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Earthquakes and Acute Cardiovascular Conditions: A Focus on 
Takotsubo Syndrome

In clinical practice, acute cardiovascular conditions might be 
potentially induced by a variety of atypical triggers.1,2 Natural 
disasters, including earthquakes, are considered an atypical trigger 
of acute cardiovascular conditions, including Takotsubo’s syndrome 
(TTS).3-8 Major earthquakes might exert an unfavorable impact, 
particularly in the affected population.3 Earthquake survivors are 
already under extreme physical and emotional stress due to a variety 
of factors, including the loss of family members and properties.3,4 
Thus, these factors and emerging substantial stress might potentially 
contribute to the evolution of life-threatening medical conditions.3,4 
In this context, we would like to focus on the heightened impact of 
earthquakes on acute cardiovascular conditions, with a particular 
emphasis on the potential evolution of TTS following major 
earthquakes. 

The incidence of acute cardiovascular diseases [including venous 
thromboembolism, acute coronary syndromes (ACSs), stroke, 
cardiac arrhythmias, and TTS] reportedly increases following 
major earthquakes.3-8 In particular, psychological stressors might 
play a pivotal role in the evolution of these cardiovascular 
conditions.3,4,9,10 However, the number of hospital admissions 
might not be a true reflection of the actual incidence of acute 
cardiovascular diseases among earthquake survivors. Clinical 
trials that conduct cardiovascular screenings among survivors 
might demonstrate the real incidence of acute cardiovascular 
diseases, such as TTS,5 and might help in establishing management 
strategies. 

TTS is a form of acute cardiomyopathy that arises in response to 
major stressors associated with severe adrenergic discharge.2,3,10 
It mostly presents with an apical ballooning pattern in the left 
ventricle, and usually mimics ACS in terms of its clinical and 
electrocardiographic (ECG) findings.2,3,10 Clinically, TTS may 
have important implications in earthquake survivors. TTS 
evolution following earthquakes is being increasingly recognized 

worldwide.3-8 The TTS incidence one month after the Mid-Niigata 
Prefecture Earthquake in Japan was reportedly 24 times higher 
than the usual incidence of this syndrome in the same region.3,6,7 
Such TTS cases were previously termed as “TTS case clusters”.5 
TTS incidence is also strongly associated with the severity and 
extent of the earthquake-related damage.3,6 After the Great East 
Japan Earthquake, the TTS incidence increased significantly in 
the coastal regions than in the inland zones, mainly because of 
the additional impact of a devastating tsunami.6 This might imply 
that the TTS incidence may be even higher among survivors 
who have been rescued from the wreckage after a certain period 
of time than among those who were rescued immediately. The 
acute mechanical effects of earthquakes, including the impact of a 
tsunami and severe shaking, are more likely to be associated with 
TTS evolution than with earthquake-related chronic stressors.6 

However, individual variations in the perception of acute stress 
and associated response mechanisms4 might also determine the 
severity of adrenergic discharge, which may potentially impact the 
TTS incidence.

TTS is still regarded as an underdiagnosed condition among 
earthquake survivors. This might be attributable to a variety of 
factors. First, TTS has a higher likelihood of manifesting atypical 
morphological patterns other than the classical apical ballooning 
pattern in the presence of extreme adrenergic discharge10 (as seen 
in earthquake-related stress). Atypical TTS patterns have bizarre 
locations (e.g., focal and midventricular) and present with non-
specific ECG findings that might further challenge their diagnosis.10 

Second, TTS may be masked by coexisting rampant conditions, 
including a major head trauma and a crush syndrome, particularly 
in those rescued from an earthquake wreckage. Finally, earthquake 
survivors with TTS may downplay their cardiovascular symptoms 
(angina and dyspnea) due to the chaotic and harrowing atmosphere 
surrounding them. Thus, ultrasound screening is suggested to detect 
subclinical TTS following major earthquakes.5 Moreover, preventive 
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strategies aiming to reduce anxiety levels4 and adrenergic discharge 
(including psychological counseling and meditation11) may be 
potentially beneficial for the prevention of acute cardiovascular 
diseases following earthquakes.

In conclusion, the increased incidence of acute cardiovascular 
conditions such as TTS might negatively impact survivors of major 
earthquakes.3-8 Thus, preventive strategies for acute cardiovascular 
conditions4,11 are required, in addition to obtaining a timely 
diagnosis and managing these conditions following an earthquake. 
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