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Abstract

Takotsubo cardiomyopathy, also known as “broken heart syndrome,” is a transient left ventricular dysfunction associated
with stress (usually emotional) induced myocardial injury and stunning. It often presents as myocardial infarction on surface
electrocardiogram (EKG). Diagnosis is made by coronary angiography, which rules out coronary artery disease and shows
pathognomonic apical ballooning. In this article, we present a case of a 72-year-old woman who initially presented with
an ST segment elevation myocardial infarction on EKG. Coronary angiography showed severe left anterior descending
artery and diagonal lesions requiring percutaneous coronary intervention. Post—percutaneous coronary intervention, EKG
changes resolved. The next day, the patient developed recurrent chest pain and her EKG showed diffuse T-wave inversion
in precordial leads with reemerging ST segment elevations concerning for stent thrombosis. The patient underwent repeat
emergent coronary angiography, which showed patent stents and findings consistent with takotsubo cardiomyopathy.
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Introduction normal save for anxiousness and nervousness. Laboratory
workup showed normal complete blood count, basic metabolic
panel, and mildly elevated troponin level at 0.06. EKG revealed
ST segment elevation in leads I, aVL and V2 with reciprocal
changes in inferior leads concerning for anterolateral infarction
(Figure 1). The patient was emergently taken to the catheteriza-
tion laboratory where coronary angiography demonstrated
95% lesions in left anterior descending artery (LAD) and first
. i diagonal artery (D1) requiring PCI with drug-eluting stents
trocardlogr.am (EKG).  However, coronary angiography (Figures 2 and 3). Post-PCI, EKG showed resolution of ST
exclu.des 51gn1ﬁcan.t coronary grtery ster.1051sA and shows left changes (Figure 4), and echocardiogram showed normal LV
ven.trlcularh (LV) apical ballooning. In this article, we pr@sent cjection fraction (EF). On day 2, the patient developed recur-
an lqterestlng case of TC‘ post-percutaneous coronary inter- rent chest pain. Repeat EKG showed diffuse T-wave inversions
vention (PCI) masquerading as stent thrombosis. in precordial leads, reemerging ST elevations in 1, V2, V3 with

reciprocal ST segment depressions in inferior leads and

Takotsubo cardiomyopathy (TC), also known as “stress car-
diomyopathy” or “broken heart syndrome,” is a transient
syndrome of left ventricular apical akinesis, which often
mimics acute ST segment elevation myocardial infarction
(STEMI). Patients usually present after an emotionally
stressful event with chest pain and findings of elevated car-
diac enzymes and/or ST segment elevation on surface elec-
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precordium, while narrating the story of her grandkid’s ordeal 2018
in prison to a friend. Pain was associated with shortness of
breath, nausea, and profuse sweating. On presentation, she was
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Figure I. Initial EKG showing ST elevation in leads |, aVL, VI, V2, and ST depressions in inferior leads.
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Figure 2. Coronary angiography on presentation showed severe disease in LAD (red), DI and nonobstructive diffuse disease in RCA

(green).

troponin elevation up to 12 concerning for re-infarction (Figure
5). A stat bedside transthoracic echocardiogram revealed bal-
looning/akinesia of the LV apex and mildly reduced EF of 45%
to 50% (Figure 6a and b). The patient was taken for repeat
emergent coronary angiogram to rule out stent thrombosis.
Coronary angiogram showed widely patent stents in LAD and
D1. Left ventriculogram showed apical ballooning consistent
with TC (Figure 7). It remains unclear if her initial presentation
was from TC with incidental discovery of coronary artery dis-
ease or if she developed TC after PCI.

Discussion

TC is a transient reversible LV dysfunction usually associ-
ated with emotional stress. It was first reported in a Japanese

patient in 1983 by Sato et al.' The incidence of TC is about
1% to 2% among patients presenting with myocardial
infarction. It has been reported more frequently in post-
menopausal women aged >55 years.”® In 2006, the
American Heart Association classified TC as an acquired
cardiomyopathy.” Diagnosis is based on Mayo criteria® and
imaging coronary angiography to rule out coronary artery
disease. Mayo clinic diagnostic criteria include the follow-
ing: (1) transient hypokinesia, akinesia, or dyskinesia of the
mid segment of the left ventricle with or without apex
involvement; (2) no obstructive atherosclerotic coronary
artery disease or evidence of plaque rupture on coronary
angiogram; (3) new EKG findings (ST elevation/T wave
inversion) or mild troponins elevation; and (4) no pheo-
chromocytoma or myocarditis. All 4 criteria need to be met



Khattak et al

Figure 3. (a) Stent deployment in LAD (red), (b) Stent in LAD (yellow arrow), and (c) Stents demonstrated in LAD and D1 (green).

3, FR o P

MORT ELI280-18 '  Smmisec e T 0mmmv [ eom-wmom ]

Figure 4. Post-PCl resolution of ischemic changes on EKG.
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Figure 5. EKG on day 2 showing ST elevations in leads |, V2, V3 with ST depressions in inferior leads and diffuse TWI in precordial
leads.
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Figure 6. Echocardiogram demonstrating apical hypokinesis: (a) ventricular diastole and (b) ventricular systole.

Figure 7. (a) Repeat coronary angiography demonstrating patent stents and (b) Ventriculography showing apical ballooning.

to make a diagnosis of TC. Exclusion of pheochromocy-
toma is not routinely performed, which would require mea-
surement of serum and urine metanephrines.

Patients with TC commonly present with chest pain and
shortness of breath and usually recall a preceding emotional
or physical stress as a trigger. Hemodynamic instability with
hypotension is rare. EKG may show ischemic changes and
laboratory workup may show elevated cardiac enzymes. The
most common EKG abnormality is ST segment elevation
mimicking myocardial infarction.® Kosuge et al’ compared
EKG findings of TC with STEMI in patients admitted within
6 hours of symptom onset and reported that a combination of
ST segment depression in lead aVR and absence of ST seg-
ment elevation in lead V1 had a 91% sensitivity, 96% speci-
ficity, and 95% accuracy to diagnose TC. Mugnai et al®
reported that the absence of abnormal Q waves, presence of
ST segment depression in aVR, and the lack of ST segment
elevation in V1 were significantly associated with TC with a
combined specificity of 95% and positive predictive value of
85.7%. Tamura et al’ reported that TC had a much lower
prevalence of ST segment elevation of >1 mm in lead V1

compared with anterior STEMI measured at the J point. Jim
et al'’ reported that absence of reciprocal changes in inferior
leads in patients presenting with anterior wall myocardial
infarction favors a diagnosis of TC. Our patient presented on
the day after a STEMI with diffuse T wave inversion across
the precordium. Her EKG did not meet any specific criteria
for TC mentioned above, but coronary angiogram showed
classic apical ballooning with clean coronary arteries consis-
tent with TC, distinct from the event she had experienced the
previous day. Alternatively, her presentation may reflect
post-infarction pericarditis, or an intracranial event. Our
patient had neither a friction rub, nor evidence for an intra-
cranial event ruling out these alternative differentials.

TC has different variants on echocardiogram, namely,
classical, inverted, or midventricular patterns. The charac-
teristic features of classic TC on echocardiogram include
apical hypokinesia/ballooning and basal hyperkinesia.
Inverted TC presents with ST segment elevation in inferior
leads, normal EF, apical hyperkinesia, and basal to midven-
tricular ballooning on echocardiogram. Midventricular pat-
tern characteristically shows akinesia of the midventricular
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segment with or without involvement of basal and apical
segment on echocardiogram.'"'?

Various mechanisms have been postulated to explain TC
including acute coronary syndrome with spontanecous reper-
fusion, coronary microvascular dysfunction, and catechol-
amine-mediated myocardial dysfunction."” The association
of subarachnoid hemorrhage and TC called “neurological
stunning” consists of features of brain injury, TC, and
absence of coronary artery disease. Effect of catecholamines
on the adrenergic innervation of the heart may explain the
transient myocardial dysfunction in TC. Animal models have
suggested that activation of adrenergic receptors is the main
trigger for stress induced myocardial injury leading to
regional LV wall motion abnormalities."*

Initial management of TC is like myocardial infarction
until definitive diagnosis is made. Treatment is supportive
with diuretics, angiotensin converting enzyme inhibitor, and
B-blockers. B-Blockers are used to control the excessive
effect of catecholamine but should be started once pulmo-
nary edema, if present, is resolved, as per heart failure guide-
lines. Other heart failure agents can be considered as
clinically indicated. Congestive heart failure is the most
common complication reported and occurs in 20% of
patients with TC,® especially with right ventricular
involvement."” The transient systolic dysfunction associ-
ated with TC is usually reversible within 4 to 8 weeks and
alternate diagnosis should be considered if cardiomyopa-
thy does not resolve on repeat echocardiogram. A study by
Chao et al'® showed that a significant number of patients
with LAD occlusion on coronary angiography and STEMI
have associated TC features.

Conclusion

This case highlights an interesting association between coro-
nary artery disease and TC leading to repeat angiography for
concerns of stent thrombosis. TC should be considered as
one of the main differential diagnosis of ST segment eleva-
tion, especially in postmenopausal women with obvious
emotional or physical stress. TC post-STEMI is an uncom-
mon presentation but should be considered as a differential
along with post-infarction pericarditis, and an intracranial
event. Patients must be followed once TC is diagnosed, as
the condition may be reversible in 4 to 8§ weeks when placed
on appropriate medications.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethics Approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed Consent

Verbal informed consent was obtained from the patient for his ano-
nymized information to be published in this article.

ORCID iD

Timir Paul https://orcid.org/0000-0003-2020-154X

References

1. Fefer P, Chelvanathan A, Dick AJ, Teitelbaum EJ, Strauss BH,
Cohen EA. Takotsubo cardiomyopathy and left ventricular
outflow tract obstruction. J Interv Cardiol. 2009;22:444-452.
doi:10.1111/5.1540-8183.2009.00488 x.

2. Gianni M, Dentali F, Grandi AM, Sumner G, Hiralal R, Lonn
E. Apical ballooning syndrome or takotsubo cardiomyopa-
thy: a systematic review. Eur Heart J. 2006;27:1523-1529.
doi:10.1093/eurheartj/ehl032.

3. Deshmukh A, Kumar G, Pant S, Rihal C, Murugiah K,
Mehta JL. Prevalence of Takotsubo cardiomyopathy in the
United States. Am Heart J. 2012;164:66-71.¢1. doi:10.1016/j.
ahj.2012.03.020.

4. Maron BJ, Towbin JA, Thiene G, et al. Contemporary
definitions and classification of the cardiomyopathies: an
American Heart Association Scientific Statement from
the Council on Clinical Cardiology, Heart Failure and
Transplantation Committee; Quality of Care and Outcomes
Research and Functional Genomics and Translational
Biology Interdisciplinary Working Groups; and Council on
Epidemiology and Prevention. Circulation. 2006;113:1807-
1816. doi:10.1161/CIRCULATIONAHA.106.174287.

S. Prasad A, Lerman A, Rihal CS. Apical ballooning syn-
drome (Tako-Tsubo or stress cardiomyopathy): a mimic of
acute myocardial infarction. Am Heart J. 2008;155:408-417.
doi:10.1016/j.ahj.2007.11.008.

6. Tsuchihashi K, Ueshima K, Uchida T, et al. Transient left ven-
tricular 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;38:11-18.

7. Kosuge M, Ebina T, Hibi K, et al. Simple and accurate elec-
trocardiographic criteria to differentiate takotsubo cardiomy-
opathy from anterior acute myocardial infarction. J Am Coll
Cardiol. 2010;55:2514-2516. doi:10.1016/j.jacc.2009.12.059.

8. Mugnai G, Pasqualin G, Benfari G, et al. Acute electrocardio-
graphic differences between Takotsubo cardiomyopathy and
anterior ST elevation myocardial infarction. J Electrocardiol.
2015;48:79-85. doi:10.1016/j.jelectrocard.2014.11.001.

9. Tamura A, Watanabe T, Ishihara M, et al. A new electrocar-
diographic criterion to differentiate between Takotsubo car-
diomyopathy and anterior wall ST-segment elevation acute
myocardial infarction. Am J Cardiol. 2011;108:630-633.
doi:10.1016/j.amjcard.2011.04.006.

10. Jim MH, Chan AO, Tsui PT, et al. A new ECG criterion to
identify takotsubo cardiomyopathy from anterior myocardial


https://orcid.org/0000-0003-2020-154X

Journal of Investigative Medicine High Impact Case Reports

11.

12.

13.

infarction: role of inferior leads. Heart Vessels. 2009;24:124-
130. doi:10.1007/s00380-008-1099-9.

Lee YP, Poh KK, Lee CH, et al. Diverse clinical spectrum of
stress-induced cardiomyopathy. Int J Cardiol. 2009;133:272-
275. doi:10.1016/j.ijcard.2007.11.039.

Kurowski V, Kaiser A, von Hof K, et al. Apical and midven-
tricular transient left ventricular dysfunction syndrome (tako-
tsubo cardiomyopathy): frequency, mechanisms, and prognosis.
Chest. 2007;132:809-816. doi:10.1378/chest.07-0608.

Ako J, Sudhir K, Farouque HM, Honda Y, Fitzgerald PJ.
Transient left ventricular dysfunction under severe stress:
brain-heart relationship revisited. Am J Med. 2006;119:10-17.
doi:10.1016/j.amjmed.2005.08.022.

14.

15.

16.

Ueyama T. Emotional stress-induced Tako-tsubo cardio-
myopathy: animal model and molecular mechanism. Ann
N Y Acad Sci. 2004;1018:437-444. doi:10.1196/annals.
1296.054.

Elesber AA, Prasad A, Bybee KA, et al. Transient cardiac
apical ballooning syndrome: prevalence and clinical impli-
cations of right ventricular involvement. J Am Coll Cardiol.
2006;47:1082-1083. doi:10.1016/j.jacc.2005.12.004.

Chao T, Lindsay J, Collins S, et al. Can acute occlusion of
the left anterior descending coronary artery produce a typi-
cal “Takotsubo” left ventricular contraction pattern? Am J
Cardiol. 2009;104:202-204. doi:10.1016/j.amjcard.2009.
03.018.





