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Female, 54-year-old
Takotsubo cardiomyopathy
Chest discomfort ¢ general malaise

Cardiology

Unusual clinical course

Takotsubo cardiomyopathy is characterized by apical ballooning and excessive constriction of the base of heart.
However, reverse takotsubo cardiomyopathy, wherein ballooning from the mid-ventricle to the base of the heart
occurs with excessive constriction of the apex, has also been reported. We report a case of a transition from
atypical wall motion abnormality to a typical takotsubo cardiomyopathy pattern.

A 54-year-old woman was following excessive sugar and dietary restrictions because of concerns regarding
her blood sugar levels while receiving treatment for diabetes at another hospital. She presented at our hos-
pital with general malaise and chest discomfort after several days of significantly increased workload. On ad-
mission, blood tests showed elevated cardiac enzymes. Electrocardiogram showed ST elevation of V2-V3 and
poor R-wave enhancement of the anterior precordial lead. Coronary angiography showed no significant steno-
sis; however, left ventricular (LV) angiography showed a decrease in mid-ventricular wall motion. On the ba-
sis of these findings, she was diagnosed with a reverse takotsubo cardiomyopathy. We initiated conservative
treatment for her condition. During her treatment, the LV wall motion showed a typical pattern of the apical
ballooning that is characteristic of takotsubo cardiomyopathy. This LV wall motion was normalized on day 22
of the onset.

We observed a rare case of takotsubo cardiomyopathy where the pattern of LV wall motion abnormality changed
over time. This case suggests that it is necessary to follow up LV abnormality over time rather than rely on sin-
gle-point observations in cases with takotsubo cardiomyopathy.

Cardiology ¢ Takotsubo Cardiomyopathy ¢ Occupational Health
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Background

Acute stress-induced (takotsubo) cardiomyopathy has a dra-
matic clinical presentation similar to acute myocardial infarc-
tion. The dyskinetic wall motion in takotsubo cardiomyopathy
frequently involves the apex of left ventricle (LV) or mid-ven-
tricular cavity of LV. Takotsubo cardiomyopathy is character-
ized by apical ballooning and excessive constriction of the
base of the heart. However, reverse takotsubo cardiomyopa-
thy, wherein ballooning from the mid-ventricle to the base of
the heart occurs with excessive constriction of the apex, has
also been reported [1]. We report a case of a transition from
atypical wall motion abnormality to a normal takotsubo car-
diomyopathy pattern.

Case Report

A 54-year-old woman was following excessive sugar and di-
etary restrictions herself because of concerns regarding her
blood sugar levels while receiving treatment for diabetes at
another hospital. She was self-employed selling health drinks.
Her workload was significantly increased for several days be-
fore onset, the results of which included sleeping less than
usual. At onset, she became aware of general malaise af-
ter returning home. Subsequently, she experienced worsen-
ing chest discomfort and she presented to our hospital. On
admission, her body mass index (BMI) was 14.6 kg/m2. Her
blood pressure was 124/96 mmHg, pulse 67 beats/min, respi-
ratory rate 18 breaths/min with an O, saturation of 100% in

Table 1. Laboratory data on admission.
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room air. There were no abnormal physical findings other than
low BMI. Blood tests revealed electrolyte abnormalities such
as hyponatremia and latent hypothyroidism, as well as ele-
vated cardiac enzymes (Table 1). There were no signs of in-
flammation. Electrocardiogram showed ST elevation of V2-
V3 and poor R-wave enhancement of the anterior precordial
lead (Figure 1A). Chest X-ray showed neither pneumonia nor
heart failure (Figure 1B). Emergency catheterization was per-
formed on suspicion of acute coronary syndrome. No signifi-
cant stenosis was observed in the left and right coronary ar-
teries (Figure 2A); however, LV angiography showed a decrease
in mid-ventricular wall motion (Figure 2B). She had neither
signs nor symptoms of pheochromocytoma including head-
ache, heavy sweating, tremor, and sudden rises in blood pres-
sure. Furthermore, abdominal computed tomography showed
no tumor in the adrenal gland, indicating that pheochromocy-
toma was negative as a clinical diagnosis. Since physical find-
ings and blood test showed no evidence of inflammation, myo-
carditis was also negative. On the basis of the Mayo Clinic’s
diagnostic criteria, she was diagnosed with takotsubo cardio-
myopathy. However, wall motion abnormality in this case is
so-called reverse takotsubo cardiomyopathy, a rare variant of
takotsubo cardiomyopathy.

We initiated conservative treatment for her condition. She
had a moderate fluid intake, and physical examination and
blood tests showed no dehydration. Therefore, we corrected
hyponatremia with physiological saline for several days un-
til the fatigue was improved and her appetite was recovered.
This patient was considered to be at high risk for refeeding
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Parameter Result Parameter
TP 5.0 g/dL BUN

Alb 3.4 g/dL Cr

AST 155 u/L Sodium
ALT 777777777777777777777777 61 7777777777777777777 U/L 777777 Potassium
CK 1202 u/L : Chloride
Ccem 849 ng/ml | Glucose
LDH 391 u/L CRP
el 11 mg/dl HbALC
GGT 42 UL | TropT
A w0 uL | eNp

Parameter
mg/dl | TSH 119 uu/mL
mg/dL Thyroxine 1.07 ng/dL
mEg/L | WBC 3830 /uL
"""""""""""""""""""""""""""""" mEQL | RBC  3aax10t /L
mE/L | Het 32.9 %
7777777777777777777777777777777777777777777777777 mgdl | Wb 123 gl
mg/dl | Plt 22.2x10¢ /uL
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R
ng/mL
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TP — total protein; Alb — albumin; AST — aspartate aminotransferase; ALT — alanine aminotransferase; CK — creatine kinase;

LDH - lactate dehydrogenase; T-Bil — total bilirubin; GGT — gamma-glutamyl transferase; ALP — alkaline phosphatase; BUN — urea
nitrogen; Cr — creatinine; CRP — C-reactive protein; Trop-T — troponin T; BNP — brain natriuretic peptide; TSH — thyroid-stimulating
hormone; WBC — white blood cells; RBC — red blood cells; Hct — hematocrit; Hb — hemoglobin; Plt — platelets.
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Figure 1. (A) Electrocardiogram at admission showing ST elevation of V2-V3 and poor R-wave enhancement of the anterior precordial
lead. (B) Chest X-ray at admission.

syndrome, and oral nutrition was started with sufficient cau- potassium, and magnesium. During the course of treatment,
tion. Specifically, we started with a low-energy diet while sup- she did not show symptoms and signs of refeeding syndrome.
plementing with vitamin B,, and gradually increased calo- We did not use antithrombotic drugs, B-blockers, or angioten-

ries. We carefully managed electrolytes such as phosphorus, sin-converting enzyme inhibitors.
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Figure 2. (A) Coronary angiogram of right coronary artery (right side) and left coronary artery (left side). There were no significant
stenotic lesions. (B) Left ventricular (LV) angiogram of end-diastolic phase (left side) and end-systolic phase (right side).
LV wall motion was decreased in the middle of LV (white dots) and the hyperkinetic motion was seen in the base and
apical portion of the LV (white arrows). (C) Transthoracic echocardiogram of LV of end-diastolic phase (left side) and end-
systolic phase (right side) 1 week after the onset. LV wall motion showed that a typical pattern of the apical ballooning was
observed (white dots) and the hyperkinetic motion was seen in the base of the LV (white arrows).
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Figure 3. Changes of electrocardiogram during the course. The ST elevation of V2-V3 and the poor progression of R-wave
enhancement of the anterior precordial lead on admission were improved. Then, a negative inversion of T wave of
the anterior precordial lead that peaked appeared on day 14, and then improved.

During the course of her treatment, the pattern of LV wall mo-
tion abnormality changed dramatically. Initially, the decrease
in LV wall motion was observed in the middle of LV and the
hyperkinetic motion was seen in the base and apical portion
of the LV. After that, LV wall motion showed a typical pattern
of apical ballooning (Figure 2C), which is characteristic of ta-
kotsubo cardiomyopathy. On day 22, the LV wall motion nor-
malized. On electrocardiogram, the ST elevation of V2-V3 and
the poor progression of R-wave enhancement of the anteri-
or precordial lead were improved. Then, a negative inversion
of the T wave of the anterior precordial lead that peaked ap-
peared on day 14, and then improved (Figure 3). The eleva-
tion of cardiac enzymes peaked at 1796 IU/L on day 4, then
decreased and did not increase again.

Discussion

Characteristics of takotsubo cardiomyopathy is apical bal-
looning and excessive constriction of the base of the heart.
In contrast, reverse takotsubo cardiomyopathy, wherein bal-
looning from the mid-ventricle to the base of the heart occurs
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with excessive constriction of the apex, has also been report-
ed. We report a case of a transition from atypical wall motion
abnormality to a typical takotsubo cardiomyopathy pattern.

There are variations of LV wall motion abnormalities in takot-
subo cardiomyopathy. They are divided into apical type, mid-
ventricular type, basal type, and focal type. Among them, the
apical type of LV motion abnormality is known to be a typical
takotsubo cardiomyopathy pattern. Recently, Templin et al. re-
ported clinical features of takotsubo cardiomyopathy by large-
scale clinical research [2]. According to their reports, 81.7% of
the patients with takotsubo cardiomyopathy had apical type,
14.6% had mid-ventricular type, and basal type and focal type
were 2.2% and 1.5%, respectively. In the current case, the wall
motion abnormality transitioned from the mid-ventricular type
to the apical type.

There are only a few reports of takotsubo cardiomyopathy in
which the site of abnormal wall motion changed over time [3,4].
Yadlapati and Chandrasekaranreported a case demonstrating
sequential transition of mid-ventricular type to apical type of
takotsubo cardiomyopathy [4]. In their case, the wall motion
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abnormality transited from the mid-ventricular type to the
apical type. However, an investigation of 1750 patients with
takotsubo cardiomyopathy by Templin et al. did not find this
pattern [2], suggesting that it is necessary to follow up LV ab-
normality over time rather than just consider a single-point
observation.

In the current case, the pattern of LV wall motion abnormality
changed over time dramatically. We think that the phenome-
non of the transition of LV wall motion abnormality provides
an insight into the pathogenesis of takotsubo cardiomyopa-
thy. It is hard to identify its cause, since the etiology of takot-
subo cardiomyopathy itself is still unknown. At present, there
are various theories that have been proposed, including multi-
vessel coronary artery spasm theory, the microcirculatory dis-
order theory, the catecholamine myocardial disorder theory,
and the estrogen decrease theory. It is now evident that the
disturbance of epicardial coronary circulation is not involved
in the pathogenesis of takotsubo cardiomyopathy because the
regions of LV wall motion abnormality are not related to cor-
onary perfusion area [5,6]. Furthermore, the absence of ob-
structive coronary artery disease is one of Mayo Clinic crite-
ria for diagnosis of takotsubo cardiomyopathy [7]. Recently,
there has been accumulating evidence indicating that the dys-
regulation of cardiac autonomic nerves plays a possible role.
Paur et al. demonstrated that the cause of ventricular dysfunc-
tion in takotsubo cardiomyopathy is due to an epinephrine-
induced ,-adrenergic receptor Gs/Gi switch [8]. Furthermore,
Borchert et al. demonstrated that induced pluripotent stem
cell-derived cardiomyocytes from patients with severe takot-
subo cardiomyopathy phenotype showed strong catecholamine
sensitivity and altered B-adrenergic signaling as a potential dis-
ease cause [9]. Thus, the enhancement of sympathetic nerve
activity, the distribution of adrenoceptors and muscarinic re-
ceptors, and the difference in the mutual relationship between
sympathetic nerves and parasympathetic nerves may be in-
volved in takotsubo cardiomyopathy. According to the cardiac
autonomic nerve theory, the regions of LV wall motion abnor-
mality should depend upon the innervation of cardiac auto-
nomic nerves. The previous investigations revealed that the
innervation of intrinsic cardiac autonomic nerves including car-
diac ganglia is very complex and still controversial, and car-
diac autonomic neural networks highly regulate the regional
cardiac function [10]. The regionality of LV wall motion ab-
normality in takotsubo cardiomyopathy could be partially ex-
plained by the cardiac autonomic neural networks. The area
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where the dysregulation of cardiac autonomic nerves occurred
might temporally and spatially be changed in the present case.
Temporal and spatial changes of the area of dysregulation in
cardiac autonomic neural networks might contribute to an al-
tered wall motion abnormality observed in the present case.

In the present case, occupational stress was a possible cause
of the onset of takotsubo cardiomyopathy. There are only a
few case reports of takotsubo cardiomyopathy caused by occu-
pational stress. Mielczarek et al. reported a case of a 55-year-
old female teacher who developed the disease because of a
quarrel with the headmaster [11]. Malik et al. also reported a
case of a 48-year-old newly appointed female manager who
developed the disease because of workplace bullying [12]. Both
cases in these previous reports seemed to be mainly caused
by psychological stress; however, the occupational stress in
the present case was mainly due to physical stress caused by
increased workload. Occupational stress can be measured by
qualitative constructs such as job control, job demands, and
social support in the workplace. A work environment with high
occupational stress is a situation where job control is low,
that is, discretionary power at work is low, and job demands
are high, that is, a workload is large [13]. In the present case,
job demands especially were increased. The increase in occu-
pational stress associated with various physical and mental
stresses can cause various reactions, including hypertension,
gastric and duodenal ulcers, and depression. Taken together
with previous reports, occupational stress is emerging as an
important inducer of takotsubo cardiomyopathy.

Conclusions

We encountered a rare case of takotsubo cardiomyopathy
where the pattern of LV wall motion abnormality changed
over time. From this case, we confirmed that it is necessary to
follow up LV abnormality over time rather than rely on a sin-
gle-point observation. It is reported that mental and physical
stresses are often the triggers for the onset of takotsubo car-
diomyopathy. Intense occupational stress could be the cause
of the onset, so it is necessary to pay attention to its devel-
opment in workers.
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