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Keywords: Takotsubo cardiomyopathy is typically triggered by excessive catecholamine release. Here, we
Takotsubo cardiomyopathy present a case of Takotsubo cardiomyopathy following gastrointestinal bleeding. The patient
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experienced cardiac arrest, necessitating extracorporeal cardiopulmonary resuscitation. Coronary
angiography revealed severe coronary vasospasm, and echocardiography showed left ventricular
dysfunction with ballooning. The patient was transferred out of the emergency intensive care unit
on the ninth day with improved consciousness.

1. Introduction

Takotsubo cardiomyopathy is often induced by stressful events and severe acute critical illnesses. It presents as acute coronary
syndrome with possible complications, including cardiogenic shock, cardiac arrest, and heart failure. The main characteristic is the
ballooning of the left ventricle in the absence of coronary artery obstruction, with cardiac function usually returning to normal
spontaneously [1]. In extracorporeal membrane oxygenation (ECMO) treatment, anticoagulation is crucial for thrombosis prevention,
with unfractionated heparin being the most commonly used anticoagulant. Additionally, activated partial thromboplastin time (aPTT)
is the primary monitoring parameter [2]. We report a case of Takotsubo cardiomyopathy triggered by coronary vasospasm following
gastrointestinal bleeding, in which extracorporeal cardiopulmonary resuscitation was performed without anticoagulation during
treatment.

2. Case report

A 65-year-old Chinese man was admitted to the emergency department with melena lasting 1 day, accompanied by dizziness,
palpitations, and fatigue. The patient reported a 20-year history of coronary atherosclerotic heart disease and hypertension and had
been taking long-term oral medications, including aspirin, clopidogrel, isosorbide mononitrate, metoprolol, and sacubitril/valsartan.
The patient had no history of diabetes or cerebrovascular disease. Blood tests revealed moderate anemia (hemoglobin, 64 g/L).
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Continuous intravenous infusion of omeprazole and oral lyophilizing thrombin powder were administered along with fluid replace-
ment. An emergency gastroscopic examination was performed for possible hemostatic therapy, revealing multiple ulcers in the gastric
antrum and duodenal bulb, with no active bleeding observed (Fig. 1a).

After gastroscopic examination, the patient complained of precordial pain. A 12-lead electrocardiogram (ECG) revealed ST-
segment depression in leads V1-V4 (Fig. 1b), with an elevated cardiac troponin T level of 0.025 ng/mL (Fig. 2a). Thus, acute coro-
nary syndrome was suspected, and a continuous intravenous infusion of isosorbide mononitrate was administered to dilate the cor-
onary arteries. Subsequently, the patient experienced a sudden cardiac arrest. Standard cardiopulmonary resuscitation with
mechanical ventilation was immediately initiated. Ventricular fibrillation was observed, and there was no return of spontaneous
circulation despite three attempts at defibrillation and administration of amiodarone. Veno-arterial extracorporeal membrane
oxygenation (VA-ECMO) was successfully initiated an hour post cardiac arrest (right femoral vein and left femoral artery, 3500 rpm;
blood flow 3.8 L/min, air flow 4 L/min, FiO2 100 %). Cyanosis and decreased skin temperature were noted in the left lower extremity;
therefore, an extra-arterial cannula was placed in the distal left superficial femoral artery to increase the blood supply. Coronary
angiography was conducted with ECMO support, revealing severe spasms in both the left and right coronary arteries (Fig. 1c-f,
Supplementary material 1). Following the administration of 100 pg nitroglycerin for spasmolysis, chronic occlusion in the mid-distal
left circumflex artery (LCx) with collateral circulation was identified, and mild stenosis in the left anterior descending artery (LAD) was
detected, with no other blockage or stenosis observed (Fig. 1g-j).

After angiography, the patient was transferred to the emergency intensive care unit (EICU) for further treatment. Neurological
examination revealed upward gaze in both eyes, bilateral sluggish pupillary light reflex, absence of myoclonus, and negative path-
ological signs. No cerebral edema was observed on computed tomography (CT) (Fig. 1k). Bedside echocardiography revealed left
ventricular dysfunction and wall motion abnormalities with ballooning corresponding to the typical manifestations of Takotsubo
cardiomyopathy (Fig. 1m-n, Supplementary material 2). ECMO was continued without an anticoagulant strategy because of ongoing
melena, potential active bleeding, and coagulation disorders. Simultaneous interventions included blood transfusion (Fig. 2e and g),
vasopressors, continuous renal replacement therapy, targeted temperature management, lung-protective ventilation, sedation and
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Fig. 1. a. Multiple ulcers in the gastric antrum and duodenal bulb. b. Sinus rhythm with ST-segment depression in leads V1-V4. c-f. Severe spasm
observed in both the left and right coronary arteries. g-j. Chronic occlusion in the mid-distal LCx with collateral circulation following nitroglycerin
administration; mild stenosis in the LAD. k. No cerebral edema was observed after cardiac arrest. 1. No cerebral edema was observed on day 4. m-n.
Left ventricular dysfunction and wall motion abnormalities with ballooning, resembling the shape of an octopus trap.
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Fig. 2. a. cTnT level increased to >10.000 ng/mL and remained elevated beyond the measurable range on day 9; b. creatine kinase MB level
increased to >3000.00 ng/mL; c. myoglobin level increased to >3000.00 ng/mL; d. NT-proBNP level increased to 20969 pg/mL; e. hemoglobin level
decreased to 53 g/L post-cardiac arrest, gradually increasing and stabilizing with blood transfusion; f. GCS score gradually improved from 3 to 11,
and increased to 14 on the discharge day; g. aPTT level normalized with blood transfusion and remained stable without anticoagulant strategy.

analgesia, isosorbide mononitrate, mannitol, anti-infection, hepatoprotection, acid suppression, and parenteral nutrition with high
doses of vitamin C. The cardiac troponin T level (cTnT) increased to >10.000 ng/mL, and the creatine kinase MB (CK-MB) level
increased to >300.000 ng/mL (Fig. 2a-b).

Forty hours after cardiac arrest, the patient regained spontaneous respiration, showed responsiveness by opening eyes and making
slight movements, and scored 7 (E3V1IM3) on the Glasgow Coma Scale (GCS) (Fig. 2f). The extent of life support treatment was
gradually reduced as the patient’s vital signs stabilized. The aPTT was monitored and maintained at 24.5-32.4 s, and no significant
thrombosis was observed on the membrane (Fig. 2g). Successful ECMO weaning was achieved on the third day. Continuous intra-
venous infusion of landiolol was administered to control heart rate and minimize myocardial oxygen consumption. The patient passed
the spontaneous breathing trial and was extubated on the fourth day. No cerebral edema was observed on CT (Fig. 1i). Stable he-
moglobin levels enabled the initiation of enteral nutrition on the fifth day (Fig. 2e). The left ventricular ejection fraction was 39 % as
measured with bedside echocardiography, and no ballooning was observed. The patient was transferred from the EICU to the general
ward on day nine with a GCS score of 11 (E4V3M4) (Fig. 2f). Treatments including isosorbide mononitrate, beta-blockers, clopidogrel,
diuresis, anti-infection, and acid suppression were continued. Nutritional support was gradually transitioned from nasal to oral
feeding, and lower-limb rehabilitation exercises were initiated. The patient was discharged home 4 weeks later (day 37) with a GCS
score of 14 (E4V4M6) (Fig. 2f) and a modified Rankin Scale score of 3.

3. Discussion

Currently, an endogenous catecholamine surge is considered the primary mechanism underlying the pathogenesis of Takotsubo
cardiomyopathy. High concentrations of catecholamines induce calcium dysregulation, signaling pathway changes, hypoxia, and
necrosis of myocardial cells, leading to impaired contractile function. In addition, multivessel coronary artery spasm and microvas-
cular dysfunction may contribute to the pathogenesis of Takotsubo cardiomyopathy, although this remains uncertain [1,3].
Accordingly, many physicians have empirically used beta-blockers in clinical practice [1,4]. For acute complications such as heart
failure, pulmonary edema, and thromboembolism, nitrates and anticoagulants are necessary. For shock and pump failure, a left
ventricular assist device and VA-ECMO are recommended [1,5]. Previous studies have primarily reported stress events [6-8], infection
(mostly virus) [9-11], drug treatment (catecholamines and chemotherapeutic agents) [12,13], and surgery [14,15], as precipitating
factors of Takotsubo cardiomyopathy. In these reports, most patients presented with elevated cardiac troponin levels and non-specific
ECG changes, with echocardiography indicating ventricular ballooning and significantly reduced ejection fraction, with or without
chest pain, dyspnea, or hemodynamic instability. Most coronary angiography were negative, and patients received treatments similar
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to those of acute coronary events, including anticoagulants and antiplatelet agents, which often led to a spontaneous return of normal
cardiac function [6-15]. In our report, the patient experienced gastrointestinal bleeding and subsequent cardiac arrest. Gastrointes-
tinal bleeding was considered the inducing factor in this case. It resulted in discomfort, blood loss, and subsequent hypovolemia and
led to a significant hemodynamic impact, including hypotension and reduced perfusion to vital organs. The resulting severe physi-
ological stress may have triggered an adrenergic surge, especially with the elevated levels of catecholamines such as adrenaline, which
further contributed to Takotsubo cardiomyopathy. Additionally, the treatment of gastrointestinal bleeding often involves endoscopic
examination, intensive care, and continuous monitoring, which can exacerbate physiological and mental stress. In addition to the
general clinical findings, significant and extremely severe spasms in both the left and right coronary arteries were detected using
coronary angiography, and obvious relief was observed after the administration of nitroglycerin. This manifestation has not been
commonly reported in previous cases of Takotsubo cardiomyopathy. Continuous nitrate treatment was effective, suggesting that
Takotsubo cardiomyopathy in this patient may have been triggered by coronary spasms. Our case highlights the importance of cor-
onary angiography in identifying various coronary artery abnormalities beyond obstruction, emphasizing the need to distinguish
coronary artery spasm in cardiac arrest events. Considering that coronary artery spasm could be a trigger factor in the pathogenesis of
Takotsubo cardiomyopathy, nitrates may be necessary in addition to beta-blockers for managing the condition during its diagnosis and
treatment.

Despite the requirement for anticoagulation in Takotsubo cardiomyopathy and VA-ECMO, we did not implement anticoagulation
measures owing to gastrointestinal bleeding. Reportedly, the absence of systemic anticoagulation in VA-ECMO and VV-ECMO is not
associated with higher mortality, pump failure, or thrombotic complications, and patient may have a lower requirement for blood
transfusion, with no risk of heparin-induced thrombocytopenia [16,17]. In our case, the aPTT was maintained between 24.5 and 32.4 s,
well below the recommended range of 1.5-2.5 times the patient’s pre-therapy baseline [18]. No apparent thrombus formation was
observed on the membrane, and no thrombotic or embolic events occurred. Performing ECMO without anticoagulants may be practical
in situations with significant bleeding risks, such as gastrointestinal bleeding and other contraindications to anticoagulation, even if
aPTT is maintained at normal levels. Regular monitoring and customized anticoagulation strategies are required for patients with
severe bleeding.

4. Conclusion

Takotsubo cardiomyopathy may be triggered by coronary artery spasms. Coronary angiography can not only assist in differential
diagnosis but also help identify the possible pathogenesis of stress cardiomyopathy to adopt appropriate treatment strategies. Addi-
tionally, ECMO may be performed without implementing anticoagulation measures in patients with clear contraindications to anti-
coagulation therapy.
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