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Clinical Presentation 
 
An 81-year-old female with hypertension was admitted with 
chest pain. Her chest pain was severe, pressure-like, and located 
in the middle of her chest with no radiation. There were no other 
associated symptoms. She reports increased stress the day of 
admission as her critically ill husband was discharged from the 
hospital earlier that day. She felt extremely anxious about 
caring for him at home. In the ER, she was hypertensive with 
BP of 190/111. There were no clinical signs of heart failure or 
shock on her physical exam. Her EKG showed normal sinus 
rhythm with Q waves in the anterior leads, deep T wave 
inversions in the anterolateral leads, and left ventricular 
hypertrophy (Figure 1). Her troponins were initially 0.1 and 
increased to 1.8, then 1.7 during her inpatient stay. A 2D 
echocardiogram showed systolic function was at the lower 
limits of normal with ejection fraction estimated at 50 %. There 
was moderate diffuse hypokinesis with distinct regional wall 
motion abnormalities. The entire mid-distal myocardial region 
was hypokinetic with the appearance of apical ballooning.  
 
Given the findings and diagnosis of NSTEMI (non ST 
Elevation myocardial infarction), a coronary angiogram was 
performed to rule out obstructive coronary artery disease 
(CAD). Selective coronary angiography showed non- 
obstructive CAD in the left and right coronary system.  (Figures 
2a and 2b).  A left ventriculogram showed ejection fraction of 
about 60% with hypokinesis of the entire mid-to-distal 
segments of the myocardium with a takotsubo type appearance 
(Figure 3). 
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Discussion 
 
Tako-tsubo cardiomyopathy (TTC) is also known as stress 
cardiomyopathy, broken heart syndrome, or apical ballooning 
syndrome. It was first described in Japan in 1990.1  The term 
“takotsubo” originates from the name of an octopus trap, which 
is similar shape to the left ventricular systolic apical ballooning 
seen in this condition.  The syndrome is characterized by transi-
ent regional systolic dysfunction of the left ventricle in the 
absence of obstructive coronary artery disease or acute plaque 
rupture on cardiac catheterization. The prevalence of TTC has 
been estimated in 1.2% of troponin-positive acute coronary 
syndrome presentations.2  TTC is much more common in 
women, and in older ages. A report of even published series 
reported, women accounted for 80-100% of TTC cases with a 
mean age ranging from 61 to 76 years old.3  
 
The pathogenesis of TTC is not yet clearly understood but 
suggested mechanisms include catecholamine surge,4 micro-
vascular dysfunction, and coronary artery spasm. It is known 
that physical or emotional stress is associated with TTC and it 
is postulated that the mechanism may be due to myocardial 
stunning caused by catecholamine-induced microvascular 
spasm or dysfunction.5 Coronary angiography is necessary to 
rule out obstructive coronary artery disease, and in TTC, no 
obstructive lesions are found. A minority of patients will 
demonstrate coronary spasm with an acetylcholine challenge in 
the cardiac catheterization laboratory.6  
 
TTC is frequently triggered by an intense emotional or physical 
stress such as the death of a loved one, domestic abuse, learning 
of a catastrophic medical illness, natural disasters, or a signifi-
cant acute illness.7  In the International Takotsubo Registry 
study, 36% had a physical trigger, 27.7% had an emotional 
trigger, and 7.8% had both physical and emotional triggers.8  
Our patient had both the emotional trigger of the stress of her 
very ill husband discharged from the hospital as well as the 
physical stress of hypertensive urgency, which could have been 
related to the emotional stressor.   
 
The International Takotsubo Registry reported the most com-
mon presenting symptoms of TTC were chest pain (75/9%), 
dyspnea (46/9%), and syncope (7.7%). Approximately 10% of 
TTC patients develop cardiogenic shock. EKG abnormalities 
are frequent with ST elevations in 43.7%, ST depressions in 
7.7%.8  The registry also showed most patients with TTC had 
elevated serum troponin levels, with the median troponin >7 
times the upper limit of normal. Of note, CK levels were usually 
not elevated.  
 
Clinical suspicion for TTC is necessary when evaluating a 
patient with symptoms consistent with acute coronary 
syndrome, abnormal EKG, and elevated cardiac biomarkers, 
particularly if they have an emotional or physical trigger. 
Although this is not necessary. According to the Mayo Clinic 
diagnostic criteria, all 4 of the following criteria are required for 
diagnosis:9 

 

 
 

1. Transient left ventricular systolic dysfunction, which 
are typically regional and cannot be explained by a 
single epicardial coronary distribution. Systolic apical 
ballooning accounted for 81% of wall motion 
abnormalities seen in the International Registry. The 
second most common (14.6%) was ventricular 
hypokinesis only in the mid-ventricle with sparing of 
the apex. Other variants include basal hypokinesis 
(2.2%) and focal type (1.5%) and very rarely global 
hypokinesis.10 

2. No evidence of obstructive coronary artery disease or 
plaque rupture that can explain the wall motion 
abnormalities.  

3. New EKG abnormalities OR troponin elevation. 
4. Absence of pheochromocytoma or myocarditis. 

Myocarditis, if suspected based on pattern of wall 
motion abnormalities, can be evaluated by cardiac 
MRI.  Pheochromocytoma should be suspected in 
patients with classic symptoms such as headache, 
sweating, and tachycardia.11 

 
These criteria clearly requires EKG, troponin, angiography, and 
serial assessment of LV function. Our patient met all these 
criteria. Her left ventriculogram demonstrated the classic wall 
motion abnormalities which resolved on outpatient echocardio-
gram the following month. Our patient had mild coronary artery 
disease, and TTC patients generally have either normal vessels 
or mild to moderate atherosclerosis. Obstructive coronary 
artery disease (CAD) is seen in some TTC patients and likely is 
reflective of the overall prevalence of CAD in the population 
that is at risk for TTC.12 

 
Management of TTC is generally supportive as it is a transient 
disorder. However, 5-10% of TTC patients develop cardiogenic 
shock.13 Risk factors for development of shock include younger 
age, lower ejection fraction, and a physical rather than emo-
tional trigger. Mortality rates in patients with shock are lower 
for those who have TTC compared to acute MI (15% vs 37%) 
but are 10-fold higher than for TTC patients without shock.14  
 
Patients with acute heart failure are managed as usual with 
supplemental oxygen and diuretics, as there are no specific 
guidelines for an optimal medication regimen in TTC.15  Beta-
blockers and angiotensin converting enzyme (ACE) inhibitors 
are used for patients with reduced ejection fraction.  
 
Most patients with TTC recover. However, the risk of in-
hospital complications is similar to that for acute coronary 
syndromes (ACS). The International Registry reports, the 
composite occurrence of pressor requirement, cardiogenic 
shock, ventilator use need for cardiopulmonary resuscitation, 
and death was 19.1% in TTC patients versus 19.3% in a control 
group of ACS patients. Overall, in-hospital mortality has 
ranged from 0-8% with a 4.1% mortality rate in the Inter-
national Registry.8  
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