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When the heart breaks live on transoesophageal echocardiography

An unusual case of Takotsubo
cardiomyopathy
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Summary

Takotsubo cardiomyopathy (TSC) is characterised by a transient left ventric-

ular dysfunction typically induced by stressful events, such as invasive pro-

cedures, in the absence of obstructive coronary artery disease. However, to

date, no cases of TSC developing during an interventional cardiology proce-

dure have been described. In this article, we report a case of TSC occurring

during the intraprocedural phase of a percutaneous patent foramen ovale

closure, performed under general anaesthesia.
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Videos S1and S2: Basal
assessment of left
ventricle systolic function
by intraprocedural
transoesophageal
echocardiography. The
videos are available online
at https://cardiovascmed.
ch/en/online-only-
content.

Videos S3 and S4:
Intra-procedural transoe-

]

sophageal echocardiogra-
phy showing left ventricle
systolic dysfunction.
Akinesia of medioapical
segments and hypokinesia
of basal segments can be
observed. Left ventricle
ejection fraction is
severely depressed (<20%).
The videos are available
online at https://cardio-
vascmed.ch/en/online-
only-content.
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Case description

A 53-year-old woman was scheduled for percutaneous
closure of a patent foramen ovale (PFO) after a diving
accident. Her medical history was otherwise unre-
markable and she was not taking any medication. The
patient refused preoperative transoesophageal echo-
cardiography (TEE) and opted for a general anaesthesia
with intraoperative TEE. The preoperative electrocardi-
ogram (ECG) was normal without any repolarisation is-
sue or QTc interval anomaly.

Neither anxiety nor psychological stress related to the
planned procedure was observed in the preoperative
period. Preoperative antibiotic prophylaxis was ad-
ministered (a single intravenous dose of cefazolin 2 g).
The endotracheal tube and TEE probe were placed eas-
ily after induction of general anaesthesia with propo-
fol, sufentanil and rocuronium. The first TEE pictures
showed a normally shaped and nondilated left ventri-
cle with normal ejection fraction (LVEF) (fig. 1; supple-
mentary data online, videos S1 and S2!). After femoral
venous puncture, a guiding catheter was advanced
into the right atrium. At this stage of the procedure
and before any contrast medium injection, the patient
suddenly developed severe hypotension. TEE showed
sudden akinesia of medioapical segments and hypo-
kinesia of basal segments with ventricular ballooning.

The LVEF was severely depressed (<20%) (fig. 1; supple-
mentary data online, videos S3 and S4%). An adrenaline
infusion was started at a dose of 1.5 pg/min. At the
same time, inotropic support with dobutamine infu-
sion was introduced at a dose of 10 pg/kg/min, leading
to provisional haemodynamic stabilisation. The ECG
was still normal. Coronary angiography showed nor-
mal coronary arteries (fig. 1). Intraprocedural Takot-
subo cardiomyopathy (TSC) was diagnosed. We decided
not to proceed with PFO closure and the patient was
transferred to our intensive care unit. During the fol-
lowing hours a new haemodynamic deterioration was
observed. Adrenaline infusion was titrated up to 8 pg/
min and an additional infusion of noradrenaline was
started and titrated up to 10 pg/min. Her clinical con-
dition slowly improved. Vasopressor support could be
stopped during the first 24 hours of stay in the inten-
sive care unit, and dobutamine infusion was stopped
within 48 hours from admission. Because there was no
ventricular thrombus on serial echocardiographic
monitoring and a progressive improvement in LVEF,
therapeutic anticoagulation was not introduced. Fol-
lowing haemodynamic stabilisation, cardioprotective
therapy with an angiotensin converting enzyme inhib-
itor (lisinopril 5 mg once daily), but no beta-blocking
therapy, was introduced. During the stay in the inten-
sive care unit, serial ECG monitoring showed diffuse
T wave inversion, which was more prominent in the
anterior leads. Biochemical monitoring showed a
slight elevation in myocardial necrosis enzymes with a
peak troponin-T of 308 ng/1 (upper reference limit of
14 ng/l) and a peak creatine kinase-MB of 6.6 pg/l
(upper reference limit of 5 nG/L). Brain-type natriuretic
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Figure 1: Panels A and B. Coronary angiography showing a normal coronary tree without any significant stenosis.
Panel C and D. Transoesophageal echocardiography: end-systolic left ventricle morphology before and after systolic
dysfunction onset. In panel D ventricular ballooning due to medioapical akinesia and basal hypokinesia can be observed.

peptide was not assessed because a diagnosis of cardio-
genic shock was clinically evident. Complete recovery
of the LVEF was observed at day 4 and the patient was
subsequently discharged. LVEF recovery was sustained
at 1-week follow-up, when cardioprotective therapy
with lisinopril was stopped, and at 6 months follow-up.
Nevertheless, the patient refused to undergo a second
attempt at PFO closure.

Discussion

TSC is a rare but increasingly reported condition typi-
cally characterised by transient left ventricular dys-
function. This syndrome mainly affects elderly female
patients and clinically mimics ST-elevation myocardial
infarction, in the absence of obstructive coronary ar-
tery disease [1]. TSC is usually triggered by stressful
events, even though up to 30% of TSC patients do not
have any specific trigger [2-3]. The physiopathology of
TSC is still not completely understood, but the major
pathophysiological phenomenon is thought to be a dis-
proportionate catecholamine discharge in response to
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stress, with subsequent myocardial stunning. The ma-
jority of TSC patients show sympathetic hyperactivity
and an increase in circulating levels of catecholamines
[4].

Surgical interventions [5-6] represent well-docu-
mented triggers of TSC. TSC more frequently manifests
itself in the postoperative period but it can also de-
velop during the intraoperative phase with potentially
dramatic consequences for the patient. In the litera-
ture, interventional cardiology procedures have been
sporadically described as TSC triggers. Todaro et al.
first reported a case of TSC occurring the day after a
percutaneous PFO closure in a 30-year-old woman suf-
fering from a post-traumatic stress disorder [7]. More
recently, Harhash et al. described a case of TSC occur-
ring on postoperative day 2 in a 84-year-old woman
who had undergone transcatheter aortic valve replace-
ment [8]. However, in both cases TSC manifested in the
postoperative period.

In contrast, in our case TSC developed during the intra-
procedural phase of a percutaneous PFO closure. This
is, to the best of our knowledge, the first reported case
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of TSC developing during an interventional cardiology
procedure. In our patient, the clinical presentation of
TSC was particularly severe with haemodynamic in-
stability due to cardiogenic shock. The interest of our
case is further increased by the unequivocal TEE docu-
mentation of the intraoperative onset of TSC. In many
other reports, the intra- or perioperative onset of TSC
was documented only by means of other imaging tech-
niques, more frequently transthoracic echocardio-
graphy, making our striking TEE images of particular
importance.

As in others cases of perioperative TSC, it was difficult
to clearly identify the aetiological factors triggering
the systolic dysfunction. Subclinical psychological
stress and anxiety related to the procedure are likely to
play an aetiological role in perioperative TSC. More-
over, in our patient, physical stress related to endo-
tracheal tube and TEE probe placement could have led
to a catecholamine discharge with subsequent myo-
cardial stunning. Physical stress directly related to the
intervention itself is likely to play an additional role in
perioperative TSC.

Some specific issues deserve to be discussed in more
detail. First of all, an alternative diagnosis of Kounis
syndrome should be considered in our case. Kounis
syndrome is defined as a hypersensitivity coronary
disorder induced by conditions associated with mast-
cell and platelet activation [9]. Some of the drugs ad-
ministered to our patients in the operative setting,
such as propofol, rocuronium and cefazolin, have been
described as potential Kounis syndrome triggers [9].
However, our patient did not display any other clinical
sign suggesting a systemic hypersensitivity reaction.
Coronary angiography did not show any epicardial cor-
onary spasm or indirect sign of coronary micro-
vascular dysfunction. Furthermore, the TEE systolic
dysfunction pattern was highly indicative of a diagno-
sis of TSC. Therefore, a diagnosis of Kounis syndrome
seems to be unlikely in our patient. Tryptase levels
were not assessed because of the low clinical suspicion.
One other important issue concerns the pharmaco-
logical therapy. Catecholamines seem to have a key
role in TSC pathophysiology. There are robust data sup-
porting the role of beta-adrenergic signalling in TSC
[10-11]. However, also alpha-adrenoceptors are thought
to be implicated in TSC, on the basis of results of more
recent studies [12]. Therefore, the use of vasopressors
and inotropic drugs could theoretically be detrimental
in TSC, owing to their agonist properties on alpha and
beta-adrenoceptors.

Cardiogenic shock complicates up to 6.5% of TSC cases
[13]. To date, only few data are available regarding the
management of this rare and challenging condition
and, despite the theoretical limitations previously
mentioned, the use of vasoactive amines in this par-
ticular subset of patients remains an often life-saving
measure, as was the case for our patient. Successful
treatment of cardiogenic shock in TSC with other ino-
tropic drugs, such as milrinone or levosimendan, has
been sporadically described in case reports but there
has been no randomised trial comparing different ino-
tropic therapies in TSC patients [13-14]. Once haemo-
dynamic stabilisation was achieved, we decided to in-
troduce a cardioprotective therapy with lisinopril, but
we refrained from introducing a beta-blocking therapy
because of the haemodynamic context and the quick
recovery of left ventricle systolic function. However, it
is worth noting that general management of TSC also
remains largely empirical. Even if first studies sup-
ported the use of beta-blocking therapy, especially in
the acute phase and in the presence of a dynamic mid-
ventricular obstruction [15-16], the usefulness of these
pharmacological agents to improve short-term out-
come and to prevent TSC recurrence is today more and
more debated, on the basis of results of more recent
studies [17].

Conclusion

Surgical interventions and invasive procedures, in-
cluding interventional cardiology procedures, repre-
sent potential triggers to TSC. In the present article, we
described the first case of TSC occurring during an in-
terventional cardiology procedure, with striking TEE
pictures unequivocally documenting the intraopera-
tive onset of TSC. Anaesthetists and interventional
cardiologists should be aware of this dangerous com-
plication, which can even occur during the intra-
procedural phase of routine and minimally invasive
procedures, with potentially life-threatening conse-
quences, as in our case.
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