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Takotsubo Cardiomyopathy
in a 22-Year-Old
Single-Ventricle Patient

We report a highly unusual case of a 22-year-old woman with single-ventricle anatomy and
a history of Fontan palliation who developed takotsubo cardiomyopathy. To our knowledge,
takotsubo cardiomyopathy has not previously been described in a patient with single-ven-
tricle anatomy, or more generally in any patient with congenital heart disease. The patient
presented at our clinic for urgent examination after a 2-day history of chest pain that had
begun upon the death of her dog. Invasive evaluation was refused by the patient; instead,
she underwent electrocardiogram-gated coronary computed tomographic angiography, to
rule out obstructive coronary disease.

A physician who suspects takotsubo cardiomyopathy in a patient should look for new-
onset chest pain and dyspnea coupled with these features: immediate onset of segmental
akinesia in the midventricular or apical aspects of the heart, elevation of brain natriuretic
peptide level 12 to 24 hours after onset of akinesia, elevation of troponin level 24 to 48
hours after onset, and disappearance of the segmental akinesia a few days after onset.
(Tex Heart Inst J 2016;43(1):61-4)

akotsubo cardiomyopathy (TC), also known as apical ballooning syndrome,

broken-heart syndrome, and stress-induced cardiomyopathy;, is a rare disease

that presents with chest pain and transient myocardial dysfunction, which
typically results in apical ballooning of the heart. First documented in Japan' in 1991,
takotsubo is a nonischemic cardiomyopathy that occurs in an estimated 1% to 2% of
patients who present with suspected ST-segment-elevation acute myocardial infarction
(MI).** It is characterized by symptoms that mimic an acute MI except for the mini-
mal release of cardiac enzymes and the absence of obstructive epicardial coronary ar-
tery disease in the vessels leading to the involved territory® The onset of symptoms is
typically preceded by a stressful event.*"> We report the case of a 22-year-old woman
with single-ventricle anatomy (after childhood Fontan palliation) who developed TC.

Case Report

A 22-year-old woman born with double-inlet left ventricle and L-transposition of the
great arteries had undergone pulmonary artery banding shortly after birth, and this
had been followed, when she was 4 years of age, by lateral-tunnel Fontan palliation.
The patient had done well thereafter and had led an active life, working full-time in
retail sales and exercising regularly without difficulty.

The patient presented at our clinic for an urgent examination after a 2-day history
of chest pain that had begun upon the death of her dog. She at first had experienced
hyperventilation and a sharp pain over her left breast that had radiated to her left
shoulder; this she rated as “6” on a scale of 1-10. She initially took 2 aspirin tablets,
with no relief. The next morning, the pain had abated slightly when she awoke, but
with activity it grew so strong that she took 3 tablets of ibuprofen and 1 tablet of
clonazepam, again with no relief.

Given her persistent chest pain, she presented at our clinic with an 8/10 pain level
and was admitted to the hospital. Deep breathing, coughing, sneezing, and lying
supine while drawing her knees to her chest exacerbated the pain. She reported no
palpitations, nausea, dizziness, or edema. Her blood pressure was 90/60 mmHg; her
heart rate, 78 beats/min; her respiration (regular and shallow), 20 to 28 breaths/min;
and her oxygen saturation, 95% on room air. Her physical examination revealed
nothing unusual, other than the expected single S, consistent with the absence of
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Fig. 1 A) Patient’s electrocardiogram 2 months before takotsubo cardiomyopathy diagnosis shows sinus rhythm with rightward axis
and right ventricular hypertrophy. B) Patient’s electrocardiogram upon presentation with takotsubo symptoms shows sinus rhythm with

new T-wave inversions in leads V, through V.

Fig. 2 Patient’s echocardiograms (apical 4-chamber views)
show A) normal single-ventricle baseline function one year
before takotsubo cardiomyopathy diagnosis and B) the typical
ballooning in the apex of the heart during her presentation with
takotsubo cardiomyopathy.

a functional pulmonary valve. An electrocardiogram
(ECG) revealed sinus rhythm at 95 beats/min with
right bundle branch block, QTc prolongation, and deep
T-wave inversions in leads V, through V,, II, and aVL
(Fig. 1) This ECG was markedly different from a previ-
ous outpatient ECG of hers, which had not shown the
deep anterolateral T-wave inversions. One sublingual
tablet of nitroglycerin produced no change in ECG re-
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Fig. 3 Echocardiograms (apical 4-chamber views) show apical
hypokinesis during A) diastole and B) systole. Note balooning of
the apex during systole and normal contractility in the remainder
of the myocardium.

Supplemental motion images are available for Figures 3A and 3B.

sults or relief in symptoms. The patient’s troponin I and
creatine kinase-MB isoenzyme levels were 0.07 ng/mL
and 0.5 ng/mL, respectively; and her brain natriuretic
peptide level was 188 pg/mL.

Echocardiography with contrast medium revealed
akinesis and ballooning of the cardiac apex, with nor-
mal contractility in the remainder of the myocardium
(Figs. 2 and 3). The estimated left ventricular ejec-
tion fraction (LVEF) was 0.35 to 0.40; that figure had
previously been 0.55. We chose ECG-gated coronary
computed tomographic angiography (CTA) over car-
diac catheterization, given the low pre-test likelihood
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of obstructive coronary artery disease and the family’s
preference. On the basis of the CTA, the left anterior
descending coronary artery appeared to supply the api-
cal portion of the ventricle, and there was no evidence
of obstructive coronary artery disease in this study (Fig,
4). The patient, after treatment with metoprolol, aspi-
rin, and a benzodiazepine, experienced gradual relief of
chest pain and was discharged from the hospital. Two
days later, she returned for a repeat echocardiogram,
which indicated improved wall motion (only mild hy-
pokinesis of the left ventricular apex) and an LVEF of
0.50 to 0.55. Repeat cardiac enzyme assays were nega-
tive. Two weeks later, a repeat echocardiogram revealed
normal wall motion, complete resolution of apical hy-

Fig. 4 Computed tomographic angiograms with electrocardio-
graphic gating show the A) right and B) left coronary arteries
after the diagnosis of takotsubo cardiomyopathy. Note that the
left anterior descending coronary artery appears to supply the
apical portion of the ventricle.

pokinesis, and an LVEF of 0.50 to 0.55; moreover, her
ECG studies had normalized (Fig. 5).

Discussion

To our knowledge, TC has not previously been de-
scribed in a patient with single-ventricle anatomy or,
more generally, in a patient with congenital heart dis-
ease. Our patient manifested typical signs and symp-
toms of TC, including T-wave changes, ST-segment
elevation or depression, trivial elevations of cardiac en-
zymes, and apical ballooning on echocardiographic ex-
amination."*"*""*? It should be noted that the prognosis
of patients with TC is good: most such patients experi-
ence complete resolution of symptoms and of echo-
cardiographic and ECG changes.”"** Our patient was
successfully treated with conservative measures: rather
than undergo invasive evaluation, she underwent ECG-
gated coronary CTA to rule out obstructive coronary
disease. It has been suggested that the apical and mid-
ventricular forms of TC have strong associations with
transient endothelial dysfunction, a condition that can
be tested by study of coronary response to acetylcholine
testing.”? Experienced cardiovascular centers are moving
toward elective predischarge catheterization and acetyl-
choline testing; however, in this case our adjunctive use
of CTA enabled us to avoid cardiac catheterization and

UCLA Echo
UCLA Eche

60dB T1/ 0/1/4
Gainz= 6dB  A=2

= 2:04:52
HR= 71bpm

UCLA Echo
UCLA Eche

60dB T1/ 0/1/4
Gainz -8dB  A=2

fStore in progres:
HR= 65bpm

Fig. 5 Echocardiograms from the A) apical 4-chamber view and
B) parasternal long-axis view show the resolution of takotsubo
cardiomyopathy.

Supplemental motion images are available for Figures 5A and
5B.
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acetylcholine testing: the likelihood (and usefulness) of
an interpretable study in the presence of a single ven-
tricle is probably low.

We should bear in mind that echocardiography per-
formed with contrast medium can provide good views
of the apical aspect of the heart when cardiac catheter-
ization is not an option. A physician who suspects TC
in a patient should look for new-onset chest pain and
dyspnea coupled with these features: immediate onset
of segmental akinesia in the midventricular or apical as-
pects of the heart, elevation of brain natriuretic peptide
level 12 to 24 hours after onset, elevation of troponin
level 24 to 48 hours after onset, and disappearance of
the segmental akinesia a few days after onset.
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