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Tako-tsubo syndrome following nortriptyline overdose

Tako-tsubo syndromeSOPHIE DE ROOCK, CHRISTOPHE BEAULOYE, ISABELLE DE BAUWER, DAVID VANCRAYNEST, OLIVIER GURNE, 
BERNARD GERBER, and PHILIPPE HANTSON

Cliniques St-Luc, Université Catholique de Louvain, Intensive Care Cardiology, Brussels, Belgium

Background. Tako-tsubo syndrome (TTS) refers to the apical ballooning of the left ventricle observed when angiographic ventriculography
is performed in patients presenting with electrocardiographic changes suggestive of acute coronary syndrome (new transient ST-segment
deviation (>0.05 mV) or T-wave inversion (>0.2 mV)), mild elevation of cardiac markers, but normal coronary arteries at the angiogram.
Case report. A 54-year-old woman developed the characteristic features of TTS 44 hours following nortriptyline overdose. The admission
ECG showed increased QRS duration rapidly reversible after sodium bicarbonate infusion. There was a minimal increase in troponin I
level. The ECG performed at the time of chest pain revealed deeply negative T waves in leads I, II, III, aVF, V1 to V6 and remained
abnormal at 5 weeks follow-up. In contrast, a complete recovery of left ventricular function was observed within one week.
Discussion. The pathophysiology of TTS, a variant of myocardial stunning, is still incompletely understood but could be related to
sympathetic overstimulation. The possibility of TTS following toxic exposure is discussed.
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Introduction

“Taku-tsubo” is the Japanese name for a fishing pot with a
round bottom and narrow neck that is used for trapping
octopus. However, it refers also to the left ventricular apical
ballooning observed in patients with ECG changes sugges-
tive of acute coronary syndrome (ST segment elevation or T
wave inversion), mildly elevated cardiac markers, left ven-
tricular wall motion abnormalities in the apical region, but
normal coronary arteries at the angiogram [1]. To our best
knowledge, apical ballooning syndrome or “tako-tsubo”
syndrome (TTS) was never clearly identified following
drug overdose.

Case report

A 54-year-old Caucasian woman arrived by ambulance in the
emergency department following tricyclic antidepressants
(TCA) overdose. This patient had a medical history of
tobacco abuse (2 packs/day for 30 years). She ingested prob-
ably 1000 mg nortriptyline 8 hours prior admission.

Her vital signs were the following: temperature, 36°C; respira-
tory rate, 20/min; heart rate, 61/min; and arterial blood pres-
sure, 159/110 mm Hg. The admission Glasgow Coma Score
was 8/15.

She was intubated 15 minutes after admission when her
GCS decreased to 6, and in the absence of adequate upper air-
ways protection. The admission electrocardiogram exhibited
a sinus rhythm of 114/min, a wide QRS complex (146 msec)
and a QTc interval of 472 msec, without significant changes
in ST segment or T wave. The QRS widening reverted after
the intravenous administration of 200 mmoles of sodium
bicarbonate over 30 minutes (QRS 112 msec on the second
ECG obtained 30 minutes after the end of infusion). Labora-
tory data showed creatine kinase of 68 IU/l (<200), troponin I
of 0.23 ng/ml (<0.06). The hemodynamic condition remained
perfectly stable during ICU stay. The serum concentration of
nortriptyline on admission was measured at 858 ng/ml.
Twelve hours after ICU admission, the patient was extubated
but remained drowsy. Thirty-six hours after hospital admis-
sion (44 hrs after overdose), after having transferred to the
general ward, the patient complained of typical chest pain.
The ECG showed deeply negative T waves in leads I, II, III,
aVF, and V1 to V6; the QRS duration was 106 msec (Fig. 1).
Echocardiography showed apical akinesia with mild
decreased systolic function. Cardiac catheterization con-
firmed the apical ballooning characteristic of “tako-tsubo”
syndrome (Figure 2) and showed normal coronary arteries.
No increase either in CK-MB or troponin I was measured in
the blood samples. The patient was treated daily by 160 mg
acetylsalicylic acid and 5 mg bisoprolol. Cardiac magnetic
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resonance imaging on day 8 demonstrated normal regional
wall motion with no evidence of necrosis. The patient was
discharged by the same day. On the ECG obtained 5 weeks
later, T waves were still negative from V1-V6 but in a lesser
extent. The prescription of bisoprolol was discontinued.

Discussion

Apical ballooning syndrome or “tako-tsubo” syndrome (TTS)
often mimics acute coronary syndromes [2–4]. The mecha-
nism of this reversible cardiomyopathy is still poorly under-
stood and various hypotheses have been proposed. The most
commonly debated etiology is a catecholamine-induced myo-
cardial stunning [5,6]. In a series of 19 patients (18 women),
who presented with left ventricular dysfunction after sudden
emotional stress, Wittstein et al. compared in 13 patients
plasma catecholamine levels with those in 7 patients with Kil-
lip class III myocardial infarction [6]. On hospital day 1 or 2,
plasma levels of catecholamines among patients with stress
cardiomyopathy were 2 to 3 times the values of among
patients with Killip class III myocardial infarction and 7 to 34

times published normal values. By hospital day 7, 8, or 9,
plasma catecholamine levels remained substantially higher in
the stress cardiomyopathy group. The mechanism underlying
the association between sympathetic stimulation and myocar-
dial stunning is unknown. A direct myocyte injury has been
debated, with contraction-band necrosis that can be demon-
strated histologically in certain conditions including pheo-
chromocytoma, subarachnoid hemorrhage, or fatal asthma.
Catecholamines have well known vasoconstrictive effects.
Epicardial coronary arterial spasm could result in transient
ischemia. But the patients usually have contractile abnormali-
ties in multiple vascular territories and multivessel epicardial
spasm was never demonstrated at angiogram. Microvascular
spasm with sympathetically mediated microcirculatory dys-
function is another possibility. The absence of coronary artery
stenosis at coronary angiography does not exclude the pres-
ence of coronary artery disease with transient thrombus
formation. Ibanez et al. suggested that a transient obstruction
of the left anterior descending (LAD) artery could be caused
by a ruptured atherosclerotic plaque that can only be seen by
intravascular ultrasound examination, but these patients have
usually abnormal LAD anatomy [7]. Finally, in order to
explain the angiographic pattern, a transient left ventricular
obstruction could lead to an apical ballooning because of
restricted endomyocardial blood flow [8]. This phenomenon
is typically observed in hypertrophic cardiomyopathy. The left
ventricular obstruction could result from the catecholamine-
induced basal segments hyperkinesis or from an abnormal
myocardial functional architecture such as a localised mid

Fig. 1. Electrocardiogram performed at the onset of chest pain
(upper part) and at 5 weeks follow-up (lower part)

Fig. 2. The contrast ventriculography performed in our patient
showed at the end of systole the typical picture of left ventricular
apical ballooning, with a relative narrowing of the basal segments
(arrows).
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ventricular septal thickening, which in presence of raised cate-
cholamines levels, leads to a transient mid-cavity obstruction.

TTS has been described predominantly in women and
frequently occurs after emotional or physical stress [9]. Orig-
inally described in the Japanese population, it was also
demonstrated in the European and North-American popula-
tions [10,11]. The patients developing TTS have usually
cardiovascular risk factors, including arterial hypertension,
hyperlipidemia, diabetes mellitus, or smoking [12].

The diagnosis of TTS requires the exclusion of other
conditions such as pheochromocytoma, acute myocarditis,
hypertrophic cardiomyopathy, or acute neurological disease
(particularly subarachnoid hemorrhage). A large number of
other underlying disorders have been associated with TTS
[1]. However, to our best knowledge, a recent episode of drug
overdose has never been mentioned among the precipitating
factors.

Our patient met the criteria for TTS diagnosis. However,
we acknowledge that a provocative test for coronary spasm
was not performed during angiography and that we did not
exclude atherosclerotic plaque rupture by ultrasound exami-
nation. The patient had diffuse symmetric T-wave inversion.
As she started to complain of chest pain only when her
consciousness was improving, we can not exclude that other
ECG abnormalities could have been present earlier.

Is there a possible realtionship between this cardiac event
and TCA overdose?

Transient ECG changes mimicking acute coronary
syndrome are common during the course of TCA overdose
[13,14]. The ECG changes are usually not associated with
abnormal regional wall motion at echocardiography. Rarely,
elevated cardiac biomarkers consistent with an acute myo-
cardial infarction (troponin or CK-MB) have also been
observed as stated below, suggesting a cardiac toxicity.
Kiyan et al. reported after the ingestion of 300 mg amitrip-
tyline an “acute myocardial infarction” in a 33-year-old
woman without cardiovascular risk factors [15]. Initially, the
ECG showed sinus tachycardia and mild QRS widening
(120 msec). Forty hours after the ingestion, she complained
of chest pain and the ECG was modified with ST segment
depression and T-wave inversion in V2 to V5 leads. Creatine
kinase and troponin I were elevated. In this case, the
echocardiography did not reveal abnormalities such as glo-
bal or segmental hypokinesia or pericardial effusion. No cor-
onary angiography was obtained because of normal
myocardial perfusion at the single photon emission tomogra-
phy. Similarly, Arya et al. described a case of dothiepin
overdose complicated by a typical electrocardiographic fea-
ture of acute myocardial infraction [16]. No data were avail-
able regarding cardiac markers. While coronary angiography
was not performed, echocardiography revealed hypokinesia
in the apical and anteroseptal regions. Other authors reported
a 22-year-old woman who had ST-segment elevation in the
antero-septal leads 26 hours after the ingestion of 300 mg
amitriptyline. Creatine kinase MB was increased and the
echocardiography revealed hypokinesia of the septum [17].

No coronary angiography was performed and the patient was
lost for follow-up. Guthrie et al. described in 1986 a 41-year-old
woman who had been found comatose after an amitriptyline
overdose [18]. A mild elevation of serum CK and MB frac-
tion was observed without any cardiac complications, ECG
changes, regional function abnormalities at the echo, or
coronary lesions at the angiography.

So far, no clinical observation meeting all the criteria of
TTS has been published after TCA overdose.

It remains difficult to speculate about the exact role of
nortriptyline in the genesis of TTS. The delay between drug
overdose and the onset of chest pain remains imprecise and
relatively long. We were also not able to obtain plasma
catecholamine levels. When plasma catecholamine levels
could be determined in patients with TCA overdose, there
was some correlation between QRS duration and plasma
norepinephrine levels [19]. However, commensurate physio-
logic changes were not found in the presence of elevated cat-
echolamine levels. Older publications also suggest that
nortriptyline could reduce coronary flow in experiments on
the isolated heart muscle and could raise the tone of isolated
coronary blood vessels [20].

Other substances could have similar effects and cocaine
use has been associated with TTS in a recent observation
[21]. Systemic effects of cocaine are mediated by the inhi-
bition of norepinephrine, epinephrine, dopamine, and seroto-
nine amine uptake in the presynaptic neurons. The resulting
increase in catecholamines can cause a variety of cardiovas-
cular dysfunctions, including a typical pattern of acute myo-
cardial infarction. The reason why cocaine could cause in
some patients a preferential contractile dysfunction of the
apex is unknown; the enhanced responsiveness of the apical
myocardium to sympathetic stimulation remains a possible
mechanism [22].

The prognosis of TTS is usually excellent, with improve-
ments in left ventricular function within 2–4 weeks of symptom
onset. The patient should be treated according to standard
care for acute coronary syndrome. If the catecholamine
hypothesis is plausible, and as the global left ventricular
function is usually preserved, it appears logical not to use
some specific catecholamines, like dobutamine, to increase
contractility [6]. Obviously, if the patient is presenting with
hypotension related to vasoplegia after TCA overdose, the
use of norepinephrine is not contraindicated. Concerning
bêta-blockers, there is no direct evidence for a protective
effect. They could be indicated when basal hypercontractility
is associated with the echocardiographic evidence of an intra-
ventricular pressure gradient [23]. The decision to perform
conorary angiography should be guided by the interpretation
of patient’s complaints, cardiac markers, ECG, and echocar-
diographic findings.

In conclusion, we report a case of TTS following nortrip-
tyline overdose. A recent drug overdose (and perhaps particu-
larly with substances accompanied by an intense sympathetic
stimulation) should be added to the list of the precipitating
factors.
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