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Abstract
Takotsubo cardiomyopathy is a well-known mimicker of acute coronary syndrome and is most
often seen in postmenopausal women. Though it is most commonly observed after a stressful
emotional episode, several infections have also been shown to precipitate this. Here, we
describe a unique case of takotsubo cardiomyopathy that was precipitated by liver abscess
induced sepsis.
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Introduction
Takotsubo cardiomyopathy (TTCM) also known as “broken heart syndrome” is transient left
ventricular dysfunction most commonly associated with emotional or physical stress. It can
often mimic an acute myocardial infarction and is characterized by the absence of obstructive
coronary artery disease or plaque rupture on angiography [1]. Although the exact mechanism
contributing to this condition remains undescribed, catecholamine surge has been shown to
have a role in precipitating TTCM [2-3]. Several infections have also been shown to precipitate
TTCM; however, there have been very few cases describing its association with liver abscess [4-
7]. We present a rare case of Takotsubo cardiomyopathy precipitated by the liver abscess.

Case Presentation
An 85-year-old lady with a past medical history significant for hypertension and breast cancer
(status post-mastectomy and radiation), presented to our hospital with complaints of
generalized weakness and fever for 2 days. Apart from a productive cough and rhinorrhea, she
denied any other associated symptoms. Systemic examination did not reveal any significant
findings. Her vitals on presentation revealed that she was tachycardic (HR-98), normotensive
(133/63), and afebrile. Initial labs were significant for leukocytosis (17.84), hypokalemia (2.9),
elevated pro-brain natriuretic peptide (BNP) (4415), and normal lactate (1.4). Troponin T and
creatine kinase-MB (CK-MB) were elevated and were trending up (Trop T - 0.289 to 0.896).
Electrocardiogram (EKG) showed diffuse ST-segment elevations in the anterior and inferior
leads (Figure 1).
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FIGURE 1: Electrocardiogram on presentation showing diffuse
ST elevation.

The chest X-ray was unremarkable. A computed tomography (CT) scan of the chest revealed
hilar lymphadenopathy, right lower lobe nodule, and a hypodensity in the left lobe of the liver.
A bedside echocardiogram revealed trivial pericardial effusion with no wall motion
abnormalities. She was diagnosed as having pericarditis and was started on 81 mg aspirin. Soon
after, the patient went into shock and had to be started on vasopressors. Blood and urine
cultures were also sent and the patient was started on broad-spectrum antibiotics. An urgent
echocardiogram showed apical hypokinesia suggestive of TTCM with an ejection fraction
(EF) of 40% (Figure 2). A left heart catheterization was also done, which revealed non-
obstructive coronary artery disease. All cultures remained negative. To further explore the
cause of the shock, a CT scan of the abdomen was done, which showed a 2 x 3 cm hypodense
mass in the left lobe of the liver (Figure 3).

FIGURE 2: Apical four-chamber view showing apical
hypokinesia and ballooning characteristic of Takotsubo
cardiomyopathy.
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The image on the right is an expanded view of the image on the left. Both images here show the
characteristic LV ballooning of the apex.

FIGURE 3: Computed tomography scan of the abdomen
revealing 2 x 3 cm hypodensity in the left lobe of the liver.

The patient underwent a biopsy of the mass, which showed features suggestive of hepatic
abscess. She was continued on antibiotics and she gradually improved. The patient was
eventually discharged on 6 weeks of intravenous antibiotics. A CT scan of the abdomen was
repeated in 8 weeks, which showed resolution of the hepatic abscess (Figure 4). An
echocardiogram was also repeated around this time, which showed complete resolution of prior
cardiomyopathy, an EF of 60%, and no residual wall motion abnormalities (Figure 5).
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FIGURE 4: Computed tomography scan of the abdomen after
antibiotics showing resolution of the hypodensity in the liver.
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FIGURE 5: Apical four-chamber view in the echocardiogram
repeated after 8 weeks showing normal left ventricular
contraction.

Discussion
TTCM is a well-known mimicker of an acute coronary syndrome (ACS) and contributes to
around 2% of all patients admitted with suspicion of ACS [8]. It is characterized by apical
ballooning and transient left ventricular dysfunction, which usually improves within a few days
or weeks. Although this condition is most commonly seen in postmenopausal women typically
after an emotional stressor, it has also been reported in younger individuals, men, and even
children [4,9].

The exact mechanism leading to TTCM remains unknown. However, catecholamine-induced
cardiotoxicity, microvascular dysfunction, stimulus trafficking, coronary vasospasm, and
estrogen deficiency are the most prominent theories described behind its occurrence [10-11].
Several studies have shown that serum catecholamine levels are elevated during the acute
phase of TTCM [2-3]. Wittstein et al. also showed that in patients with TTCM, circulating
catecholamine levels were several times higher than that in patients with myocardial infarction
[2]. Such supraphysiological levels can cause myocardial damage and cardiac dysfunction. Since
infections and all stressful events lead to increased catecholamine surge, they can precipitate
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TTCM via this mechanism. It is also believed that high levels of circulating epinephrine could
initiate a change in intracellular signal trafficking from Gs (Stimulatory) to Gi (inhibitory) [12].
The net effect of this would lead to negative inotropy, and since the apex has the maximum
density of beta-adrenoreceptors, it was predominantly affected, leading to the characteristic
apical ballooning. The increased prevalence in postmenopausal women might also imply that
estrogen deficiency has a role in precipitating TTCM. In a study by Cao et al., the administration
of epinephrine in ovariectomized rats was seen to cause more cardiac dysfunction than that in
rats with intact estrogen hormones, thus implying a potential cardioprotective role for estrogen
[13].

TTCM can have a wide array of presentations. Patients can often present with chest pain,
shortness of breath, nausea, vomiting, palpitations, or syncope. Around 30% of cases can also
be asymptomatic [12]. They can also have EKG changes and troponin elevation similar to acute
myocardial infarction. In fact, ST-segment elevation can be seen in up to 44% of cases of TTCM
[13]. Most cases of TTCM are seen in 1-5 days following a stressor, which can be physical or
emotional. Since TTCM can be a recurring event, effort should be made to identify the presence
of any potential stressors. Diabetes mellitus, cannabis use, and underlying panic/anxiety
disorder are well-known risk factors for TTCM. There are several accepted criteria for
diagnosing TTCM [14-16]. However, the revised Mayo Clinic criteria are the most widely
accepted one (Table 1). Although the suspicion for TTCM can be established during an acute
presentation, the diagnosis often involves invasive testing (such as coronary angiography) to
exclude an acute myocardial infarction due to an obstructive lesion. Cardiac magnetic
resonance imaging (MRI) can also aid in the diagnosis of TTCM. The absence of macroscopic
fibrosis as evidenced by the lack of delayed gadolinium enhancement on a cardiac MRI is
characteristic of TTCM [17]. In our patient, the normal coronaries on angiography, coupled
with the characteristic apical ballooning on echocardiogram aided us in our diagnosis.

 Revised Mayo Clinic Criteria [14]

1. Transient hypokinesis, akinesis, or dyskinesis of the left ventricular midsegments with or without apical involvement;
the regional wall motion abnormalities extend beyond a single epicardial vascular distribution; a stressful trigger is often,
but not always present.  

2. Absence of obstructive coronary disease or angiographic evidence of acute plaque rupture.  

3. New electrocardiographic abnormalities (either ST-segment elevation and/or T-wave inversion) or modest elevation in
cardiac troponin.  

4. Absence of pheochromocytoma or myocarditis.  

TABLE 1: Revised Mayo Clinic criteria used to diagnose takotsubo cardiomyopathy.

Although stress cardiomyopathy is a reversible condition, it can often lead to several
complications before it resolves, which contributes to in-hospital mortality of around 5% [18].
Acute heart failure, cardiogenic shock, left ventricular outflow tract obstruction, arrhythmias,
systemic thromboembolism, and intramural hemorrhage or rupture are few potential
complications of TTCM, which contribute to the in-hospital mortality [15]. Prompt diagnosis
and accurate management are key. However, there are no specific guidelines directing the
management of patients with stress cardiomyopathy; supportive care and treatment of
complications remain the cornerstone of therapy [19]. Since TTCM resembles an acute
myocardial infarction on presentation, initial medical therapy involves
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administering antiplatelet agents, statins, and beta-blockers. Subsequent therapy is based on
the clinical and hemodynamic status of the patient. Patients with heart failure should be
managed with standard heart failure therapy. Venodilators, diuretics, and arteriodilators are
often used. In patients with hemodynamic instability or shock, it is important to distinguish the
presence or absence of left ventricular outflow tract obstruction (LVOT), which is seen in
around 10-25% of patients. In the absence of LVOT, ionotropic agents such as dobutamine or
dopamine can be used to augment left ventricular function. If moderate to severe LVOT is
suspected on echocardiogram, inotropes should not be used as they can worsen the
obstruction. Instead, beta-blockers and fluids should be used to augment the preload [20]. In
patients with LV thrombus, anticoagulation is recommended for at least 3 months [15]. Studies
have failed to show a decrease in the recurrence of TTCM with chronic use of beta-blockers and
hence is not recommended [14].

Conclusions
In summary, any event leading to the release of supraphysiological levels of catecholamines
can predispose the person to develop TTCM. So, it is important to consider this condition in
patients presenting elevated troponins and chest pain in the setting of infection. Although the
association between several infections and TTCM has been described before, to our knowledge
this is the first case describing the occurrence of TTCM secondary to a liver abscess related
sepsis. 

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Cleveland Clinic IRB
issued approval NA. We did not require IRB approval as it was a single retrospective case report.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial
support was received from any organization for the submitted work. Financial relationships:
All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or
activities that could appear to have influenced the submitted work.

References
1. Bybee KA, Prasad A: Stress-related cardiomyopathy syndromes. Circulation. 2008, 118:397-

409. 10.1161/CIRCULATIONAHA.106.677625
2. Wittstein IS, Thiemann DR, Lima JAC, et al.: Neurohumoral features of myocardial stunning

due to sudden emotional stress. N Engl J Med. 2005, 352:539-548. 10.1056/NEJMoa043046
3. Akashi YJ, Nakazawa K, Sakakibara M, Miyake F, Musha H, Sasaka K: 123I-MIBG myocardial

scintigraphy in patients with takotsubo cardiomyopathy. J Nucl Med. 2004;45(7, 1121-1127.
4. Sun T-K: Infection-related stress phenomenon induced takotsubo cardiomyopathy mimicking

ST elevation myocardial infarction. J Clin Gerontol Geriatr. 2015, 6:106-109.
10.1016/j.jcgg.2014.10.001

5. Golfeyz S, Kobayashi T, Aoi S, Harrington M: Possible association of influenza A infection and
reverse takotsubo syndrome. BMJ Case Rep. 2018, 11:226289. 10.1136/bcr-2018-226289

6. Vallabhajosyula S, Deshmukh AJ, Kashani K, Prasad A, Sakhuja A: Tako-Tsubo
cardiomyopathy in severe sepsis: nationwide trends, predictors, and outcomes. J Am Heart
Assoc. 2018, 7:009160. 10.1161/JAHA.118.009160

7. De Giorgi A, Fabbian F, Pala M, et al.: Takotsubo cardiomyopathy and acute infectious
diseases: a mini-review of case reports. Angiology. 2015, 66:257-261.
10.1177/0003319714523673

8. Sharkey SW, Windenburg DC, Lesser JR, et al.: Natural history and expansive clinical profile of

2020 Nair et al. Cureus 12(1): e6804. DOI 10.7759/cureus.6804 7 of 8

https://dx.doi.org/10.1161/CIRCULATIONAHA.106.677625?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.106.677625?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa043046?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa043046?utm_medium=email&utm_source=transaction
http://www.ncbi.nlm.nih.gov/pubmed/15235057.?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jcgg.2014.10.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jcgg.2014.10.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bcr-2018-226289?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bcr-2018-226289?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/JAHA.118.009160?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/JAHA.118.009160?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0003319714523673?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0003319714523673?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacc.2009.08.057?utm_medium=email&utm_source=transaction


stress (Tako-Tsubo) cardiomyopathy. J Am Coll Cardiol. 2010, 55:333-341.
10.1016/j.jacc.2009.08.057

9. Srivastava NT, Parent JJ, Hurwitz RA: Recurrent takotsubo cardiomyopathy in a child . Cardiol
Young. 2016, 26:410-412. 10.1017/S1047951115001377

10. Awad HH, Mcneal AR, Goyal H: Reverse takotsubo cardiomyopathy: a comprehensive review .
Ann Transl Med. 2018, 6:460-467. 10.21037/atm.2018.11.08

11. Komamura K, Fukui M, Iwasaku T, Hirotani S, Masuyama T: Takotsubo cardiomyopathy:
pathophysiology, diagnosis and treatment. World J Cardiol. 2014, 6:602-609.
10.4330/wjc.v6.i7.602

12. Lyon AR, Rees PS, Prasad S, Poole-Wilson PA, Harding SE: Stress (Takotsubo) cardiomyopathy
—a novel pathophysiological hypothesis to explain catecholamine-induced acute myocardial
stunning. Nat Clin Pract Cardiovasc Med. 2008, 5:22-29. 10.1038/ncpcardio1066

13. Cao X, Zhou C, Chong J, et al.: Estrogen resisted stress-induced cardiomyopathy through
increasing the activity of β2AR-Gαs signal pathway in female rats. Int J Cardiol. 2015,
187:377-386. 10.1016/j.ijcard.2015.02.113

14. Moscatelli S, Montecucco F, Carbone F, et al.: An emerging cardiovascular disease: Takotsubo
syndrome. Biomed Res Int. 2019, 6571045: 10.1155/2019/6571045

15. Medina de Chazal H, Del Buono MG, Keyser-Marcus L, et al.: Stress cardiomyopathy diagnosis
and treatment. J Am Coll Cardiol. 2018, 72:1955-1971. 10.1016/j.jacc.2018.07.072

16. Rivera AMC, Ruiz-Bailén M, Aguilar LR: Takotsubo cardiomyopathy - a clinical review . Med
Sci Monit. 2011, 17:135. 10.12659/MSM.881800

17. Eitel I, Behrendt F, Schindler K, et al.: Differential diagnosis of suspected apical ballooning
syndrome using contrast-enhanced magnetic resonance imaging. Eur Heart J. 2008, 29:2651-
2659. 10.1093/eurheartj/ehn433

18. Brinjikji W, El-Sayed AM, Salka S: In-hospital mortality among patients with takotsubo
cardiomyopathy: a study of the National Inpatient Sample 2008 to 2009. Am Heart J. 2012,
164:215-221. 10.1016/j.ahj.2012.04.010

19. Ahmad SA, Brito D, Khalid N, Ibrahim MA: Takotsubo cardiomyopathy. StatPearls Publishing,
2019.

20. Bybee KA, Kara T, Prasad A, et al.: Systematic review: transient left ventricular apical
ballooning: a syndrome that mimics ST-segment elevation myocardial infarction. Ann Intern
Med. 2004, 141:858-865. 10.7326/0003-4819-141-11-200412070-00010

2020 Nair et al. Cureus 12(1): e6804. DOI 10.7759/cureus.6804 8 of 8

https://dx.doi.org/10.1016/j.jacc.2009.08.057?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S1047951115001377?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S1047951115001377?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/atm.2018.11.08?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/atm.2018.11.08?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4330/wjc.v6.i7.602?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4330/wjc.v6.i7.602?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/ncpcardio1066?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/ncpcardio1066?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijcard.2015.02.113?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijcard.2015.02.113?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2019/6571045?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2019/6571045?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacc.2018.07.072?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacc.2018.07.072?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12659/MSM.881800?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12659/MSM.881800?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehn433?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehn433?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ahj.2012.04.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ahj.2012.04.010?utm_medium=email&utm_source=transaction
http://www.ncbi.nlm.nih.gov/pubmed/28613549.?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7326/0003-4819-141-11-200412070-00010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7326/0003-4819-141-11-200412070-00010?utm_medium=email&utm_source=transaction

	Broken Heart Syndrome Secondary To Liver Abscess
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Electrocardiogram on presentation showing diffuse ST elevation.
	FIGURE 2: Apical four-chamber view showing apical hypokinesia and ballooning characteristic of Takotsubo cardiomyopathy.
	FIGURE 3: Computed tomography scan of the abdomen revealing 2 x 3 cm hypodensity in the left lobe of the liver.
	FIGURE 4: Computed tomography scan of the abdomen after antibiotics showing resolution of the hypodensity in the liver.
	FIGURE 5: Apical four-chamber view in the echocardiogram repeated after 8 weeks showing normal left ventricular contraction.

	Discussion
	TABLE 1: Revised Mayo Clinic criteria used to diagnose takotsubo cardiomyopathy.

	Conclusions
	Additional Information
	Disclosures

	References


