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Case report
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Abstract
Objective: Cardiac arrest (CA) has been observed in some patients with Takotsubo syndrome (TTS), most of whom had CA at the 
initial presentation of TTS. The objective of this report was to discuss the factors underlying the onset of this syndrome.
Case presentation: A 72-year-old woman with refractory antineutrophil cytoplasmic autoantibody-associated lung disease was 
referred to our hospital. Twenty minutes after bronchoscopic examination, cardiopulmonary arrest suddenly occurred. Resuscita-
tion immediately resumed her heartbeat and spontaneous breathing. Subsequent 12-lead electrocardiography, echocardiography, 
and left ventricular angiography revealed TTS.
Conclusion: This case indicates that bronchoscopy can cause severe TTS, especially in patients with systemic inflammation.
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Introduction

Takotsubo syndrome (TTS) is characterized by transient 
cardiac dysfunction caused by mental and physical stress; 
however, the details of its pathophysiology have not been 
fully elucidated1). Recently, myocardial macrophage inflam-
matory infiltrates, increased systemic proinflammatory cy-
tokines, and microvascular dysfunction have been observed 

in TTS2, 3). Here, we report a case of sudden cardiac arrest 
(CA) in a patient with antineutrophil cytoplasmic autoanti-
body (ANCA)-associated lung disease as the initial presen-
tation of bronchoscopy-induced TTS and discuss the factors 
behind its onset. Informed consent was obtained from the 
patient’s son for the publication of this case report and any 
accompanying images.

Case Report

A 72-year-old woman with a 10-month history of gluco-
corticoid therapy (10–30 mg/day of prednisolone) for refrac-
tory ANCA-associated lung disease (organizing pneumonia 
pattern) was referred to our hospital because of tumorous le-
sions in the hilum (Figure 1). She had hypertension, dyslip-
idemia, and steroid diabetes as complications. No abnormali-
ties were observed on 12-lead electrocardiogram (ECG) at 
admission (Figure 1). Bronchoscopy revealed that the airway 
mucosa was edematous and bled easily, probably because of 
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Figure 1 Pulmonary infiltration with tumorous lesions in the hilum and a normal 12-lead electrocardiogram before bronchoscopy.

Figure 2 A 12-lead electrocardiogram after resuscitation showing ST elevation in V3-6, but not V1, and depression 
in aVR, and left ventricular angiogram indicating mid-apical segment hypokinesis and basal segment hy-
perkinesis (left: diastolic frame, right: systolic frame).
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ANCA-associated vasculitis (AAV). As excessive bleeding 
was caused by transbronchial aspiration cytology of the tu-
morous lesion, epinephrine (0.005%) was locally adminis-
tered, and the examination was completed after confirmation 
of hemostasis. Cytology was negative for malignancy, sug-
gesting that increased hilar shadows were also a manifesta-
tion of ANCA-associated lung disease. Twenty minutes after 
the examination, cardiopulmonary arrest suddenly occurred 
immediately after the patient complained of chest pain, and 
pulseless electrical activity was displayed on an ECG moni-
tor. Resuscitation immediately resumed her heartbeat and 
spontaneous breathing. ST elevation in V3-6, but not V1, and 
depression in aVR were observed on a 12-lead ECG (Figure 
2), while echocardiography showed apical ballooning of the 
left ventricle. These findings suggested TTS rather than acute 
anterior myocardial infarction1). The patient was transferred 
to a cardiac center at another facility with endotracheal in-
tubation and underwent cardiac catheterization. Coronary 
angiograms showed no stenosis that could cause CA, and a 
left ventricular angiogram revealed mid-apical segment hy-
pokinesis and basal segment hyperkinesis, consistent with 
TTS (Figure 2)1). Extubation was performed 4 days later, and 
3 weeks later, it was confirmed that the patient’s left ven-
tricular contractile function had returned to normal.

Discussion

To the best of our knowledge, at least eight cases of TTS 
related to flexible bronchoscopy have been reported in the 
English literature4). This number is approximately the same 
as the number of cases reported to have developed after up-
per and lower gastrointestinal endoscopy5). Considering the 
frequency with which each test is performed in routine prac-
tice, the risk of developing TTS may be higher with bron-
choscopy than with gastrointestinal endoscopy, although the 

exact incidence of endoscopy-related TTS is unknown. The 
clinical course of patients with endoscopy-induced TTS was 
generally favorable, except for frail elderly patients with 
complications4, 5). However, Gili et al. reported that CA 
was observed in 8.1% of patients with TTS, of whom 81.6% 
had CA at the initial presentation of TTS, and they showed 
worse outcomes compared to patients without CA6).

Myocardial damage due to excess catecholamines has 
been proposed as a molecular mechanism of TTS, and many 
cases of TTS related to systemic or topical administration 
of epinephrine have been reported7). Recently, myocardial 
macrophage inflammatory infiltrates and increased system-
ic proinflammatory cytokines have been found in TTS2). The 
incidence of TTS was shown to be 10 times higher in hospital-
ized patients with systemic sclerosis, in which macrophage 
activation plays an important role in multiple organ fibrosis 
than in the general inpatient population8, 9). In addition, three 
cases of TTS that developed during the clinical course of 
AAV have been reported10). Similar to our patient, all three 
patients were women aged over 70 years who were receiv-
ing glucocorticoid therapy. AAV may induce microvascu-
lar dysfunction, resulting in myocardial ischemia, which is 
considered one of the mechanisms underlying TTS3). In this 
case, ANCA-related lung disease as a background disease, 
mental and physical stress due to bronchoscopy, and cate-
cholamine-induced myocardial damage probably worked in 
combination to contribute to the development of TTS.

Conclusion

It should be noted that bronchoscopy can cause severe 
TTS, especially in patients with systemic inflammation.
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