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Unexpected outcome (positive or negative) including adverse drug reactions

CASE REPORT

latrogenic takotsubo cardiomyopathy induced
by locally applied epinephrine and cocaine

Jens Sundball,’ Manan Pareek,' Morten Hagsbro,? Esben Hjorth Madsen'

SUMMARY

A 67-year-old man underwent surgery under general
anaesthesia to obtain a biopsy from a tumour in the left
maxillary sinus. Before the procedure a mucosal
detumescence containing epinephrine and cocaine was
applied onto the nasal mucosa. Shortly after termination
of anaesthesia the patient developed tachycardia and an
abrupt rise in blood pressure followed by a drop to
critical levels. The patient turned pale and clammy but
denied chest pain at any time. An ECG showed
inferolateral ST-segment elevation, and troponin T was
elevated at 0.773 ng/mL. An acute coronary angiography
demonstrated normal coronary arteries; however, left
ventriculography showed apical ballooning of the left
ventricle, and the diagnosis of takotsubo cardiomyopathy
was made. This was confirmed by a subsequent
transthoracic echocardiography. Four days later the
patient had complete resolution of the symptoms, and a
new echocardiography showed normalisation of the left
ventricular systolic function with no signs of apical
ballooning.

BACKGROUND

Takotsubo cardiomyopathy (TC) is a reversible car-
diomyopathy characterised by transient systolic dys-
function of the left ventricle in the absence of
coronary artery obstruction. TC is most frequently
seen in postmenopausal women and often asso-
ciated with an acute medical illness or with emo-
tional or physical stress.'™ TC usually presents
with chest pain and ECG signs of acute myocardial
ischaemia accompanied by an often modest increase
in cardiac biomarkers. The condition thus mimics
acute myocardial infarction; however, the coronary
angiogram shows no significant coronary artery
disease, and a left ventriculography or transthoracic
echocardiography (TTE) will reveal left ventricular
apical akinesis or hypokinesis and basal hypercon-
tractility producing the characteristic apical bal-
looning (hence the synonym ‘apical ballooning
syndrome’). TC is seen in 1-2% of patients admit-
ted with suspected acute myocardial infarction,®
and full recovery is usually seen with conventional
treatment for congestive heart failure. TC is
believed to be caused by a catecholamine storm
stunning the myocardium.” We report the first case
of TC induced by an epinephrine and cocaine con-
taining agent used for mucosal detumescence.

CASE PRESENTATION

A 67-year-old man was admitted for elective biopsy
of a tumour in the left maxillary sinus. The proced-
ure was performed under general anaesthesia. The

patient had a history of grade I follicular lymphoma
managed conservatively with watchful waiting, but
transformation to diffuse large B-cell lymphoma
was suspected. Preoperative medications included
only a magnesium supplement for nocturnal leg
cramps. The patient had no risk factors for coron-
ary artery disease and had no cardiac history.
During the procedure, the so-called Moffat’s solu-
tion, an epinephrine and cocaine containing agent
used for mucosal detumescence, was applied onto
the nasal mucosa with pads for about 5§ min with
the head tilted backwards. The surplus was suc-
tioned from the nasopharynx after removal of the
pads. In total, 8 mL was applied, corresponding to
3.2 mg epinephrine and 320 mg cocaine. The pro-
cedure was uncomplicated, but shortly after termin-
ation of anaesthesia the patient became pale,
clammy and nauseated. He denied chest pain or
other angina equivalents at any time.

INVESTIGATIONS

About 5 min after the procedure the patient devel-
oped high blood pressure (227/121 mm Hg) and
tachycardia (pulse 135 bpm). This was followed by
a rapid decline in blood pressure over the next
30 min to 85/55 mm Hg (pulse 85 bpm). Routine
haematological and biochemical investigations were
within normal values apart from stress-induced
mildly elevated C reactive protein at 24 mg/L. The
troponin T at presentation was elevated at
0.773 ng/mL. Arterial blood gas analysis showed an
SpO, of 91% (FiO, 40%).

An ECG showed ST-segment elevation in the
inferior and lateral leads (figure 1). The patient was
immediately transferred to the department of cardi-
ology, where an acute coronary angiography
demonstrated normal coronary arteries; however a
left ventriculography revealed the characteristic
apical ballooning of TC (figure 2). This was con-
firmed on a subsequent TTE (figure 3), which
showed anteroapical hypokinesis, basal hyperkin-
esis, a left ventricular ejection fraction (LVEF) of
25% and tricuspid regurgitation with a systolic
transtricuspid pressure gradient of 47 mm Hg.

DIFFERENTIAL DIAGNOSIS

TC was suspected from the reaction to Moffat’s
solution and the fact that the patient had no
cardiac history. However, other differential diagno-
ses of acute coronary syndrome (ACS) were consid-
ered. Most importantly, ST-segment elevation
myocardial infarction was ruled out given the
normal coronary angiography. Also, pulmonary
embolism (PE) was considered since the patient had
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Figure 1  The first ECG recording =
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undergone surgery, and we found signs of mild pulmonary
hypertension in the TTE and an SpO, of 91%. With no dys-
pnoea, an otherwise normal arterial blood gas analysis and no
specific signs of PE in the ECG or TTE a significant PE was
unlikely after all.

TREATMENT

The patient was treated with an ACE inhibitor and oral furosem-
ide as part of congestive heart failure management until the
LVEF normalised. Furthermore, we prescribed a low-molecular
weight heparin (dalteparin) in weight adjusted therapeutic doses
until the left ventricular function had normalised to prevent the
formation of mural thrombi.

OUTCOME AND FOLLOW-UP

The patient’s symptoms improved quickly and a control TTE
4 days later demonstrated complete recovery of left ventricular
systolic function with no apical ballooning. Low-molecular
weight heparin, ACE inhibitor and furosemide were discontin-
ued and the patient was discharged in good health.

DISCUSSION

We report the first case of iatrogenic TC induced by local appli-
cation of Moffat’s solution onto the nasal mucosa during
surgery in general anaesthesia. Although we cannot be sure that

Figure 2 Left ventriculogram with apical hypokinesis (ballooning) and
basal hyperkinesis.

a causal relationship exists, the close temporal association
between the administration of Moffat’s solution and the rapid
onset of symptoms suggests that the combination of cocaine and
epinephrine was the trigger for the development of TC. The
observed fluctuations in blood pressure were presumably due to
the systemic effects of epinephrine and cocaine causing an
initial abrupt rise in blood pressure followed by apical balloon-
ing causing subsequent hypotension.

Regardless of the underlying trigger the prevailing patho-
physiological theory of TC is a surge in catecholamines causing
stunning of the myocardium.’ Supporting this is the fact that
plasma catecholamine levels are higher at presentation in
patients with TC than in those with myocardial infarction.” The
mechanism by which catecholamines cause TC is unknown, but
several theories exist.

Surges of catecholamines may induce myocardial injury dir-
ectly via cyclic AMP-—mediated calcium overload or indirectly
due to catecholamine-induced endothelial dysfunction and asso-
ciated damage to underlying myocytes.°

Myocytes in the left ventricular apex are thought to be par-
ticularly sensitive to excessive levels of catecholamines due to
higher density of p-adrenoceptors.”

Cocaine use is notoriously associated with myocardial infarc-
tion, malignant hypertension, myocarditis and cardiac arrhyth-
mias. It acts as a powerful sympathomimetic agent by blocking
the presynaptic reuptake of norepinephrine, epinephrine and
dopamine producing high level of these neurotransmitters at the
postsynaptic receptors.” Furthermore, cocaine activates platelets
and promotes thrombus formation.*°

Therefore, it seems plausible that cocaine in this case intensi-
fies the effects of epinephrine causing a synergetic impact on the
myocardium. This could explain why locally applied epineph-
rine leading to a presumably small serum concentration might
cause TC in susceptible patients.

Several case reports exist on TC caused by systemic adminis-
tration of epinephrine,’'™'® whereas only a single case report
describes TC after nasal application of epinephrine.'” To our
knowledge, only two case reports have described TC caused by
cocaine abuse.'® ' In this particular case epinephrine and
cocaine were presumed to work in concert resulting in the
development of TC.

After the use of epinephrine and cocaine for mucosal detu-
mescence it is important to consider the possibility of TC when
patients present with symptoms of ACS, and the ECG shows
signs of acute ischaemia. Awareness of this association and early
investigations (including a coronary angiography) can rule out
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Figure 3 Echocardiogram in apical
four-chamber view during the systolic
phase, demonstrating apical ballooning
and hyperkinesis in the basal
segments.

ACS and thus prevent unnecessary and, in the setting of surgery,
dangerous use of antithrombotic agents as part of initial ACS
management.

Learning points

» Takotsubo cardiomyopathy (TC) is a rare condition that
clinically mimics acute myocardial infarction and is
characterised by a transient dysfunction of the apical
portions of the left ventricle and often precipitated by
intense physical or emotional stress.

» A coronary angiography is required to rule out coronary
artery disease.

» Moffat's solution is an epinephrine and cocaine containing
agent for mucosal detumescence used in surgery of the
nasal cavity and paranasal sinuses. In susceptible patients it
can be harmful and trigger the development of TC.

» This case supports the prevailing pathophysiological theory
of TC being caused by a catecholamine surge and
subsequent stunning of the myocardium.

» TCis reversible and prognosis is generally good.
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