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Introduction:Myocardial infarction is usually due to thrombotic occlusion of a coronary vessel caused by rupture
of a vulnerable atherosclerosis plaque. There is also the acute myocardial infarction with no evidence of relevant
stenosis of the coronary artery, known as myocardial infarction with non-obstructive coronary arteries
(MINOCA) such as Takotsubo, myocarditis and catecholamine induced cardiomyopathy. Pheochromocytoma is
one of the causes of MINOCA. This association is rare but it may delay diagnosis and must be known in order
to provide the best chance at early detection.
This work has been reported in the line with the SCARE criteria.
Presentation of the case: We report a case of a 49 year-old man, admitted to our department for a recurrence of
myocardial infarction with angiographically normal coronary arteries. During his hospitalization the patient
complained of intestinal haemorrhage. The abdominal Computed tomographic scan revealed bilateral adrenal
mass. The diagnosis of pheochromocytoma was made and confirmed by a high level of normetanephirnes and
metanephrines.
Discussion: The coexistence ofmultiple endocrine neoplasia type 2 andmyocardial infarction appears to be a rare
association rather than a coincidence.
Conclusion: In this case we highlight the importance of thorough history taking and investigation for the deter-
mining the aetiology ofMINOCA. As a reversible cause ofmyocardial dysfunction, catecholamine-induced cardio-
myopathy can occur as a feature of multiple endocrine neoplasia. The prognosis depends greatly on early
diagnosis and promptmedical and surgical treatment,which are unfortunately often delayedbecause of the chal-
lenging diagnosis in many cases.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Multiple endocrine neoplasia type 2 is a rare genetic syndrome [1]
with an incidence of less than 0.2% among the general population
[2–4]. The elevated circulating catecholamines can lead to different
cardio-vascular effects [5]. The serious and fatal cardiovascular compli-
cations of these tumors are because of the potent effects of catechol-
amines, especially noradrenaline. Hypertension, tachycardia, pallor,
headache and anxiety usually dominate the clinical presentation, al-
though somepatients are asymptomatic [6]. Therefore, in the evaluation
of non-ischemic, non-valvular cardiomyopathy or cardiogenic shock of
unknownorigin,we should consider the presence ofmultiple endocrine
neoplasia type 2, as differential diagnosis as good as other states of
adrenergic hyperstimulation, even in the absence of symptoms of
).
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catecholamine excess. This work has been reported in the line with
the SCARE criteria [7].

2. Presentation of the case

A 49-year-old ex-smoker and insulin-dependent diabetic had been
admitted in our department with myocardial infarction and angio-
graphically normal coronary arteries a year ago. His presentation was
complicated by severe left ventricular (LV) dysfunction with ejection
fraction of 30%. The patient made spontaneous recovery (Fig. 1). A car-
diac magnetic resonance imaging established the diagnosis of myocar-
ditis. The evaluation to determine a cause was unremarkable. The
evolution was reassuring without any medical treatment (the patient
didn't receive treatment for acute coronary syndrome). The patient re-
presented a year later with atypical exertional chest pain and stage III
New York Heart Association dyspnoea rapidly progressing to stage IV.
Thiswas associatedwith several episodes of vomiting. Through physical
td. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
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Fig. 1. Doppler echocardiography shows strain recovery.
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examination, vital signs were recoded as normal blood pressure of 110/
70 mmHg, normal pulse rate of 87 beats per minute, respiratory rate of
28 breaths per minute and 90% oxygen saturation on room air. Cardiac
examination revealed crackles Killip II with no signs of right heart
failure. General examination demonstrated a right thyroid nodule.
Electrocardiogram findings revealed depressed ST segment in antero-
septal territory and suspended ST segment in AVR. Also, the initial lab-
oratory analyses revealed Troponin at 2656 ng/l (N:26). Trans-thoracic
Echocardiography (TTE) showed akinesia of the basal and middle seg-
ments of all walls, severe LV dysfunction, ejection fraction at 15%,
restrictive mitral flow and dilated Vena Cava. Coronary angiography re-
vealed normal coronary arteries. A few days in to the hospitalization the
patient developed haemorrhage due to intestinal bleeding as a result of
Fig. 2. Abdominal CT demonstrating left adrenal mass.
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dual anti-platelet therapy. His condition deteriorated due to cardiogenic
and the haemorrhagic shock but stabilized with general supportive in-
tensive care management, vasoactive agents and four units of packed
red cells as his haemoglobin dropped from 17 g/dl to 7 g/dl. The abdom-
inal computed tomographic scan revealed bilateral adrenal mass
(Figs. 2, 3) and segmental circumferential thickening of the right colic
wall. The colonoscopy found an ulcerative process 21 cm away from
the anal margin of which the histological study find moderately differ-
entiated adenocarcinoma. At the discovery of the thyroid nodule, a cer-
vical ultrasonic identify thyroid nodule TIRADS 5 with suspicious
lymphadenopathy. Laboratory analysis revealed normal thyroid stimu-
lating hormone (TSH) and thyroxin values, anti thyroperoxidase anti-
body were normal, TSH receptor auto anti-bodies and calcitonin were
Fig. 3. Abdominal CT imagning showing right adrenal mass.

Image of Fig. 1
Image of Fig. 2
Image of Fig. 3


Fig. 4. Ultrasound image shows the improvement of the ejection fraction.
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higher. A chest computed tomography (CT) scan shows heterogeneous
thyroid. Trans thoracic Echocardiography 3 weeks later showed overall
systolic and segmental function at 65% (Fig. 4) alteration of the overall
longitudinal strain at −15% affecting the basal segments. Because of
adrenal incidentaloma presence, the diagnosis of pheochromocytoma
was evoked and confirmed by the dosage of urine metanephrines. It
revealed an elevated level of normetanephirnes at 4.44 μmol/day
and metanephrines level at 5.52 μmol/day. After extensive discus-
sion by a multidisciplinary team of cardiologists, visceral surgeons,
anaesthesiologist and endocrinologists, the decision was made to
resect the adrenal mass, colon cancer and thyroid tumor in a single
Fig. 5. Post opérative mage of tumor resection of bilateral adrenal mass, colon cancer and
thyroid tumor.
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sitting after preoperative optimisation. He had bilateral pheochro-
mocytoma and medullar thyroid carcinoma confirmed by histopath-
ological evaluation suggested the diagnosis of multiple endocrine
neoplasia type 2 (Fig. 5). The patient remained haemodynamically
stable throughout the operation and afterwards. He recovered with-
out complications and was discharged from the hospital on post-
operative day three with only calcium supplement. After a 6-month
follow up the patient's symptoms resolved and his ejection fraction
remained at 65% without any medical treatment.

The patient remains under regular follow-up with no recurrence of
clinical signs and a normal TTE.

3. Discussion

This case highlights the importance of thorough investigation to de-
termine the aetiology ofMINOCA. Differential diagnoses forMINOCA in-
clude plaque disruption, coronary artery spasm, thromboembolism,
coronary dissection, takotsubo cardiomyopathy, unrecognized myocar-
ditis and other forms of type-2 myocardial infarction. While according
to the European Society of Cardiology guidelines, diagnostic criteria
and investigation pathway for MINOCA doesn't include the pheochro-
mocytoma as one of the differential diagnoses for MINOCA, may be
due to the low incidence and prevalence of pheochromocytomamaking
screening invaluable in terms of cost and benefits.

Regarding clinical presentation, the overproduction of catechol-
amine is associated with the presence of hypertension in about 60% of
patients, but only 1 in 4 patients present with the classic triad of head-
ache, palpitations and diaphoresis [8] [9]. A recent review has reported
even a lower rate of triad symptoms (around 4%) in patients with diag-
noses of adrenergic cardiomyopathy. The absence of hypertension or
suggestive symptoms found inmore than 30% of the cases of pheochro-
mocytoma is due to predominant secretion of adrenaline, dopamine
and inactivation of noradrenaline inside the tumor as occurred in the
case above.

Epinephrine is a catecholamine with greater affinity for the α-
adrenergic the β-adrenergic receptors. At low doses, epinephrine

Image of Fig. 4
Image of Fig. 5
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produces tachycardia via β1 receptors in the heart and hypotension via
β2 receptors in the vessels. The serious and potentially fatal cardiovas-
cular complications of pheochromocytoma are due to the potent effects
of catecholamines, especially noradrenaline [10]. Persistent high levels
of catecholamine have been related with the deregulation of beta-
adrenergic receptors, myofibril dysfunction and reduction of the
contractile units [10,11]. Actually, it also has been related to increased
sarcolemma permeability, with increased cytosolic concentration of
calcium and with even direct myocardial necrosis [12]. In addition, the
maintained adrenergic stimulation generates an intense vasoconstric-
tion and coronary spasm, which aggravates the myocardial damage. In
fact, focal myocardial necrosis and inflammatory cells are present
in 50% of patients who died with a pheochromocytoma, and these find-
ings could be related to clinically significant ventricular dysfunction.
Patients with pheochromocytoma may present with various distur-
bances in rhythm [13], conduction and ventricular repolarization on
the ECG [14,15], usually have normal or decreased ventricular systolic
function on echocardiography, with only around 10% presenting with
catecholamine-induced cardiomyopathy, as occurred in our case.
Diagnostic exams in suspected multiples endocrine neoplasia type 2 in-
clude measurements of urine catecholamines and urinemetanephrines
(normetanephrine and metanephrine) to look for a pheochromocy-
toma, calcitonin for medullar thyroid carcinoma and hyperparathyroid-
ism can be associated which isn't the case for our patient, he had
bilateral pheochromocytoma and medullar thyroid carcinoma con-
firmed after anathomopathology data [16]. However, a single measure-
ment of catecholamine may not be ample to give a true picture,
especially for a paroxysmal episode.

Laparoscopic adrenalectomy has become the standard approach,
since it is associated with lower postoperative mortality, shorter hospi-
tal stay and lower cost than laparotomy. A recent study demonstrated
that laparoscopic resection of pheochromocytomas measuring ≥6 cm,
is safe and feasible, for the patientswithout radiological evidence ofma-
lignancy [17].

Preoperative drug therapy and appropriate intravascular volume ex-
pansion are key factors in improving prognosis in pheochromocytoma,
and have reduced perioperative mortality to less than 2%. The usual
strategy includes initial blockade of alpha-adrenergic receptors, for
which phenoxybenzamine is most commonly used in competitively
blocking alpha-adrenergic receptors. Beta-blockers are added after the
first few days as done for our patient; these are particularly important
in catecholamine-induced tachyarrhythmias, but should never be
administered in the absence of effective alpha-adrenergic blockade
since they can worsen hypertensive episodes by exacerbating vaso-
constriction [18,19]. The two main postoperative complications are
hypotension and hypoglycemia. The first is because of a sudden
drop in circulating catecholamines, in the presence of continued
alpha-adrenergic receptor blockade, following tumor resection.
The second is related to hyperinsulinemia following recovery of in-
sulin release after removal of the tumor. Patients with acute heart
failure have poor prognosis as a result of extensive focal myocardial
lesions.

Nevertheless, catecholamine-induced cardiomyopathy due to pheo-
chromocytoma has been shown to be reversible after surgical resection
of the tumor. Functional myocardial recovery after adrenalectomy has
beendescribed in cases ofmildmyocardial damage, but it is not possible
in case of massive necrosis or extensive myocardial fibrosis, where the
prognosis becomes poor [20].

4. Conclusion

In this case we highlight the importance of thorough history taking
and investigation for the underlying an aetiology of MINOCA and we
demonstrate that multiple endocrine neoplasie should be considered
as a differential diagnosis. The prognosis depends greatly on an early di-
agnosis and a prompt medical and surgical treatment, which are
4

unfortunately often delayed because of the challenging diagnosis in
many cases.
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