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Samyak Dhruva, e, Shravya Ginnaramb, Arhum Shahc,  
Don C. Rockeyd

Abstract

Takotsubo cardiomyopathy is classically associated with emotional 
stress in middle-aged women. In clinical practice, physical stressors 
are a more common cause of Takotsubo cardiomyopathy. Here, we 
present two patients who had acute pancreatitis as a physical stressor 
that caused Takotsubo cardiomyopathy, and an additional 13 cases 
identified in the literature. An important clinical feature of these cases 
is that because metabolic derangements are often encountered, close 
attention to electrolyte repletion with cardiac monitoring is indicated.

Keywords: Troponin; Gallstones; Echocardiography; Abdominal 
pain; Shortness of breath

Introduction

Takotsubo cardiomyopathy (TCM) or stress-induced cardio-
myopathy was first described in Japan in 1990 and is char-
acterized by acute transient reversible left ventricular systolic 
dysfunction with apical distension [1]. It often mimics acute 
coronary syndrome in the absence of obstructive coronary 
artery disease. Typically, physical or emotional stress acts as 
a trigger of TCM. Among the documented triggers of TCM, 
acute pancreatitis has been previously reported, though un-
commonly [2]. Here, we present two additional patients with 
severe acute pancreatitis that led to TCM.

Case Reports

Case 1

A 41-year-old man was admitted to the hospital with epigas-

tric abdominal pain radiating to the back, nausea and vomiting 
for 1 day. His past medical history was notable for alcohol use 
of five to seven drinks of vodka daily for several years. Vital 
signs in the emergency room were as follows: heart rate (HR) 
110 beats/min, blood pressure (BP) 123/80 mm Hg, respiratory 
rate (RR) 16/min and temperature 37 °C. Mucous membranes 
were dry. Abdominal examination demonstrated bowel sounds 
in all quadrants, and epigastric tenderness without guarding 
or rigidity. Initial laboratory data were as follows: lipase 200 
IU/L, aspartate aminotransferase (AST) 235 IU/L, alanine ami-
notransferase (ALT) 154 IU/L, alkaline phosphatase 72 IU/L, 
total bilirubin 0.8 mg/dL, direct bilirubin 0.3 mg/dL, blood urea 
nitrogen (BUN) 15 mg/dL, creatinine 1.33 mg/dL, magnesium 
1.0 mg/dL, potassium 3.0 mg/dL, hemoglobin 13.9 g/dL, white 
blood cell (WBC) 4.8 × 103/µL and platelet count of 117 × 103/
µL. Computed tomography (CT) of the abdomen and pelvis 
with contrast showed a normal acinar pattern of the pancreas 
with a borderline dilated common bile duct (CBD) of 9 mm in 
diameter and fatty infiltration of the liver. No gallstones were 
identified. Ultrasound abdomen was performed which showed 
CBD diameter of 7 mm without any gallstones or CBD stones. A 
clinical diagnosis of acute pancreatitis likely secondary to alco-
hol use was made per Atlanta criteria. Intravenous (IV) Ringer’s 
lactate solution (LR), thiamine, folate, and multivitamin were 
started with the banana bag. The Clinical Institute Withdrawal 
Assessment of Alcohol Scale (CIWA) protocol was started for 
alcohol withdrawal. Despite aggressive electrolyte repletion, the 
patient remained agitated the next day with ongoing evidence 
of intravascular volume depletion, and new T wave inversions 
were identified on telemetry monitor confirmed with 12-lead 
electrocardiography (ECG) (Fig. 1). Troponin levels showed a 
marked increase to 300 ng/L (14 ng/L on admission). He un-
derwent an emergent cardiac catheterization which showed no 
significant epicardial coronary artery disease. (Fig. 2). Transtho-
racic echocardiogram showed a severely reduced left ventricular 
function with an ejection fraction (EF) of 25-30%, apical bal-
looning and akinesia of the mid-apical myocardium consistent 
with TCM (Fig. 3) Lisinopril and carvedilol were begun and the 
patient slowly improved. Extensive counseling regarding alco-
hol cessation was given and resources were provided to help 
with his alcohol use disorder. He was discharged home with in-
structions to follow up with cardiology outpatient but failed to 
present for further medical care.

Case 2

A 41-year-old woman with the past medical history of hyper-
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tension treated with nifedipine presented with acute onset of 
right upper quadrant and epigastric pain radiating to the back. 
On presentation, she had a HR of 140/min, BP 142/90 mm 
Hg, RR of 16/min and temperature of 36.8 °C. Abdominal ex-
amination was notable for right upper quadrant and epigastric 
tenderness. Initial laboratory results in the emergency room 
were as follows: AST 21 IU/L, ALT 13 IU/L, alkaline phos-
phatase 92 IU/L, total bilirubin 0.5 mg/dL, direct bilirubin 0.2 
mg/dL, BUN < 5 mg/dL, creatinine 0.55 mg/dL, magnesium 
1.5 mg/dL, potassium 2.7 mg/dL, complete blood count was 
remarkable for a WBC of 13 × 103/µL and hemoglobin of 9.2 

Figure 2. Normal coronary angiogram of the patient consistent with 
Takotsubo cardiomyopathy (case 1).

Figure 3. Four-chamber view of left ventricle in (a) diastole and (b) systole, 
showing hypercontractile basal segment (yellow arrow) with apical balloon-
ing (orange arrow) consistent with Takotsubo cardiomyopathy (case 1).

Figure 1. ECG showing diffuse deep T wave inversions suggestive of ischemia (case 1). ECG: electrocardiography.
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g/dL, lipase was 67 U/L and lactic acid was 3.3 mmol/L. Ultra-
sound of the abdomen showed gallstones without evidence of 
cholecystitis. Magnetic resonance cholangiopancreatography 
(MRCP) revealed a CBD of 5 mm in diameter without evi-
dence of obstruction, and edema but was consistent with acute 
pancreatitis. The patient was started on IV normal saline and 
made nil per os (NPO). Lactic acid normalized with IV hydra-
tion and her HR decreased to 80/min. On the day after admis-
sion, the patient complained of having shortness of breath and 
developed hypotension with BP of 92/60 mm Hg. Chest X-ray 
showed pulmonary edema. ECG showed new diffuse T wave 
inversions (Fig. 4) and the patient’s troponin levels were > 800 
ng/L (normal on admission). The patient was started on diuret-
ic therapy. Transthoracic echocardiography (ECHO) showed a 
severely reduced left ventricular function with an EF of 35% 

with global hypokinesis that was most pronounced at the car-
diac apex (Fig. 5). Emergency cardiac catheterization was per-
formed which showed normal coronary arteries and the patient 
was diagnosed with TCM. An angiotensin-converting enzyme 
inhibitor and carvedilol were begun, with improvement in her 
shortness of breath (SOB); she was discharged with outpatient 
follow-up with cardiology team. One month later, the patient 
presented with midepigastric abdominal pain, at which time 
transthoracic echocardiogram was normal.

Discussion

TCM is a clinical syndrome characterized by transient left 
ventricular dysfunction causing apical akinesis/ballooning 

Figure 4. ECG showing diffuse T wave inversion suggestive of ischemia (case 2). ECG: electrocardiography.

Figure 5. Four-chamber view of left ventricle in (a) diastole and (b) systole, showing hypercontractile basal segment (yellow ar-
row) with apical ballooning (orange arrow) consistent with Takotsubo cardiomyopathy (case 2).
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resembling an octopus fishing trap (Takotsubo) on ECHO. It 
is thought to be triggered by a sudden unexpected physical/
emotional stressor or trauma [3]. The cause of regional differ-
ences in contractility is unknown though regional differences 
in catecholamine-induced vasoconstriction, innervation and 
difference in adrenergic sensitivity have been proposed as po-
tential mechanisms [3]. Additionally, distributive shock, which 
is typical of acute pancreatitis can cause transient cardiac mi-
crovascular hypoperfusion and likely contribute to TCM in our 
patients. Experimental studies in rats with pancreatitis have 
demonstrated edema in the cardiac interstitium, cardiomyo-
cyte hypoxia, over-contracted myofibrils, intracellular edema, 
cardiomyocyte hypertrophy and deposition of extracellular 
matrix in the stroma [4].

Acute pancreatitis as a physical stressor causing TCM has 
only been reported in 13 cases in the literature. In the current 
report, we have identified two additional cases of TCM that 
occurred during an acute episode of pancreatitis (Table 1) [2, 
5-16]. We speculate that relative intravascular volume deple-
tion typical of pancreatitis led to adrenergic stress and transient 
cardiac microvascular hypoperfusion, which in turn caused 
cardiac dysfunction. In both patients, TCM resolved.

Ten out of the 13 previously reported TCM cases with 
pancreatitis have been in middle-aged or elderly women, most 
of whom were predisposed to gallstone pancreatitis. This is 
consistent with the current body of literature that suggests that 
a large proportion of TCM cases occur among postmenopau-
sal women, perhaps due to the cardio-protective role of estro-
gen in younger women and downregulation of beta receptors 
in cardiac myocytes which is lost with estrogen loss [17, 18]. 
Younger males have also been diagnosed with TCM, as in 
our first patient. This was the fourth reported case described 
among males where TCM was associated with the pancreatitis. 
Presumably, the absence of estrogen and a higher degree of 
sympathetic activation leads to a stress-induced catecholamine 
surge that is required to initiate TCM. Consequently, there is 
a high risk of acute phase events including heart failure, in-
hospital complications, and mortality among males with TCM 
[19, 20]. The median age for pancreatitis TCM is 57 years with 
almost 70% of cases being more than 50 years of age.

Electrolyte disturbances, especially hypomagnesemia and 
hypokalemia are common in patients with chronic alcoholism-
related pancreatitis; such electrolyte abnormalities are par-
ticularly important because they may predispose patients to 
cardiac complications. The association between electrolyte ab-
normalities and TCM however has not been examined exten-
sively in the literature. It is likely that the catecholamine surge 
in response to stress evokes an efflux of magnesium, leading 
to a depletion in magnesium stores, an increase in intracellular 
calcium, subsequent cell death, altered contractility and fatal 
arrhythmias. As potassium influx is essential for cardiac re-
polarization, hypokalemia lengthens the action potential and 
QT interval increasing the risk for fatal ventricular arrhythmia 
[21].

Interestingly, the diagnosis of TCM in our first patient was 
made incidentally when the rhythm changes were identified 
on the telemetry monitoring. Therefore, it could be argued 
that patients with pancreatitis and electrolyte abnormalities 
or those with clinical evidence of unexpected stress, be moni-

tored on the telemetry so that cardiac rhythm changes can be 
identified early, and appropriate management can be pursued 
in a timely manner. Our case is the first in literature where a 
patient was diagnosed with TCM with pancreatitis even before 
any cardiac symptoms developed, showing the importance of 
telemetry monitoring in these pancreatitis’ cases. There are 
cases in the literature where young patients with pancreatitis 
and TCM have been inappropriately treated with thromboly-
sis because of a strong suspicion of acute coronary event [2]. 
This would appear to be unfortunate since this could readily 
predispose the patient to potential bleeding complications. We 
speculate that there may be a role for early cardiac ECHO, CT 
angiography or perhaps an early cardiac magnetic resonance 
imaging (MRI) in patients with suspected TCM to help clarify 
the diagnosis.

In review of the previous cases of TCM, almost all cases 
of TCM developed within 1 week of acute pancreatitis, typi-
cally with the acute onset shortness of breath and chest pain. 
Presentations were typical, with documented reductions in the 
left ventricular EF < 35% with apical hypokinesis and hyper-
contractile basal segments. None of them had any evidence of 
coronary artery disease in the angiography. The outcome of 
TCM secondary to pancreatitis has been favorable and only 
one patient had a cardiac arrest which was followed by car-
diogenic shock, eventually requiring a left ventricular-assisted 
device [5].

Learning points

In summary, we present two patients who had acute pancrea-
titis that caused TCM and review an additional 13 cases iden-
tified in the literature. In both of our patients, acute electro-
lyte abnormalities were prominent, and may have contributed 
to the pathogenesis of TCM. We suggest that patients with 
pancreatitis and electrolyte abnormalities be monitored with 
cardiac telemetry, at least until electrolyte disturbances are 
corrected.
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