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Abstract

Takotsubo cardiomyopathy (TTC) is a rare clinical syndrome de-
fined as a profound but reversible left ventricular dysfunction in
the absence of coronary artery disease. We describe the clinical
features and management of TC manifesting in the postoperative
period in a patient undergoing liver transplantation. Two days after
surgery, the patient developed clinical features of acute myocar-
dial infarction. Ecochardiography revealed hypokinesis of the left
ventricle. Coronary angiography revealed normal arteries without
any stenosis or obstruction. The patient required vasopressor and
inotropic support. The placement of intra-aortic balloon pump had
a beneficial effect on the management of heart failure. The patient
had a complete recovery of cardiac function 40 days after surgery.
TC is a possible occurrence after liver transplant. Awareness of this
condition is essential as early diagnosis and prompt management
can save the patient’s life.
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Introduction

Takotsubo cardiomyopathy (TTC), also known as apical bal-
looning syndrome or stress cardiomyopathy, is a reversible
cardiac syndrome characterized by transient left ventricular
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dysfunction, electrocardiographic changes that can mimic
acute myocardial infarction, and minimal release of myocar-
dial enzymes in the absence of significant coronary artery
disease [1]. This syndrome, which was first described in the
Japanese population, is frequently precipitated by a stressful
event [2].

We describe a case of Takotsubo cardiomyopathy oc-
curring at our institution in a patient following liver trans-
plantation. In addition, the diagnostic criteria and therapeutic
modalities in the management of this acute cardiomyopathy
are discussed.

Case Report

A 66-year-old man presenting with end-stage liver disease
secondary to alcohol consumption and a preoperative Model
for End-Stage Liver Disecase (MELD) score of 23 was re-
ferred to our center for liver transplantation. His past medi-
cal history included autologous bone marrow transplantation
16 years ago after a Hodgkin lymphoma. The patient had
complications presented as portosystemic encephalopathy
and spontaneous bacterial peritonitis. Preoperative medica-
tions included spironolactone, lactulose, norfloxacin and ri-
faximin. Cardiac evaluation before surgery was normal. The
pretransplant evaluation included an unremarkable transtho-
racic echocardiogram with normal left ventricular function
with an ejection fraction of 60%. Eight units of fresh frozen
plasma were transfused during the surgery in order to im-
prove coagulation time. There was no need to transfuse red
cells. The patient did not require pressors during the surgi-
cal procedure and had no significant hemodynamic changes.
The immediate post transplant period was good until 48
hours after transplant when ST elevation was observed on
the telemetry monitor. A 12-lead electrocardiogram showed
signs of cardiac ischemia (Fig. 1). Peak total creatine kinase
levels were 522 U/L (normal 0 - 25) and troponin levels
were 0.55 ng/ml (normal 0 - 0.01). Right heart catheteriza-
tion showed cardiogenic shock with a cardiac index of 1.7 I/
min/m2. An emergent echocardiographic evaluation revealed
an akinesia of the apical segment of the left ventricle and
normal contraction of basal segments of the left ventricle,
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Figure 1. ECG two days after liver transplantation showing ST elevation suggesting extensive anterior wall
myocardial ischemia (A) and a normal tracing after recovery (B) in the patient with takotsubo cardiomyopathy.

showing a typical aspect of end-systolic left ventricular bal-
looning. Estimated left ejection fraction was approximately
28%. Coronary angiography showed the absence of obstruc-
tive coronary artery disease (Fig. 2). A preliminary diagno-
sis of Takotsubo cardiomyopathy was made. Treatment in-
cluded vasodilators (nitroglycerine and hidralazine) and beta
blockers. The patient recovered from this event; however,
he developed increasing renal failure and encephalopathy.
During the next days, a right-sided pleural effusion gradu-
ally increased. The patient became hypoxic and experienced
acute respiratory failure, requiring emergent orotracheal in-
tubation and pleuroscentesis (placement of pigtail catheter).
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At this time, the patient was hemodynamically unstable and
on high doses of norepinephrine and dobutamine. He also
required amiodarone to revert an acute atrial fibrillation. A
new echocardiogram estimated a left ejection fraction of
9%. An intra-aortic balloon pump with 1 : 1 support allowed
tapering of pharmacologic treatment. Cardiac index and
wedged pulmonary pressure values were 1.7 ml/min/m? and
23 mmHg, respectively. On postoperative day 35, inotropic
and vasotropic dependence was significantly decreased, and
echocardiography revealed an ejection fraction of 30%. By
postoperative 23 day, in the light of improving hemodynam-
ics, it was decided remove the intra-aortic balloon pump.
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Figure 2. Coronary angiography in the patient with takotsubo cardiomyoptahy. Obstructive coronary
artery disease was not seen in the right or left coronary artery.

By the following days, the patient was completely weaned
from all inotropic, vasotropic, mechanical, respiratory and
renal support. The patient’s subsequent hospital course was
unremarkable and he was discharged 40 days after liver
transplantation in good condition, with no signs of cardiac
insufficiency and a well-functioning liver graft. Outpatient
transthoracic echocardiogram 4 weeks later showed normal
left ventricular function with no wall motion abnormalities,
and electrocardiogram showed normal findings with resolu-
tion of ST segment elevation (Fig. 1).

Discussion

During the last years, there have been several reports of
patient with profound, reversible left ventricular dysfunc-
tion after sudden emotional stress [1-3]. This syndrome was
described by Japanese authors in 1990, and referred to as
“takotsubo cardiomyopathy” [2]. More recently, the term
“transient left ventricular ballooning” has been used to de-
scribe similar cardiac contractile abnormalities in patients
after emotional or physical stress [3]. The prevalence of the
disease is unknown. However, since TTC has become more
widely recognized and more specific criteria have been es-
tablished, higher prevalence rates have been reported [4].

In our patient the diagnosis of TTC was based on: 1) a
reversible wall motion abnormality; 2) transient ST-T seg-
ment abnormalities on the ECG; 3) minimal evidence of cor-
onary artery stenosis, vasospasm and disturbance of micro-
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circulation; and 4) physical or emotional stress as triggering
factor. In liver transplant patients, high levels of stress can
be expected, and in the case of a postoperative complication,
this can be significantly increased. In fact, this syndrome has
been recently reported in the perioperative setting of liver
transplantation [5-7].

Despite an increased awareness of TTC, the pathophysi-
ologic mechanism remains unknown. Leading hypotheses
describe several etiologies including impaired myocardial
perfusion, cardiac myocyte injury and metabolic dysfunc-
tion induced by physical or emotional stress [2, 8, 9]. Of
these, catecholamine-mediated myocardial injury remains
the most favored explanation [10]. Recently, both clinical
and experimental studies, demonstrate this last finding. In
this regard, a marked increase in catecholamine levels was
observed in patients with stress-induced TTC [11]. More-
over, animal studies show that a prior treatment with o and 8
antagonists prevents sympathetic-induced TTC [12]. On the
other hand, microvascular dysfunction and spasm have also
been thought to be the cause of TTC. A decrease in coronary
flow reserve, measured by different methods, was observed
in patients with TTC [13-15]. However, at present it remains
unknown whether microsvascular dysfunction plays a caus-
ative role in TTC or whether, when observed, it is a conse-
quence of a primary myocardial impairment process.

As with the mechanisms that produce this syndrome,
the optimal treatment for the TTC remains unknown. In
our case the management was that of a patient with myo-
cardial ischemia. Like any patient presenting acutely with
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chest pain, ECG changes and left wall motion abnormalities
underwent a coronary angiography, where minimal changes
were observed. After having suspected the diagnosis of TTC,
a close monitoring for the development of cardiogenic shock
or malignant arrhytmias was indicated. In this regard, it was
necessary to use amiodarone to reverse an acute atrial fibril-
lation. Also, due to pump failure unresponsive to standard
drug treatments an intra-aortic balloon counterpulsation was
indicated. In this case the mechanical device was able to nor-
malize the hemodynamic changes and made possible the dis-
charge of the patient from the hospital after device removal.

In conclusion, takotsubo or stress cardiomyopathy is an
increasingly type of acquired cardiomyopathy in patients
undergoing liver transplantation. The clinical picture closely
resembles that of an acute coronary syndrome. Prognosis is
good with appropiate supportive management in the acute
phases. Finally, as ocurred in our patient, the use of percuta-
neous intra aortic (ventricular) assist device was successful
in the treatment of severe cardiogenic shock associated with
TTC.
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