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Abstract: Takotsubo cardiomyopathy (TCM) is a condition characterized by reversible left
ventricular dysfunction. TCM usually has a good prognosis but, in rare situations, it can be
associated with life-threatening arrhythmias. We report a case and the management of TCM
with a high-grade AV block and QT prolongation followed by ventricular fibrillation.
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Introduction

Takotsubo cardiomyopathy (TCM) is a form of nonischemic cardiomyopathy char-
acterized by reversible changes in left ventricular function, especially in the mid-
apical segments.' The presence of arrhythmias in patients with TCM is uncommon,
and high-grade AV block is very infrequent.> However, the development of arrhyth-
mias in a patient with TCM is associated with high morbidity and mortality.”
Although TCM usually reverses completely, AV block may persist and require
a permanent pacemaker.” We describe a case of TCM with high-grade AV block
and QT prolongation followed by ventricular fibrillation (VF) cardiac arrest.

Case Presentation

A 56-year-old female with systemic arterial hypertension and grade 2 obesity, regularly
using spironolactone 25mg once daily, losartan 50mg twice daily, and amlodipine Smg
twice daily, was admitted to the emergency department with dyspnea and adynamia for
1 day. The patient denied syncope, angina, or palpitations. She reported having
experienced an episode of intense emotional stress 2 days before hospital admission.
On examination, she had a heart rate of 50 beats per minute, blood pressure of 140/
90 mm Hg, arterial oxygen saturation of 97% normal, and absence of clinical signs of
heart failure. The electrocardiogram (ECG) on admission (Figure 1A) showed second-
degree AV block 2:1, right branch block, left anterior fascicular block, biphasic T wave
in DII, DIII, aVF, V1, and V2 and inverted, deep, and asymmetric in DI, aVL, V3, V4,
V5, and V6, with QRS duration of 142ms and corrected QT interval of 689ms.
Ultrasensitive troponin I was 396 ng/L (normal range, NR<40 ng/L), and BNP was
307 pg/nL (NR<100 pg/mL). Renal parameters, serum electrolytes, and thyroid func-
tion tests were within normal limits. Transthoracic echocardiography (Figure 2 and
Video) showed a left ventricular ejection fraction (LVEF) of 40%, basal
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Figure | 12-Lead ECG (A) at admission showing incomplete right branch block, left anterior-superior divisional block, left axis deviation of the QRS, 2:1 AV block,
corrected QT interval prolongation (689ms) and inverted T waves; (B) at discharge showing resolution of T wave inversions and shortening of the QT interval after

pacemaker implantation.

Figure 2 Transthoracic echocardiographic 4-chamber view of the left ventricle in diastole (A) and in systole (B) shows basal hypercontractility (green arrow) and midapical

ballooning (yellow arrow).

Abbreviations: LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle.

hypercontractility and midventricular and apical ballooning,
the most common form of TCM presentation. To expand on
the investigation, coronary angiotomography did not show
coronary lesions, with a calcium score of zero, and cardiac
magnetic resonance (CMR) imaging confirmed the echocar-
diographic findings and did not show late enhancement
(Figure 3). Initially, no transvenous pacemaker was indi-
cated, because the patient was stable, asymptomatic, and
had adequate ventricular escape (50 bpm). On the
same day, the patient experienced a VF cardiac arrest, and
promptly underwent defibrillation with 200 joules and cardi-
opulmonary resuscitation maneuvers following the
Advanced Cardiovascular Life Support protocol. She
returned to spontaneous circulation after 3 minutes, with
immediate recovery of consciousness. The post-cardiac
arrest ECG showed the same pattern as that at the beginning
of hospitalization. The patient did not receive tracheal intu-
bation or sedo-analgesic drugs. Laboratory tests after cardiac

arrest did not reveal electrolyte abnormalities. The patient

underwent temporary pacemaker implantation, maintaining
hemodynamic stability, without the need for vasoactive
drugs. Because the high-grade AV block did not revert even
after 14 days, the patient underwent a dual chamber perma-
nent pacemaker implantation (DDD). On the 18th day,
a transthoracic echocardiogram follow-up showed normal-
ization of left ventricular wall motion, with an ejection frac-
tion of 52%; therefore, the patient was discharged from our
hospital. ECG at hospital discharge showed complete resolu-
tion of T wave inversions and shortening of the QT interval
(Figure 1B). At 1-year follow-up, ECG with pacing-off
revealed the persistence of high-grade AV block but with
a normal corrected QT interval.

Discussion

TCM was first described in 1990 by Sato et al* and is
characterized by transient left ventricular dysfunction,
with clinical, electrocardiographic, and laboratory charac-
teristics similar to those of acute coronary syndrome. The
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Figure 3 Cardiac magnetic resonance 4-chamber view of the left ventricle in diastole (A) and in systole (B) showing hypercontractility (green arrow) and typical apical

ballooning (yellow arrow) in takotsubo syndrome.

Abbreviations: LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle.

syndrome occurs predominantly in postmenopausal
women' after an episode of physical or psychological
stress. Its pathophysiology is not yet fully understood,
but excess catecholamines have been postulated to be
central to the pathogenesis of TCM.”

The diagnosis is based on clinical, echocardiographic,
and laboratory data. Although this is not a typical description
of the syndrome, the patient’s clinical condition follows the
diagnostic criteria proposed by the Mayo Clinic in 2008,
which include (1) transient hypokinesis, akinesis, or dyskin-
esis of the left ventricular mid segments with or without
apical involvement; the regional wall-motion abnormalities
extend beyond a single epicardial vascular distribution; (2)
absence of obstructive coronary disease or angiographic
evidence of acute plaque rupture; (3) new electrocardio-
graphic abnormalities (either ST-segment elevation and/or
T-wave inversion) or modest elevation in cardiac troponin;
and (4) absence of all of the following: pheochromocytoma,
myocarditis, and hypertrophic cardiomyopathy.®

The clinical suspicion was made based on the changes
in segmental mobility detected on the transthoracic echo-
cardiogram. This investigation was further developed with
the CMR, which confirmed the changes in segmental
mobility and the suspicion of TCM. In this sense, CMR
also lends itself to the investigation of differential diag-
noses, such as myocarditis or even acute myocardial

infarction. According to the description by Eitel et al,’

the observation of late gadolinium enhancement allows
such differentiation, because it is absent in TCM, intense
in acute myocardial infarction (greater than 5 standard
deviations above the mean of the intensity of the myocar-
dial signal), and irregular in myocarditis. In some cases of
TCM, it is possible to observe myocardial edema in CMR,;
however, this finding is considered nonspecific.

We opted for coronary tomography instead of coronary
angiography to rule out coronary artery disease (CAD),
because the pretest probability of CAD for our patient was
low and the clinical and echocardiographic diagnosis of
TCM was very likely.

ECG is altered in most patients with TCM (>95%) and
usually shows ST segment elevation in the precordial leads
(81%), ST segment depression, T-wave inversion (usually
deep and diffuse), prolongation of the QT interval, and
presence of pathological Q waves.® Arrhythmias have been
described as an uncommon complication of TCM and may
include ventricular arrhythmia, atrial fibrillation, torsades de
pointes, and AV node dysfunction.’ High-grade AV block is
rarely found in patients with TCM and has a prevalence of
only 2.9%.° The exact association between AV block and
TCM is not clear, but it can be explained by the continual
ischemic status due to microvascular dysfunction.'®

Our case shows a rare association between AV block
and TCM. Although recovery of left ventricular function
occurs in most patients, AV block can persist.'' It is
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difficult to know whether AV block is the cause of or the
result of stress-induced cardiomyopathy. Therefore, the
best method for managing high-grade AV block associated
with TCM remains uncertain. The electrical changes pre-
sent in this patient (mainly the prolongation of the QT
interval) may have favored the outcome for VF (phenom-
enon R over T). The dramatic evolution to VF suggests
that the implantation of a temporary pacemaker in these
patients should not be delayed. An implantable cardiover-
ter defibrillator was not indicated because VF can be
managed with a temporary approach until recovery of
repolarization time and left ventricular function.'® In our
patient, we opted for the implantation of a permanent
pacemaker on day 14 due to the persistence of AV block.
In patients with TCM, time interval pacemaker implanta-
tion is not well established.'? In some cases, AV conduc-
tion disorder is transient. However, temporary pacemaker
implantation for a long time can be associated with several
complications, such as perforation of the right ventricle
and infections. Long-term follow-up is necessary to verify
the resumption of 1:1 AV conduction and, therefore, unne-
cessary stimulation should be avoided.

In Box 1 you will find the learning points of this case
report.

Box | Learning Points

I. The presence of arrhythmias in patients with TCM is uncommon,
and high-grade AV block is associated with high morbidity and
mortality.

2. The exact association between AV block and TCM is not clear, but
it can be explained by the continual ischemic status due to the

microvascular dysfunction.

3. TCM usually reverses completely, but AV block may persist in spite

of complete clinical recovery.

4. Patients with high-grade AV block and TCM, especially those with
prolonged QT interval, require a temporary pacemaker due to the
high risk of malignant ventricular arrhythmias.

5. The time required for the indication of the definitive pacemaker is
not yet clear. Because the likelihood of AV block reversal is low, we
believe that the time between symptom onset up to 14 days is

adequate.

6. The choice of pacemaker (dual chamber versus biventricular) in
patients with left ventricular dysfunction (LV) due to TCM is not clear.
Because LV dysfunction is reversible in most patients with TCM,

a dual chamber pacemaker may be preferable to a biventricular

In conclusion, the recognition of AV conduction
defects in patients with TCM is important, because they
may not resolve and may need an intervention like pace-
maker implantation. Such situations are underrecognized
but are potentially fatal and need timely management for
patient safety.

Abbreviations

TCM, takotsubo cardiomyopathy; ECG, electrocardio-
gram; NR, normal range; LVEF, left ventricular ejection
fraction; CMR, cardiac magnetic resonance; LV, left ven-
tricular; AV, atrioventricular; VF, ventricular fibrillation.
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