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Inverted Takotsubo
Edema as an Expression of Endothelial Microvascular Dysfunction?

Takotsubo invertido
¿Edema como expresión de disfunción microvascular endotelial?
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Takotsubo is an acute cardiomyopathy not caused by epicardial 
coronary artery disease. It is triggered by clinical situations of 
stress and at presentation mimics an acute coronary syndrome. (1) 
It was first identified as apical ballooning, but recently hypokinesia 
has also been observed at the mid-ventricular or basal segments; 
therefore it is called inverted or reverse takotsubo. (2) There are 
indications of the role of microvascular dysfunction as a central 
pathophysiological mechanism.

These images correspond to a 63-year-old hypertensive woman, 
with no history of cardiovascular disease, but with a long history 
of anxiety disorders. The patient arrived at the emergency room 
complaining of a prolonged angina-like chest pain. The ECG showed 
symmetric positive T waves with unclear territoriality, with troponin 
T 0.11 ng/mL, in the context of a difficult family situation. A coronary 
angiography with ventriculography revealed coronary arteries with-
out angiographic lesions, ventricular enlargement, and hypokinesia 
at the basal and mid-ventricular segments with apical hyperkinesia 
(Figure 1: A diastole / B systole; see Video 1 on the website).

The patient was diagnosed with inverted takotsubo. Findings 
were confirmed with echocardiography and MRI (Figure 2 A-F) 
within 24 hours of admission, showing ventricular enlargement 
(38.1 mm/m2 CS, ESV 58.6 mL/m2, EDV 95.5 mL/m2), EF 39% with 
severe basal and mid anteroseptal, anteromedial and anterobasal 
hypokinesia, reduced wall thickening, and mild-to-moderate mitral 
regurgitation. There was absence of fibrosis with delayed gadolinium 
enhancement and myocardial wall edema in T2 (See Video 2 on the 
website). The patient had a favorable outcome and was discharged 
after three days. Outpatient follow-up echocardiography at 1 month 
showed preserved diameters with good ventricular function.

This case highlights the images of inverted takotsubo. The elec-
trocardiographic presence of subepicardial ischemia with unclear 
territoriality should be taken into account in this cardiomyopathy, 
in addition to the known image of apical subendocardial ischemia 
(negative T waves). (3) Following the reduction of myocardial per-
fusion, the injury is manifested with wall motion disorders and 
edema with absence of delayed gadolinium enhancement, enabling 
the differentiation of this entity from myocarditis or coronary 
syndrome. (4) In addition, from the metabolic viewpoint, “reverse 
perfusion-metabolism mismatch” has been reported, which consists 
in post-ischemic stunning. (5) There are several pathophysiologi-
cal hypotheses; recently, the key role of microvascular endothelial 
dysfunction has gained strength in connection with vasospasm 
angina, (6) though associated with catecholaminergic discharge. 
Indeed, Sato et al. demonstrated the presence of coronary spasm 

REFERENCES

1. Tsuchihashi K, Ueshima K, Uchida T, Oh-mura N, Kimura K, Owa M, 
et al. Transient left ventricular apical ballooning without coronary artery 
stenosis: a novel heart syndrome mimicking acute myocardial infarction. 
Angina Pectoris-Myocardial Infarction Investigations in Japan. J Am Coll 
Cardiol 2001;38:11-8. http://doi.org/b9nvjq
2. Piérard S, Vinetti M, Hantson P. Inverted (reverse) takotsubo car-
diomyopathy following cerebellar hemorrhage. Case Rep Cardiol 
2014;2014:781926. http://doi.org/bvjw
3. Song BG, Chun WJ, Park YH, Kang GH, Oh J, Lee SC, et al. The clini-
cal characteristics, laboratory parameters, electrocardiographic, and echo-
cardiographic findings of reverse or inverted takotsubo cardiomyopathy: 
comparison with mid or apical variant. Clin Cardiol 2011;34:693-9. http://
doi.org/bvjw
4. Eitel I, von Knobelsdorff-Brenkenhoff F, Bernhardt P, Carbone I, Muel-
lerleile K, Aldrovandi A, et al. Clinical characteristics and cardiovascular 
magnetic resonance findings in stress (takotsubo) cardiomyopathy. JAMA 
2011;306:277-86. http://doi.org/cj8mvk
5. Sato A, Aonuma K, Nozato T, Sekiguchi Y, Okazaki O, Kubota K, et 
al. Stunned myocardium in transient left ventricular apical ballooning: 
a serial study of dual I-123 BMIPP and Tl-201 SPECT. J Nucl Cardiol 
2008;15:671-9. http://doi.org/ccxm7c
6. Caroli C, San Miguel L, Vilariño J, Cohen H. Vasospastic acute coronary 
syndromes as a manifestation of endothelial dysfunction and the role of 
flow mediated dilatation test. Cardiol Pharmacol 2015;4:2.

MTSAC Full Member of the Argentine Society of Cardiology
1 Cardiologist. Presidential Medical Unit, Editor-In-Chief at Practicum Script.
2 Cardiologist, Staff Member of the Imaging Department, FLENI, Buenos Aires.

REV ARGENT CARDIOL 2016;84:567. http://dx.doi.org/10.7775/rac.v84.i6.9993

Address for reprints: Cuenca 3443 - 2.º Piso, Dpto. 13 - CABA - e-mail: chrcaroli@gmail.com

Fig. 1. See description in the text.

(23%) and diffuse vasoconstriction (54%) with the intracoronary 
acetylcholine provocation test in patients with takotsubo.
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Fig. 2. See description in the text.


