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Postoperative left ventricular apical ballooning: 
Transient Takotsubo cardiomyopathy following 
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 Patient: Female, 51
 Final Diagnosis: Takotsubo cardiomyopathy
 Symptoms: —
 Medication: —
 Clinical Procedure: —
 Specialty:	 Cardiology	•	Transplantology

 Objective: Rare disease
 Background: Left ventricular apical ballooning syndrome (LVAB), also known as Takotsubo cardiomyopathy, is a cardiac syn-

drome characterized by transient left ventricular dysfunction in the absence of obstructive atherosclerotic cor-
onary artery disease. An episode of emotional stress, typically in female patients, is believed to precede and 
trigger the development of this syndrome.

 Case Report: We report a case of Takotsubo cardiomyopathy that developed after orthotopic liver transplantation in a 51-year-
old woman. On D2 (day 2) the patient had severe hemodynamic compromise. Echocardiography showed sys-
tolic dysfunction of the left ventricle (LV), with ejection fraction (EF) of 20% and anteroapical akinesis and bal-
looning of the apical 2/3 of the LV. Troponin T was elevated but other markers of myocardial necrosis were 
negative, as was coronary angiography. From D7 onward, there was an improvement in the hemodynamics in 
conjunction with a gradual increase of LV EF. The patient was dismissed from the hospital on D30 with signs 
of normal cardiac function and LV motion and EF of 50%. Liver function was also excellent.

 Conclusions: Every major operation, including liver transplantation, is associated with emotional stress for the patient. 
Therefore, it is necessary to consider Takotsubo cardiomyopathy in the differential diagnosis of heart failure de-
veloping early after LT, and clinicians should subsequently use adequate diagnostic and therapeutic measures.
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Background

Left ventricular apical ballooning syndrome (LVAB), also known 
as Takotsubo cardiomyopathy, is a cardiac syndrome charac-
terized by transient left ventricular dysfunction in the absence 
of obstructive atherosclerotic coronary artery disease. An ep-
isode of emotional stress, typically in female patients, is be-
lieved to precede and trigger the development of this syn-
drome. Excessive physical stress, including major surgery, is 
another suspected cause. Liver transplant has been associat-
ed with LVAB in a limited number of case reports. Takotsubo 
cardiomyopathy usually represents an acute coronary syn-
drome characterized by chest pain, pulmonary edema, elec-
trocardiographic changes, elevated cardiac enzymes, and, in 
some cases, cardiogenic shock. These symptoms can be mod-
ified shortly after major surgery. Early detection is crucial for 
further treatment and can be rather challenging.

Case Report

We report a case of transient left ventricular apical balloon-
ing syndrome (Takotsubo cardiomyopathy) that occurred af-
ter orthotopic liver transplantation. A 51-year-old woman with 
end-stage liver cirrhosis with ascites and fluidothorax second-
ary to autoimmune hepatitis underwent successful orthotopic 
liver transplantation in September 2011. The patient’s medi-
cal history included systemic lupus erythematosus syndrome 
(presenting with liver and kidney dysfunction, hemolytic ane-
mia, and joint involvement), hepatitis type A, and gastroin-
testinal bleeding, without a prior history of coronary artery 
or valvular diseases, systemic hypertension, diabetes, smok-
ing, or hyperlipidemia. Transthoracic echocardiography prior 
to transplantation demonstrated normal left ventricular size 
and function (60% ejection fraction). There were no stress-in-
duced wall motion abnormalities and the cardiac valves were 
normal. There was a chronic pleural effusion in the right tho-
rax. The intraoperative course was uneventful. The patient 
had an estimated blood loss of 500 mL and received 1 unit 
of platelets. The patient did not require inotropic support 

during the procedure and had no hemodynamic instability. 
Thromboelastogram during the procedure did not reveal any 
evidence of a hypercoagulation state and the patient was ex-
tubated 6 hours after surgery.

Anuria developed on D1 (day 1) after surgery, with the need 
for continuous venovenous hemofiltration and reintubation. 
On D2, severe hemodynamic compromise manifested, with the 
need for significant inotropic support (norepinephrine and do-
butamine). Because symptoms of low cardiac output with sys-
tolic blood pressure below 80 mmHg persisted, an intra-aortic 
balloon pump was placed. Echocardiography was performed, 
showing severe systolic dysfunction of the left ventricle (LV), 
with an estimated ejection fraction (EF) of approximately 20% 
and anteroapical akinesis and ballooning of the distal and api-
cal walls. Chest x-rays revealed pulmonary edema consistent 
with severe cardiac failure (Figure 1). A 12-lead electrocar-
diogram demonstrated anterior and lateral T-wave inversion 
(Figure 2). Troponin T was elevated at 1.21 ug/l (normal range 

Figure 1. Chest x-ray: pulmonary edema.

Figure 2.  EKG: flipped T waves in anterior and 
lateral wall.
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0–0.014), but other markers of myocardial necrosis were nega-
tive. The suspicion of Takotsubo cardiomyopathy was confirmed 
by left ventriculography, with apical wall motion abnormali-
ties (Figure 3) and a negative coronary angiography (Figures 4 
and 5). The next day, an endomyocardial biopsy from the right 
ventricle was performed, with no evidence of acute myocardi-
tis. From D7 onward, an improvement in the hemodynamics, 
in conjunction with a gradual increase of LV EF, was recorded 
on echocardiography, and the intra-aortic balloon pump was 
removed on D9. The patient was dismissed from the hospital 

on D30 with signs of normal cardiac function and LV motion 
and EF of 50%. Liver function was also excellent.

One year after LT, the patient has good liver and heart func-
tion and is living a full life.

Discussion

Today, liver transplantation candidates are increasingly old-
er; thus, it is not surprising that they have more cardiovascu-
lar comorbidities. Apart from the fact that they are older and 
have more comorbidity, there are specific cardiovascular re-
sponses to cirrhosis that can have a harmful effect on the post-
operative course after LT. As presented by Raval [1], patients 

Figure 3.  Left ventriculography during systole showing apical 
ballooning.

Figure 5. Angiography RCA.

Figure 4. Angiography LCA.

Figure 6. The Japanese octopus trap – takotsubo.
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with cirrhosis usually demonstrate increased cardiac output 
and a compromised ventricular response to stress, a condition 
termed cirrhotic cardiomyopathy. Low systemic vascular resis-
tance and bradycardia are also commonly seen in cirrhosis and 
can be aggravated by beta-blocker use. These pathophysiolog-
ic changes all increase the potential for cardiovascular compli-
cations, particularly when exposed to the hemodynamic stress 
that LT patients face in the immediate post-operative period.

For these reasons, prior to placement on the waiting list, old-
er liver transplant candidates in particular are very carefully 
examined (echocardiography, angiography, right-sided heart 
catheterization) to minimize the risk of adverse posttrans-
plant cardiovascular events. In spite of these preventive mea-
sures, unpredicted life-threatening complications may occur 
and require heightened recognition and adequate treatment.

Takotsubo cardiomyopathy is one of the rare but very dan-
gerous adverse cardiac events that have been reported af-
ter various major surgeries, including liver transplantation. 
The disease takes its name from the typical left apical bal-
looning observed on the end of the systolic left ventriculo-
gram, which has the appearance of a Tako-Tsubo, a term for 
an ancient device used in Japan to trap octopuses in the sea 
(Figure 6). Other names – stress cardiomyopathy, left ventric-
ular apical ballooning syndrome, and broken heart syndrome 
– are used interchangeably. Although initially reported only in 
Japan [2–4], it has been reported in patients with diverse eth-
nic backgrounds from all over the world [5].

The first case of Takotsubo cardiomyopathy in the setting of 
LT was described by Lee [6] in 2007 and the treatment of this 
patient was successful. In the following year, Tiwari [7] de-
scribed a similar case. In 2012, Pires [8] described the course 
of the disease in 2 young patients who manifested cardiogen-
ic shock secondary to severe left ventricular dysfunction, fol-
lowed by complete recovery of ventricular function in the ear-
ly period after the LT.

Limited endomyocardial biopsy data are available from patients 
with Takotsubo cardiomyopathy. Histologic findings vary from 
no evidence of myocarditis to interstitial fibrosis with or with-
out slight cellular infiltration [9,10]. Abe [11] describes intersti-
tial fibrosis in 6 patients (100%) and slight cellular infiltration 
in 3 others (50%). In the literature, we did not find any data 
on endomyocardial biopsy in patients with Takotsubo cardio-
myopathy after a LT.

Conclusions

Every major operation causes emotional stress for the patient 
and it is understandable that organ transplantation, when the 
patient is aware of the fact that their life depends on the death 
of another person, is associated with an even greater emo-
tional storm. Therefore, it is necessary to consider the possi-
bility of Takotsubo cardiomyopathy developing early after a 
LT and to use adequate diagnostic and therapeutic measures.
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