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This editorial refers to “A case report of recurrent takotsubo cardiomyopathy including the rare ‘inverted’ form”, by
Charles Carey et al. https://doi.org/10.1093/ehjcr/ytac207.

Holes in the cheese, flaws in the
plan
In 1990, JamesReasonofManchesterUniversity designed amodel,which
later came to be popularly known as the ‘Swiss cheesemodel’, to provide
a framework for the understanding of the dynamics underlying accident
causation within complex systems, such as those occurring in nuclear
powerplants, chemical installationsor spacecrafts.1Thefinal event, hehy-
pothesized, could be explained by a large number of causative factors, all
necessarybutnot able to generate theoutcomeon theirown: the system
breakdown ensues from latent failures combined with triggering condi-
tions that overcome the system’s defences.1 At about the same time,
in Japan, a novel cardiac syndrome was reported for the first time: it
was characterized by infarct-like presentation, mid-apical left ventricular
(LV) dyskinesia, patent coronary arteries, and LV contractility recovery at
follow-up.2 This clinical condition was named ‘takotsubo syndrome’
(TTS), to highlight the similarity of the LV shape in the acute phase
with the Japanese pot (takotsubo) traditionally used for fishing octopus.
More than three decades later, a complete understanding of TTS
pathophysiology is still lacking, and the ‘Swiss cheese model’
appears to be a useful abstraction to represent the events leading to a
TTS attack (Figure 1). Indeed, TTS is often characterized by triggering
conditions preceding the onset,3 either emotional, physical or both,4

coupled with a chronic vulnerable background.5 This latter is composed
of comorbidities, genetic predisposition, hormonal, and psychosocial fac-
tors among others,3 which, together, impair the ability of safelymanaging
stressful triggers and contribute to the development of cardiac
involvement.

Takotsubo recurrence—the role
of case reports
One of the most intriguing aspects of the syndrome is that, despite
the reiterative exposure to various stressful triggers in daily life, it oc-
curs uncommonly and rarely recurs, even in highly susceptible indivi-
duals. A comprehensive assessment of TTS recurrences is therefore
essential, especially in those few outliers presenting with more than
two events, for its potential in helping us to uncover its physiopathol-
ogy. Recently, two of the largest, multicentric, international registries
to date, provided an analysis of TTS recurrences. The GEIST6 and the
InterTAK7 registries reported a prevalence of 4–5% within their po-
pulations, with a recurrence rate of�2% patients-year. In both these
studies’ findings, ballooning patterns often varied between episodes,
while pre-existing predisposing conditions such as comorbidities (e.g.
psychiatric diseases and hypertension) remained associated with TTS
recurrence, a results that is in keeping with others.8,9 However, even
in multicentric registries the population with recurrent TTS, especial-
ly those with multiple recurrences, remains relatively small, making
case reports a valuable tool to explore more in detail the features
of these patients. In the present issue of European Heart Journal -
Case Reports, Carey et al. describe the case of a woman experiencing
multiple TTS recurrences, the second one presenting with the un-
common basal contraction pattern, providing an insightful diagnostic
confirmation bymeans of cardiac magnetic resonance tissue mapping
imaging.10 Consistently with registry data, the patient had several co-
morbidities including previous meningioma excision, hypertension
and irritable bowel syndrome; of note, her clinical history included
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chronically high levels of emotional stress and anxiety, with emotion-
al distress preceding at least the first event. The Journal recently pub-
lished two more case reports that could meet this same clinical
picture, with multiple TTS recurrences affecting women and pre-
ceded, when identifiable, by a trigger of emotional nature.11,12

Unfortunately, this classic phenotype is not always seen and
only partly encompasses the heterogeneous and enlarging clinical spec-
trum of TTS. A unifying pattern is far from being established, as high-
lighted by the observation of a recurrent TTS in a male patient with
underlying pulmonary disease and physical trigger13 who experienced,
as more common in males,14 a fatal outcome at follow-up. Takotsubo
syndrome recurrences can take place in the setting of pheochromocy-
toma too: Sato et al.15 describe the case of a patient who had multiple
TTS events, with both epicardial andmicrovascular coronary spasm, be-
fore the neoplasmwas finally identified and removed. Evenmore striking
is the case reported byHiruma et al.,16 where a 79-year-old woman ex-
perienced four episodes of TTS in the short time period of 10 months,
with extremely variable triggering conditions and ballooning presenta-
tion, making it impossible to hypothesize any recurrent pattern.

Conclusions
All these reports together certify our incomplete knowledge on the
topic, albeit suggesting how, at least in some cases, TTS recurrences
might be associatedwith the activation of reiterative pathogenic path-
ways, facilitated by the persistence of latent failures in
certain protectivemechanisms in example signified by underlying psy-
chological and social factors,17 large comorbid burden, or
catecholamine-producing tumours. What we still lack is the full un-
derstanding of these pathways, as well as of the reason why their ac-
tivation can sometimes be apparently unprovoked, or even follow
certain stressful triggers but not others. Accordingly, the ‘Swiss
cheese model’ fails to completely represent the unclear TTS patho-
genic background, where the uncomplete knowledge of all the failing
protective layers prevents us to have a clear view of its pathogenesis

even after the event has occurred. To this extent, one limitation of
the reports discussed previously is the absence of an assessment of
the brain–heart axis18 in the first as well as recurrent episodes;
indeed, it could be of interest to know whether similar/different clin-
ical presentations between the index and recurrent event corres-
pond to similar/different patterns of brain–heart activation.19

Future studies on recurrent TTS should pursue the aim of a compre-
hensive patients’ characterization, to identify reiterative patterns of
TTS onset. This could be instrumental to a definition of different
TTS phenotypes, with their own clinical features and possibly only
partly shared physiopathology, contributing to shed more light into
themechanisms of this fascinating and still poorly understood disease.
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Figure 1 Graphical representation of the ‘Swiss cheese model’ applied to TTS. Protective mechanisms (slices) reduce the systemic consequences
of stressful triggers. In vulnerable individuals, several factors (holes) impair the patients’ ability to manage triggers, favouring the development of
myocardial wall motion abnormalities. In some patients, specific combinations of reiterative triggers with chronic failures in certain protective layers
may enhance TTS recurrence. The presence of unknown factors/failing protective mechanisms prevent us a full understanding of the underlying
pathogenesis.
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