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Forme Fruste in Recurring Mid-Ventricular 
Variant of Takotsubo Cardiomyopathy
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 Patient: Female, 69
 Final Diagnosis: Mid ventricular type of Takotsubo cardiomyopathy
 Symptoms: Chest discomfort
 Medication: —
 Clinical Procedure: Angiography • 2D echocardiogram
 Specialty: Cardiology

 Objective: Unusual clinical course
 Background: Takotsubo cardiomyopathy (TC) is characterized as acute left ventricular dysfunction precipitated by intense 

emotional or physiological stress. The mid-ventricular variant of TC usually has akinesis, with or without bal-
looning of the mid-ventricular segment, and a hyperdynamic base and apex. Recurrence of the typical and atyp-
ical (reversed and mid-ventricular type) forms has been reported in only a very small number of cases. We re-
port a forme fruste presentation of mid-ventricular variant of TC.

 Case Report: A 69-year-old woman with a prior history of stress-induced cardiomyopathy presented with complaint of mod-
erate intensity, persistent, sub-sternal chest discomfort. She reported that her symptoms were similar to those 
she had during a previous hospitalization in 2015, and this time cited the death of her mother as an inciting 
stressor. No significant obstructive flow-limiting coronary artery disease was found on cardiac catheterization. 
However, the left ventriculogram was suggestive of mid-ventricular pattern of TC. Her first symptomatic epi-
sode of apparent TC did not reveal completion of the mid-ventricular pattern of the TC variant. The subsequent 
episode, during this hospitalization, manifested as a completed version of her initial apparent forme fruste of 
mid-ventricular variant of TC.

 Conclusions: TC may present in a myriad of clinical forms that must be considered in the evaluation of patients with suspected 
acute coronary syndromes or cardiomyopathy. Treatment is mainly supportive, and recurrence rates range from 
7.7% to 11.4%. To the best of our knowledge, this forme fruste presentation has not been previously reported 
in recurrent variants of TC.
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Background

Takotsubo cardiomyopathy (TC) is characterized as acute 
left ventricular dysfunction precipitated by intense emo-
tional or physiological stress [1–4]. It was first recognized in 
Japan in 1990. The word Takotsubo means an octopus trap in 
Japanese [5,6]; the narrow neck and round bottom of the oc-
topus trap resembles the shape of the heart in TC [7]. It gen-
erally mimics acute coronary syndrome (ACS) and presents in 
approximately 1–2% of patients with suspected ACS, described 
more often in postmenopausal women [6,8,9]. Although most 
patients recover in a few weeks, the mortality rate in the in-
dex hospitalization may be as high as 4% to 5% [1,10], which 
is comparable to the mortality from ST elevation myocardial 
infarction (STEMI) in the current era [1]. The exact pathophys-
iology of TC has not been fully elucidated. It has been hypoth-
esized that catecholamine stress, endothelial dysfunction, and 
microvascular coronary artery spasm may lead to an increased 
cardiac workload, as well as myocardial injury [1–4,11]. Another 
hypothesis includes oxidative/inflammatory stress-induced 
myocardial dysfunction [3].

Multiple clinical variants of TC have been reported. Recurrence 
of TC appears to be a rare phenomenon [12–17]. We herein 
describe a unique case of a recurrent TC variant with an in-
dex event representing an apparent forme fruste of mid-ven-
tricular TC.

Case Report

A 69-year-old woman with a prior history of stress-induced car-
diomyopathy, moderate non-obstructive coronary artery disease, 
hypertension, and hyperlipidemia presented to our institution 
with a complaint of moderate intensity, persistent, sub-sternal 
chest discomfort. She reported that her symptoms were remi-
niscent to those of a presentation at another hospital in 2015, 
and cited the death of her mother as an inciting stressor for the 
current event. Upon admission, her vital signs were in normal 
range and physical exam was unremarkable. The EKG showed 

poor R wave progression in V1 and V2 (Figure 1), and troponin 
T levels were elevated at 0.527, 0.251, and 0.110.

Coronary angiography demonstrated no evidence of obstructive 
flow-limiting coronary artery disease. Left ventriculography re-
vealed hyperkinesis of the base and apex with akinesis of the 
mid-anterolateral and diaphragmatic wall segments sugges-
tive of mid-ventricular pattern of Takotsubo cardiomyopathy 
(Figure 2). Transthoracic echocardiography (TTE) similarly dem-
onstrated hyperkinesis of the basal and apical wall segments 
and akinesis of the mid-septal, mid-inferior, mid-inferolateral, 
and mid-anterior walls. Overall left ventricular systolic func-
tion was moderately reduced, with an ejection fraction (LVEF) 
of 35% to 40%. The wall motion abnormalities did not corre-
spond to a single coronary artery distribution and appeared 
likely to represent an acute stress-induced cardiomyopathy. 
She remained asymptomatic following hospitalization, had an 
uncomplicated course, and was discharged following guide-
line-directed optimization of medical regimen. A post-conva-
lescent phase TTE at 3 months demonstrated normalization of 
LVEF with mild hypokinesis of the mid-ventricular walls, and 
normal apical and basal wall motion.

A review of her 2015 presentation to another hospital (Figure 3), 
also triggered by an emotional stressor, revealed angiographic 
demonstration of non-obstructive coronary artery disease 
and mid-anterior left ventricular wall akinesis – LVEF 60%. 
Convalescent phase TTE demonstrated an LVEF of 65% with-
out regional wall motion abnormality.

Discussion

Variants of TC are classified according to various wall motion 
abnormality patterns [6,7]. Classical or typical variant of TC is 
more common than the atypical forms, and is characterized 
by apical hypokinesis and basal hyperkinesis [8,9]. The mid-
ventricular variant demonstrates akinesis, with or without bal-
looning, of the mid-ventricular segment and a hyperdynamic 
base and apex [7,18–23]. Reverse or inverted TC presents an 

Figure 1. EKG on admission.
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akinetic base and hyperdynamic apex [19]. Recurrence of both 
the typical and atypical (reverse and mid-ventricular type) forms 
have been reported [12–15,21]. Biventricular and isolated right 
ventricular forms also have been described [20,29]. It has been 
proposed that a heterogeneous density of adrenoceptors in 
apical, middle, and basal regions of the left ventricle may ex-
plain these clinical variants [24]. The apical variant has been 
reported to occur most often in postmenopausal women, as 
they generally have more adrenoceptors in the apex than in 
the base [25]. Differential autonomic innervation of the an-
terior wall compared to the apex and inferior wall and differ-
ences in local catecholamine release are also postulated as 
mechanisms for TC [26]. Different variants in the same patient 
have also been previously reported, and postulated reasons 

offered include variability in stress exposure, catecholamine 
levels, and adrenergic receptor sensitivity [22,27]. Estrogen 
deprivation mediated subsequent to endothelial dysfunction 
may also play a role, and this might explain the relative over-
all preponderance of TC among postmenopausal women [1,2].

Despite the various mechanisms proposed, there is no clearly 
established consensus on the underlying pathophysiology [2]. 
Many patients with TC present with elevations in cardiac 
biomarkers and EKG changes mimicking ACS. Takotsubo 
syndrome accounts for about 2% of all suspected STEMI 
presentations [28]. Patients with TC usually, although not ex-
clusively, demonstrate an unremarkable coronary angiogram 
without epicardial coronary obstruction [4,20,26]. In most cases, 

Figure 2.  Left ventriculogram in 2018 showing complete 
presentation of mid-ventricular variant.

Video 1.  Left ventriculography during her subsequent 
presentation in 2018, showing evidence of hyperkinesis 
of the base and apex with akinesis of the mid-
anterolateral and diaphragmatic wall segments 
suggestive of mid-ventricular pattern of Takotsubo 
cardiomyopathy (complete presentation of mid-
ventricular pattern).

Figure 3.  Left Ventriculogram 2015 showing incomplete 
presentation.

Video 2.  Left ventriculography during her initial presentation in 
2015, showing evidence of mid-anterior left ventricular 
wall akinesia with preserved ejection fraction (60%) 
(incomplete presentation of mid-ventricular pattern).
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the akinetic or hypokinetic wall segments do not correlate to 
a single epicardial coronary artery distribution pattern [1,16]. 
In addition, there is often discordance between the severity of 
LV systolic dysfunction and the degree of elevation in cardiac 
biomarkers [16]. Furthermore, systolic dysfunction from TC usu-
ally normalizes over the course of a few weeks. Obstructive 
CAD and acute coronary syndromes have been described in 
conjunction with TC, and may serve as a potential stressor 
for the subsequent development of TC. Apical ballooning is 
a distinct entity and is usually not observed in acute coronary 
syndrome [16,26]. Coronary artery spasm and left ventricular 
outflow obstruction have been observed in a few cases, but 
reports are inconsistent [30].

TC is often precipitated by either emotional or physical trig-
gers; the usual ones are fear or panic after death of a rela-
tive, natural catastrophe, or a sense of self-danger. In addition 
to ACS, other medical conditions like hypoglycemia, GI bleed, 
acute asthma, and pneumothorax triggering TC have also been 
reported [13]. Sympathomimetic medications like beta2 ago-
nist nebulization, and alpha agonist medications like mido-
drine, have also reportedly precipitated recurrent TC events 
in a few patients [13,31].

The clinical presentation varies, with most cases following 
a benign course; although congestive heart failure, and car-
diogenic shock have been reported. Complete recovery is ob-
served in over 95% of patients, and the incidence of cardiac 
arrest is reportedly 5% [3].

Treatment is mainly supportive, and recurrence rates range 
from 7.7% to 11.4% [13]. Recurrent TC has also been reported 
with a few cases of pheochromocytoma [15,32].

In our patient, the first symptomatic episode of apparent TC 
did not reveal completion of the mid-ventricular pattern of 
the TC variant. The subsequent episode, during this hospital-
ization, manifested as a completed version of her initial ap-
parent forme fruste of the mid-ventricular variant TC. To the 
best of our knowledge, this apparent forme fruste presenta-
tion has not been previously reported in recurrent TC variants.

Conclusions

Takotsubo cardiomyopathy may present in a myriad of clinical 
forms that must be considered in the evaluation of patients 
with suspected acute coronary syndromes or cardiomyopathy.
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