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Abstract

Takotsubo cardiomyopathy (TC) is characterized by transient wall motion abnormalities most commonly involving the
left ventricle (LV). Although biventricular TC had been considered uncommon condition, recently biventricular TC has
been reported as a new variant observed in 19-42% of all TC presentations. Since biventricular TC has a poor prognosis as
compared with isolated TC, it is important to distinguish between isolated LV TC and biventricular TC. We present a case
of 70-year-old female with dyspnea persisting for 2 days. Electrocardiogram showed symmetrical T-wave inversion in leads
V2-V4. Transthoracic echocardiography (TTE) revealed diffuse hypo-kinesis except for the apical inferior LV and LV ejec-
tion fraction of 32%. Hyper-kinesis of the right ventricular (RV) basal segment and dys-kinesis of the RV apical segment.
2 weeks after admission, coronary angiography showed no evidence of significant stenosis. LV ejection fraction improved
to 51% and wall motion abnormalities of the RV basal and apical segments were ameliorated to normo-kinesis. Electrocar-
diogram revealed symmetrical and deepened T-wave inversion in leads V2-V3. The presence of a transient abnormality in
biventricular wall motion beyond a single coronary artery perfusion territory with new electrocardiographic change met the
diagnostic criteria of definite TC defined by Mayo Clinic criteria. 4 weeks after admission, no recurrence of wall motion
abnormalities in both ventricles were found and T-wave inversion ameliorated. To our knowledge, this is the first report of
biventricular TC with asymmetrical abnormities of wall motion between LV and RV.

Keywords Stress cardiomyopathy - Apical ballooning cardiomyopathy - Ampulla cardiomyopathy - Takotsubo
cardiomyopathy - Broken heart syndrome

Introduction

Takotsubo cardiomyopathy (TC) is characterized by tran-
sient wall motion abnormalities of left ventricular (LV) api-
cal ballooning without significant coronary artery stenosis.
Although biventricular TC has been considered uncommon
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condition, recent studies suggest that biventricular TC has
been reported as a new variant observed in 19-42% of all
TC presentations [1-4]. Furthermore, the rates of in-hospital
mortality and long-term clinical adverse events were signifi-
cantly higher in biventricular TC than isolated LV TC [1, 2,
4, 5]. In this context, it is important to distinguish between
isolated LV TC and biventricular TC. In previous reports,
wall motion abnormalities of LV and RV were symmetric in
biventricular TC. Here we present a case of biventricular TC
with asymmetrical wall motion between LV and RV.

Case report
A 70-year-old female was admitted to our hospital because

of dyspnea persisting for 2 days. She was afebrile, denied
any cold symptom, and not aware of chest discomfort such
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as chest pain. The patient had no history of cardiac disease
and had taken no medication. She attended her general
practitioner, who pointed out cardiomegaly (cardiothoracic
ratio 71%) and pulmonary congestion in her chest X-ray.
She was referred to our hospital for further evaluation. She
had not been aware of the preceding physical and emotional
stress. On physical examination, her pulse was irregular
at 166 beats/min, blood pressure was 119/95 mmHg, and
oxygen saturation was 89% on room air. Distended jugular
veins and edema in both lower legs were observed. Labora-
tory data showed plasma brain natriuretic peptide 452 pg/
mL, creatinine kinase 125 IU/L, and negative C-reactive
protein. Transthoracic echocardiography (TTE) showed
diffuse hypo-kinesis except for the apical inferior left ven-
tricular wall (LV) (Fig. 1a: arrow head). LV ejection fraction
was assessed by modified biplane Simpson’s method and
the value of 32% (Table 1), and no evidence of significant
mitral regurgitation. Hyper-kinesis of the right ventricular
(RV) free wall basal segment (Fig. 2a: arrow), dys-kinesis
of RV mid-portion (Fig. 2a: cross), and akinesis of the RV
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Fig. 1 Echocardiographic change [apical four-chamber view (top),
apical two-chamber view (middle), and apical three-chamber view
(bottom)] of the presented case a on admission and b 14 days after
admission. a Diffuse hypo-kinesis (arrow head) except for the apical
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apical segment (Fig. 2a: arrow head). RV-S’ was as high as
16.5 m/s (Fig. 2a: bottom) possibly due to hyper-kinesis of
the RV basal wall motion. Electrocardiogram showed atrial
fibrillation with tachycardia (heart rate of approximately
175 beats per minute) and symmetrical and shallow T-wave
inversion (Fig. 3a: black arrow) in leads V2—-V4 and no sig-
nificant ST elevation (Fig. 3a). Emergency coronary angi-
ography (CAG) was necessary to exclude ischemic heart
disease, but she did not agree to undergo CAG. Further-
more, she refused even minimal invasive examination such
as blood examination. She received beta blocker (bisoprolol
2.5 mg) and digoxin 0.125 mg for atrial fibrillation with
tachycardia. The following day of administration, heart rate
ameliorated to 100 beats per minute. Atrial fibrillation with
tachycardia was improved temporarily, it exacerbated and
average heart rate was from 120 to 150 beats per minute
with ECG monitoring from day 2 of administration. Two
weeks after admission, coronary angiography showed no
evidence of significant stenosis (Fig. 4). Coronary spasm
provocation test was not performed. The wall motion of LV
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inferior LV wall at end-systole. b The motion of LV wall segments
were ameliorated to normo-kinesis except for LV apical segment
(arrow head). RA right atrium, RV right ventricle, LA left atrium, LV
left ventricle, Ao aorta
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Table 1 Time course of the laboratory and echocardiographic data of
the presented case

On admission 2 weeks after

admission
BNP (pg/mL) 452 96
LVDd (mm) 42 43
LVDs (mm) 32 32
LVEDVi (mL/m?) 50 34
LVESVi (mL/m?) 34 16
LVSVi (mL/m?) 16 17
LVEF (%) 32 51
E (cm/s) 93 106
E' (cm/s) 8 5
E/E' ratio 11 23
TRPG (mmHg) 42 26
RVSP (mmHg) 50 29

BNP brain natriuretic peptide, LVDd left ventricular end-diastolic
diameter, LVDs left ventricular end-systolic diameter, LVEDVi left
ventricular end-diastolic volume index, LVESVi left ventricular end-
systolic volume index, LVSVi left ventricular stroke volume index,
LVEF left ventricular ejection fraction, TRPG tricuspid regurgitation
peak gradient, RVSP right ventricular systolic pressure

wall segments was ameliorated to normo-kinesis except for
LV apical segment and LVEF improved to 51% (Fig. 1b
and Table 1). Wall motion abnormalities of the RV had
been already ameliorated to normo-kinesis, and RV-S’ of
11.0 cm/s (Fig. 2b). We could not obtain the same image on
admission with satisfactory quality for presentation. There-
fore, we referred to subcostal 4-chamber view as an image of
close to apical 4-chamber view. Electrocardiogram revealed
atrial fibrillation (heart rate of approximately 81 beats per
minute) and symmetrical and deepened T-wave inversion
(Fig. 3b: black triangle) in leads V2—V3. The presence of a
transient abnormality in biventricular wall motion beyond
a single epicardial coronary artery perfusion territory with
new electrocardiographic change met the diagnostic crite-
ria of definite TC defined by Mayo Clinic criteria [6]. She
received diuretics (intravenous administration of furosem-
ide 40 mg) and angiotensin II receptor blocker (telmisartan
20 mg) for heart failure. Since hemodynamics was main-
tained stable, inotropic agent or support with intra-aortic
balloon pump were no longer needed. Heart failure was con-
sidered to be improved from the disappearance of pulmonary
congestion and reduction of cardiomegaly (cardiothoracic
ratio 52%) in her chest X-ray and brain natriuretic peptide
of 96 pg/mL. 4 weeks after admission, TTE revealed no
recurrence of regional wall motion abnormalities in both
ventricles. Atrial fibrillation with tachycardia (heart rate
of approximately 121 beats per minute) and T-wave inver-
sion in leads V2-V4 (Fig. 3c: white arrow) were amelio-
rated. Since normal kinesis in biventricular wall motion was

sustained, she was discharged from our hospital 5 weeks
after her admission.

Discussion

The pattern of the wall motion abnormality in RV observed
in this case was a typical feature of right ventricular TC,
but diffuse hypo-kinesis in LV was uncommon as TC. It
had been also suspected that LV wall abnormality might
be attributed to tachycardia-induced cardiomyopathy (TIC).
TIC is defined as the presence of tachycardia (heart rate from
120 to 200 beats per minute), which persists for more than
10-15% of the day [7]. In this case, TIC was not completely
excluded because we could not present all of the records
of heart rate during entire hospitalization and the rate of
tachycardia in a day. But the pattern of biventricular wall
motion abnormality would be atypical as TIC and further
it was improved despite the continuation of tachycardia.
TC is defined by Mayo Clinic criteria as follows: the pres-
ence of a transient abnormality in LV wall motion beyond
a single epicardial coronary artery perfusion territory with
new electrocardiographic abnormalities, modest elevation
in cardiac troponin, or absence of obstructive coronary
disease [6]. In this context, it is our firm belief that wall
motion abnormality in LV was attributed to TC. TC includes
various types according to the affected region in LV such
as apical ballooning type, mid-ventricular ballooning type,
basal ballooning type, apical hyper-contractility type, and
multiple segments affected type [8]. Recently, these previ-
ous conditions are represented as takotsubo syndrome [9].
Our case is compatible as multiple segments affected type
of TC. Wall motion abnormalities typically occur in LV,
but it can also affect RV as well and show some variant
forms, such as isolated right ventricular type [10, 11] or
biventricular type. The biventricular TC was first reported in
2004 [12] and has been recognized as a very rare form, but
the number of reports on biventricular TC has been increas-
ing over time possibly because of its increasing recogni-
tion. Biventricular TC constitutes approximately 19-42%
of all TC presentations [1—4]. Several possible mechanisms
of isolated TC have been reported such as coronary artery
spasm [13], coronary artery microvascular dysfunction [14]
and catecholamine cardiotoxicity [15], but the precise cause
remains unclear. The precise mechanism of biventricular TC
also remains to be explained. In the case report literature
between 2004 (first report) and 2018, 39 cases of biven-
tricular TC have been reported including the present case.
Biventricular TC cases consisted of 4 men (10%) [1, 16—18]
and 35 women (90%) [1, 12, 19-42], age from 36 to 89 years
(median age was 78.0 years), and LVEF of 35.9+10.5% at
the first presentation. In all cases except for ours, the wall
motion abnormalities of apical ballooning akinesis and basal
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Fig.2 Echocardiographic
change [RV-focused apical four-
chamber view at end-diastole
(top), RV-focused apical four-
chamber at end-systole (mid-
dle), and tissue Doppler imag-
ing for measurement of RV-S’
(bottom)] of the presented case
a on admission and b 14 days
after admission. a Hyper-
kinesis of the RV free wall basal
segment (arrow), dys-kinesis

of RV mid-portion (Fig. 2a:
cross), and akinesis of the RV
apical segment (arrow head) at
end-systole. RV-S' was 17 cm/s
on admission. b The motion

of RV free wall basal segment
was ameliorated to normo-
kinesis and RV-S’ of 11.0 cm/s
at 14 days after admission. AP4
apical four-chamber view, SC4
subcostal four-chamber view,
RA right atrium, RV right ventri-
cle, LV left ventricle, Ao aorta
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hyper-kinesis were symmetrical between LV and RV (only
one case [19] was inverted TC, which was also symmetri-
cal wall motion). Biventricular TC has a potential to cause
the critical complications, such as cardiac rupture [23, 24]
and requirement of hemodynamic support with intra-aortic
balloon pump [35]. Some previous data indicate that biven-
tricular TC portends poor prognosis. Biventricular TC was
more likely to require inotropic support upon admission [5]
and showed higher rate of in-hospital mortality and the long-
term clinical adverse events (cardiac death, recurrence of
TC, and re-hospitalization due to heart failure) compared to
isolated LV TC [4]. Moreover, RV involvement was an inde-
pendent predictor of the following end point, all-cause death,
re-hospitalization due to heart failure and recurrence of TC
clinical adverse event in multivariate analysis. [4]. From
those findings [1, 2, 4], it is pivotal to distinguish between
isolated LV TC and biventricular TC. Until now, all of the
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reported cases with biventricular TC showed symmetric
abnormalities of wall motion between LV and RV. To our
knowledge, this is the first case of biventricular TC with dif-
fuse LV hypo-kinesis and asymmetrical wall motion between
LV and RV. Encountering patients with TC much attention
should be paid to biventricular type as a differential diag-
nosis. Further investigation is warranted to further address
various issues regarding biventricular TC with asymmetrical
abnormities of wall motion between LV and RV including
its long-term prognosis.

Conclusions

We presented a case of biventricular TC with hypo-kinesis
of diffuse LV. To our knowledge, this is the first report of
biventricular TC with asymmetrical abnormities of wall
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Fig. 3 Electrocardiography of the presented case on admission,
14 days after admission, and 28 days after admission. Atrial fibrilla-
tion with tachycardia (heart rate of approximately 175 beats per min-
ute) and symmetrical and shallow T-wave inversion (black arrow) in
leads V2-V4 and no significant ST elevation on admission. Atrial
fibrillation (heart rate of approximately 81 beats per minute) and
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28 days after
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admission
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symmetrical and deepened T-wave inversion (arrow head) in leads
V2-V3 at 14 days after admission. Atrial fibrillation with tachycar-
dia (heart rate of approximately 121 beats per minute) and T-wave
inversion ameliorated (white arrow) in leads V2-V4 at 28 days after
admission

Fig.4 Coronary angiography of the presented case. It showed no evidence of significant stenosis. RCA right coronary artery, LCX left circum-

flex artery, LAD left anterior descending artery

motion between LV and RV. Comprehensive assessment
of both ventricles is crucial since biventricular TC shows
worse prognosis than isolated LV TC.
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