42 
mm Hg and diastolic function could not be assessed. On day 
5 of his hospital course, he developed retrosternal chest pain 
overnight and his ECG now revealed a normal sinus rhythm 
with deep symmetrical T wave inversions in the anterior septal 
and apical leads, presenting as Wellen’s syndrome (Fig. 1).
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Hospital course

Once he was admitted to the general medicine floor, the patient 
was being worked up for his abdominal pain. On day 5, he 
developed new retrosternal chest pain, relieved by nitroglyc-
erin sublingual tablets. Based on his chest pain, dynamic ECG 
changes and mild elevation in troponin, a cardiac catheteriza-
tion was warranted. On day 6, cardiac catheterization via right 
radial approach demonstrated moderate non-obstructive dif-
fuse disease of left anterior descending artery, left circumflex 
artery and a dominant right coronary artery. Left ventricle end 
diastolic pressure (LVEDP) was 20 mm Hg. Left ventriculo-
gram (Fig. 2) showed apical near akinesis and preserved ba-
sal wall motion, characteristic of Takotsubo cardiomyopathy 
(TCM). The estimated left ventricle ejection fraction was 35-
40%. He was managed medically and remainder of his hospi-
tal course was uneventful. He was discharged home on day 7 
with prescriptions for metoprolol of 50 mg, aspirin of 81 mg, 
atorvastatin of 80 mg and lisinopril of 20 mg. He was pro-
vided outpatient follow-up with cardiology. It was believed 
that correction of his metabolic disarray in conjunction with 
his alcohol withdrawal may have triggered this event. On his 
outpatient follow-up, his repeat echocardiogram showed an 
improvement in his ejection fraction to 60-65% with normal 
systolic function.

Discussion

TCM was first described in 1990 by Sato et al from Japan [2]. 
Since the initial description, there have been many case reports 
of this condition in medical literature. In majority of cases, 
TCM is triggered by an emotionally or physically stressful 

event. Physical stressors in the form of acute asthma exacer-
bation, major surgery, chemotherapy or stroke were linked to 
36% of cases, followed by emotional triggers seen in 28% of 
cases in the International Takotsubo Registry Study [3, 4] and 
29% had no evident trigger. There are few case reports of TCM 
in hyponatremia. In majority of these case reports, it was se-
vere hyponatremia that was linked to TCM. Table 1 shows the 
compilation of case reports that reported TCM with isolated 
hyponatremia without seizures [5-13].

In case report 5, patient presented with severe hypona-

Figure 1. ECG with deep T wave inversions in precordial leads, presenting as Wellens syndrome.

Figure 2. Left ventriculogram showing apical ballooning, hypokinesis 
and basal hyperkinesis.
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tremia of 118 meq/L and was subsequently treated with an in-
travenous infusion of 3% saline at a rate of 50 cc/h and with 
improvement in the sodium level to 131 meq/L at 36 h from 
initial presentation. Patient was noted to have T wave inver-
sions on day 2 of admission, at which time the sodium level 
was noted to be 131 meq/L. The patient in our case presented 
with a sodium level of 127 meq/L, which was corrected to 137 
meq/L conservatively with normal saline. The exact reason for 
his hyponatremia is unknown and is thought to be secondary 
to poor oral intake or chronic alcoholism. On day 5 of pres-
entation, his laboratory examination showed a sodium level 
of 137 meq/L and the symptoms of retrosternal chest with 
ECG findings of symmetric T wave inversions with a mild tro-
ponin leak. Our patient also has a history of chronic alcohol 
abuse and was unable to definitively report when he had his 
last alcoholic drink. He received lorazepam on the first day 
of his admission as there was a concern for withdrawal. His 
withdrawal assessment scores were < 12 for the most part. No 
other triggers or stressful events can be identified after detailed 
review of his hospital course. It is unclear if correction of hy-
ponatremia can be a physiological trigger for TCM. The exact 
cause of TCM is unknown; however, various etiologies were 
presumed that include coronary vasospasm, plaque rupture, 
microcirculatory dysfunction, metabolic disturbances and cat-
echolamine hypothesis, although no consensus with respect to 
pathophysiology has yet been reached [14].

Catecholamine-mediated stunning of the myocardium is 
believed to be the leading mechanism of underlying TCM, but 
again evidence is limited [15]. Excessive adrenergic stimula-
tion may shift the beta-receptor from its stimulatory G protein-
mediated pathway to an inhibitory G protein pathway, thereby 
decreasing cyclic adenosine monophosphate (cAMP) levels 
and leading to transient myocardial dysfunction.

The exact pathogenesis of hyponatremia or correction of 
hyponatremia in TCM may not be catecholamine-mediated. 
Goldenberg and colleagues [16] mentioned in their case re-
port about a patient with hyponatremia (sodium level of 123 
meq/L), who had repeated episodes of CK-MB elevation. The 
mechanism by which serum levels of sodium affect myocardi-
um is independent of catecholamines. It could be due to dam-

age of subclinical myocyte through intracellular movement of 
water and swelling of cells, induced by hyponatremia. Santos 
et al [7] speculated that hyponatremia could interfere with my-
ocardial inotropism by modulation of cardiomyocyte Na+/Ca2+ 
exchange and also result in hypotonicity-induced myocardial 
swelling.

Conclusions

Our case illustrates TCM precipitated by isolated mild hypona-
tremia. It is unclear if correction of hyponatremia precipitated 
the event. Unfortunately, there is limited evidence in this re-
gard. After diagnosis, it is important to triage TCM patients 
and stratify their risk factors in order to select appropriate treat-
ment. No evidence currently exists to guide treatment choices 
in complex patients. Future research should be focused on ran-
domized control trials to guide treatment as medical treatment 
in TCM remains entirely empirical [17]. Although reversibil-
ity, morbidity and mortality of TCM remain high during the 
acute and subacute phases of the disease, patients are prone 
to severe complications, including heart failure, cardiogenic 
shock and life-threatening arrhythmias. The large Internation-
al Takotsubo Registry included 1,750 patients and it reported 
5.9% mortality after 30 days and death rate during long-term 
follow-up was 5.6% per patient year [4]. Our patient had un-
eventful hospital course after having catheterization and was 
discharged home, and his repeat echocardiogram in 5 months 
showed improved ejection fraction.
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