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Takotsubo cardiomyopathy (TTC) is defined as a reversible, acute ventricular dysfunction without any evidence of 
coronary artery obstruction. There have been reports of TTC caused by emotional or physical stress, drug use, hormone 
imbalance, or medical conditions such as pulmonary disease, sepsis, and trauma, but a relationship between TTC and 
pulmonary tuberculosis has not previously been reported. From our knowledge, this is the first report of TTC caused by 
pulmonary tuberculosis.
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may be a precipitant.

Case Report
A 54-year-old Korean man presented with a month-long his-

tory of cough and yellowish sputum, an 8-kg weight loss over 
the course of three months and Modified Medical Research 
Council Dyspnea Scale grade 1 dyspnea. He had no history of 
surgery or other medical illness and he was a current smoker 
(30 pack-years). On examination, his blood pressure was 
100/80 mm Hg, pulse rate was 76 beats/min, respiratory rate 
was 24 breaths/min, and body temperature was 36.5oC. On 
chest auscultation, breathing sounds were abnormal with 
coarse rales in both upper lung fields. Initial arterial blood gas 
results were pH 7.428, pCO2 32.8 mm Hg, pO2 85.1 mm Hg, 
HCO3

− 21.2 mmol/L, and SaO2, 97.8% in ambient air. Blood 
tests showed a white blood cell count of 6,700/mm3 (normal, 
4000−10000/mm3), hemoglobin of 12.8 g/dL (normal, 12.5−15 
g/dL), and a platelet count of 178/mm3 (normal, 150−450/
mm3). The C-reactive protein level was found to be 5.23 mg/
L (normal, 0−0.75 mg/L). A blood chemistry panel revealed 
a blood urea nitrogen level of 45.3 mg/dL (normal, 7−20 mg/
dL), creatinine of 1.0 mg/dL (normal, 0.5−1.5 mg/dL), total 
protein of 8.3 g/dL (normal, 6.0−8.3 g/dL), albumin of 3.2 g/
dL (normal, 3.5−4.5 mg/dL), and aspartate aminotransferase/
alanine aminotransferase of 78/54 IU/L (normal, 8−40/5−35, 
respectively). Cardiac enzyme labs were found to be elevated: 
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Introduction
Takotsubo cardiomyopathy (TTC) is an acute syndrome 

characterized by reversible ventricular dysfunction in the 
absence of significant coronary artery disease1. Several in-
consistent hypotheses have been proposed regarding the 
pathophysiology of TTC. Currently, catecholaminergic over-
stimulation caused by mental and/or physical stress is ac-
cepted as a reasonable pathophysiology of TTC2. However, 
the etiology and intensity of how stress causes TTC are still 
unclear. In this case, we suggest that pulmonary tuberculosis 
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Figure 1. (A) Initial chest radiograph 
shows numerous nodules in both apices 
suggesting active pulmonary tubercu-
losis. (B) Chest computed tomography 
(CT) shows cavitary lesions in the right 
upper lobe and multiple small nodules 
and patchy consolidation in both upper 
lobes. (C) Chest CT shows an approxi-
mately 1.9-cm ovoid filling defect (arrow) 
in the apex of the left ventricle.

Figure 2. Transthoracic echocardiogra-
phy. (A) The typical apical ballooning 
of Takotsubo cardiomyopathy in the 
initial apical four-chamber view. (B) The 
1.6×1.2-cm thrombus in the apex of the 
left ventricle is noted in the initial apical 
two-chamber view. (C) In a follow-up of 
echocardiography, apical ballooning is 
completely normalized. (D) On follow-
up echocardiography, the thrombus was 
still noted, but decreased in size. Arrows 
indicate the apical thrombus.
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CK-MB, 33.21 ng/mL (normal, 0−5 ng/mL); troponin-I, 0.904 
ng/mL (normal, 0.0−0.2 ng/mL); and brain natriuretic peptide, 
183.20 pg/mL (normal, 0−99 pg/mL). Electrocardiography 
(ECG) revealed nonspecific ST- or T-wave abnormalities. Ini-
tial chest radiographs showed numerous nodules in both api-
ces suggestive of active pulmonary tuberculosis (Figure 1A). 
Chest computed tomography (CT) showed two large cavities 
in the right upper lobe and small nodules in both lungs (Figure 
1B). There were no abnormal lesions present in either adrenal 
gland. There was a 1.9-cm ovoid filling defect in the apex of the 
left ventricle (LV) suggestive of a thrombus (Figure 1C). Echo-
cardiography showed a balloon-like akinesia of the apex wall 
(Figure 2A), a 1.65×1.21-cm apical thrombus (Figure 2B), and 
the left ventricular ejection fraction was 56.7%. 

We started anticoagulation with low molecular weight hep-
arin for the LV thrombus. Coronary CT angiography showed 
normal epicardial coronary arteries. The next day, CK-MB 
and troponin I levels normalized to 1.09 ng/mL and 0.267 ng/
mL, respectively. Follow-up ECG showed T-wave inversion at 
the V3-V6 leads in contrast to the normal initial ECG. Sputum 
studies showed positive results for acid fast stain and poly-
merase chain reaction for mycobacterium tuberculosis. We 
started first-line anti-tuberculosis medication (rifampin, iso-
niazid, ethambutol, and pyrazinamide) immediately. Ten days 
later, follow-up echocardiography showed normalized LV api-
cal wall motion and no evidence of akinesia of the apex wall 
(Figure 2C). The left ventricular ejection fraction was 58%. The 
LV thrombus was still noted on imaging, but decreased in size 
(Figure 2D). Seventeen days later, we confirmed a diagnosis 
of pulmonary tuberculosis through positive tuberculosis cul-
ture. Drug susceptibility test revealed all sensitive results. He 
completed a six months of treatment with rifampin, isoniazid, 
ethambutol and pyrazinamide for two months, followed by 
rifampin and isoniazid for four months. During the follow-up 
period, there was no physical evidence of recurrence in TTC. 

Discussion
The Mayo Clinic Criteria are the most widely applied cri-

teria for TTC diagnosis. The proposed diagnostic criteria for 
TTC include the following: 1) transient hypokinesis, akinesis, 
or dyskinesis in the LV mid segments with or without apical 
involvement and regional wall motion abnormality extending 
beyond a single epicardial vascular distribution; 2) absence 
of an obstructive coronary lesion or evidence of acute plaque 
rupture; 3) new electrographic abnormalities and/or elevation 
in serum cardiac enzymes; and 4) absence of pheochromo-
cytoma or myocarditis3. In our case, the patient met all four 
criteria for TTC diagnosis: 1) typical balloon-like akinesia of 
the apex wall; 2) absence of coronary lesion in coronary CT; 
3) elevated cardiac enzymes and inverted T-wave in ECG; 4) 
absence of pheochromocytoma on CT and no evidence of 

myocarditis. 
A common theme among TTC patients is a precipitating 

stressful event. This event may be either an emotional or a 
physical stressor, a serious medical or surgical issue, or iatro-
genic drug administration2. As a cause of TTC, we could not 
identify any specific stressful events aside from pulmonary 
tuberculosis in this patient. Chronic infection such as pulmo-
nary tuberculosis is not generally considered to be a common 
cause of TTC. However, a few reports suggest that there is a 
higher plasma norepinephrine concentration in pulmonary 
tuberculosis patients compared to normal people, which is 
a typical accepted pathophysiological mechanism of TTC4,5. 
Thus, we postulate that pulmonary tuberculosis may be a pos-
sible precipitant of TTC.

In this patient, cardiac biomarkers were rapidly normalized. 
In general, the significance of cardiac enzyme elevation is less 
than in myocardial infarction. The elevation of CK-MB and tro-
ponin I are reported around in 53% and 85% of TTC patients1. 
These findings may suggest that TTC is associated with less 
myonecrosis and transient elevation of cardiac biomarkers, 
consequentially. Also, supportive care such as oxygen therapy 
could improve myocardial ischemia after admission. 

Another interesting finding was the development of LV 
thrombus. There have been some reports of TTC complicated 
with thrombus6-11. The clinical importance of this thrombus 
is that it may be a potential source of embolic events12. In 
one study, thromboembolism was found to be the second 
most frequent cardiovascular complication following TTC12. 
Despite the fact that left ventricular dysfunction in TTC is a 
transient phenomenon, it favors the formation of intracardiac 
mural thrombus through catecholamine-induced platelet 
activation and low blood flow from wall motion abnormalities 
in the apical region13. When LV thrombus or significant api-
cal akinesia is present, intravenous heparin followed by oral 
anticoagulation is recommended until the thrombus and ven-
tricular dysfunction have resolved1.

In conclusion, we report the first case of TTC accompanied 
by pulmonary tuberculosis, suggesting that pulmonary tuber-
culosis may be a cause of TTC.
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