
Page 1 of 4

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2018;6(1):4atm.amegroups.com

Original Article

Stress-induced thrombus: prevalence of thromboembolic events 
and the role of anticoagulation in Takotsubo cardiomyopathy

Mark R. Heckle, Cody W. McCoy, Oluwaseun A. Akinseye, Rami N. Khouzam

University of Tennessee Health Science Center, Memphis, TN, USA

Contributions: (I) Conception and design: MR Heckle; (II) Administrative support: RN Khouzam; (III) Provision of study materials or patients: None; 

(IV) Collection and assembly of data: CW McCoy; (V) Data analysis and interpretation: CW McCoy, OA Akinseye, RN Khouzam; (VI) Manuscript 

writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Mark R. Heckle. University of Tennessee Health Science Center, Memphis, TN, USA. Email: mheckle@uthsc.edu.

Background: Takotsubo cardiomyopathy (TCM), also known as stress-induced cardiomyopathy has a 
favorable prognosis with expected recovery in weeks. Left ventricular (LV) thrombus is a known complication 
of TCM, which can lead to embolization and potentially a stroke. The prevalence of LV thrombus and the 
role of anticoagulation have yet to be fully defined in this condition.
Methods: We performed a search of published literature through PubMed and Scopus, which identified 
282 patients with TCM in whom the incidence of LV thrombus and/or thromboembolic event was reported. 
In order to contrast this to the current anticoagulation strategy of atrial fibrillation, the occurrence of LV 
thrombus was compared to the adjusted stroke rate using the CHADS2 score.
Results: Of the 282 patients identified through a literature search, 26 (9.2%) were noted to have a 
thromboembolic event in the setting of TCM. The incidence of thromboembolic event ranged from 5.3% to 
as high as 14.3%. When compared to the CH2sDS2-VASc score, the average incidence of LV thrombus in 
our study equated to a score between 4 and 5.
Conclusions: While the occurrence of LV thrombus in TCM is variable among studies, the average 
incidence remains relatively high. Thus, making LV thrombus a significant complication of stress-induced 
cardiomyopathy. Prophylactic anticoagulation until recovery may have a role in reducing the rate of LV 
thrombus. Further studies will be needed to determine the rate of embolization and utility of anticoagulation 
in TCM.
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Introduction

Takotsubo cardiomyopathy (TCM) or stress-induced 
cardiomyopathy was first described by Sato et al. in 1990 
and accounts for 1.7% to 2.2% of all suspected cases of 
acute coronary syndrome (ACS) (1-5). It is predominantly 
associated with reversible apical ballooning during systole 
causing a reduction in ejection fraction. Initial presentation 
can easily mimic ACS with symptoms that include chest 
pain and shortness of breath. 

Overall, TCM is felt to be a benign process, with a 

similar in hospital mortality of patients with ACS (6).  

However,  i t  is  associated with several  s ignif icant 
complications such as heart failure, arrhythmias, left 
ventricular (LV) outflow obstruction, thromboembolic 
events and rarely cardiac rupture. 

The aim of our study was to determine the prevalence of 
thromboembolic events and LV thrombus in patients with TCM. 

Methods

We performed a comprehensive literature search to identify 
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studies that reported prevalence of LV thrombus in patients 
diagnosed with TCM. We performed our search through 
Scopus, PubMed and using the search terms “thrombus”, 
“takotsubo”, “embolus”. Additional manual search of the 
bibliographies of selected studies was performed. We included 
studies that reported the rate of thromboembolic events as 
well as LV thrombus. Data on patient’s age, gender, presence 
of LV thrombus, and occurrence of a thromboembolic event 
were collected. Two authors screened, reviewed and excluded 
irrelevant studies. Single case reports were also excluded. 

Data analysis was performed using descriptive statistics 
such as mean and standard deviations (SD), frequencies and 
percentage frequency distributions using SPSS software 
package, version 23 (SPSS Inc., Chicago, Illinois, USA). 

Results

In our literature search, we identified four studies, which 
resulted in a total of 282 patients. Of the selected 282,  
26 (9.2%) patients (mean age ± SD =70.5±11.7 years) were 
found to have a thromboembolic event. The percent of 
thromboembolic events per study ranged from 5.3% to 
14.3% (Table 1). All patients with a thromboembolic event 
were females with the exception of one male. In 16 patients 
a confirmed LV thrombus was identified by echocardiogram, 
the remaining had no evidence of LV thrombus. The overall 
prevalence of LV thrombus was found to be 5.7%, with a 
range of 4.8% to 7.7% among the four studies (Table 1). 
The most common site of embolization was found to be in 
the cerebrovascular system. Acute cerebrovascular accident 
was diagnosed in 6 (23.1%) of the 26 patients.

Discussion

TCM was first described over 25 years ago and has since 

then been labeled as a relatively benign pathology. There 
are several complications associated with TCM. Of which, 
thrombus formation complicating TCM was first described in 
the literature in 2003, and has been associated with a higher 
long-term mortality rate (7,10). Andò et al. (11) reported the 
first direct visualization of a systemic cardiogenic embolism 
in a patient with Takotsubo in 2009. Lately, there has been a 
rising interest in thromboembolic events in Takotsubo, but 
the true prevalence of thrombus formation and its clinical 
significance in these patients still remains unknown. 

In our review of the literature, the prevalence of 
thromboembolic events in patients with TCM was found to be 
9.2%. This is significantly higher then what is reported in the 
International Takotsubo Registry, 1.3% (6). It is important to 
point out that the International Takotsubo Registry identified 
patients with a follow-up diagnosis of stroke and/or transient 
ischemic attack. This might lead to an underestimation of the 
true prevalence of thromboembolic events in these patients. 

The prevention and management of thrombus formation 
complicating TCM also remains undetermined. In a recent 
literature review by Herath et al., the majority of thrombi 
were detected during the first 2 weeks (12). In addition of 
the 50 patients included in their study, most were started on 
heparin and warfarin with resolution of the thrombus within 
2 weeks. Thus, highlighting the importance of follow-up 
echocardiography in patients diagnosed with TCM. 

Should we anticoagulate? 

Little is known about the role of prophylactic anticoagulation 
in patients diagnosed with TCM. Several retrospective 
studies documented in the literature recommend the use 
of anticoagulation until resolution of systolic dysfunction 
on follow-up echocardiogram. To help determine the 
appropriateness of anticoagulation in these patients, we 

Table 1 Prevalence of thromboembolic events in included studies

Studies
Total number of 

patients 
Patients with LV thrombus and/or 

embolic event (%)
Number of patients with LV 

thrombus (%)

El-Battrawy et al. (7) 114 14 (12.3) 6 (5.3)

Kurisu et al. (8) 95 5 (5.3) 5 (5.3)

Haghi et al. (6) 52 4 (7.7) 4 (7.7)

Mitsuma et al. (9) 21 3 (14.3) 1 (4.8)

Total 282 26 (9.2) 16 (5.7)

LV, left ventricular.
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contrasted our results to the adjusted stroke risk in patients 
with atrial fibrillation using the CHA2DS2-VASc score. 
When compared to the CHA2DS2-VASc scoring system, 
an event rate of 9.2% is equivalent to a score of at least 5. In 
patients with atrial fibrillation, we routinely anticoagulate with 
a CHA2DS2-VASc score >2 if there are no contraindications 
in order to reduce the risk of thromboembolic events (13). 
Furthermore, in the 2013 STEMI guidelines, there is a IIb 
recommendation to prophylactically anticoagulate patients 
with a large anterior wall myocardial infraction (14). The rate 
of LV thrombus in patients with large anterior myocardial 
infarction has been reported to be between 5.4% and 7.1% 
percent. So, applying this approach, it might be reasonable to 
consider prophylactic anticoagulation in patients with TCM 
until the myocardium has recovered. 

It is important to point out that TCM secondary to 
catecholamine surges can also be seen after neurologic 
injuries, such as acute intracranial bleeding (15). In this 
specific patient population, follow-up echocardiography is 
particularly important and caution should always be taken 
when considering anticoagulation. 

Conclusions

In our literature review, we found the prevalence of 
thromboembolic events in patients diagnosed with TCM 
to be 9.2%, which is significantly higher than what is 
currently reported in the International Takotsubo Registry, 
1.3% (16). We conclude that this feared complication is 
underappreciated and thus emphasize the importance of 
follow-up echocardiography in these patients. Prophylactic 
anticoagulation might be a sensible strategy to prevent 
thromboembolic events in patients with TCM. Further 
studies will be needed in order to help select patients with 
TCM who are at high risk for thromboembolic events. 
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