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Phaeochromocytomas are catecholamine-producing tumours derived from the sympathetic

or parasympathetic nervous system. The clinical presentation is variable, ranging from
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as the "great mimic" and is one of the diagnostic hypotheses to think about in young
patients with acute multiorgan failure not explained by other causes.
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Introduction

Phaeochromocytomas are rare catecholamine-secreting neuroendocrine tumours that arise from chromaffin cells within the
adrenal medulla or extraadrenal paraganglia, with an annual incidence of approximately 0.8/100,000 person-years [, The clinical
presentation is variable and ranges from adrenal incidentalomas to cardiovascular complications induced by catecholamines
which carry a high risk of morbidity and mortality and may include hypertensive crisis, stroke, aortic dissection, myocardial
infarction, arrhythmias, stress-induced cardiomyopathy, myocarditis up to multi-organ failure [,

336|Page



International Journal of Multidisciplinary Research and Growth Evaluation

High circulating levels of catecholamines resulting from a
phaeochromocytoma can cause direct myocardial injury.
Focal myocardial necrosis and inflammatory cells are present
in 50% of patients who die with phaeochromocytoma and
may contribute to clinically significant left ventricular
failure. Diagnosis is based on documentation of
catecholamine excess using biochemical tests and
localisation of the tumour using imaging 1. We report here
the clinical case of a patient in whom a phaeochromocytoma
manifested with myocarditis and multi-organ failure.

Clinical Case Presentation

A 54-year-old man was transported to the emergency room
of a hospital in Messina due to the onset of dyspnoea and
tachycardia. In clinical history we report a previous
lobectomy after spontaneous pneumothorax due to rupture of
apical pulmonary bullae, recent intake of non-steroidal anti-
inflammatory drugs (NSAIDs) and steroids for discopathy.
After a few minutes the situation, his clinical conditions
worsened rapidly, with the appearance of reduced
oxyhaemoglobin saturation and loss of consciousness. The
patient was then subjected to invasive mechanical ventilation.
A chest x-ray was performed showing subtle bilateral
pulmonary consolidations (Figure 1 Panel A); the
electrocardiogram documented sinus tachycardia with a
frequency of 140 beats per minute; haematochemical tests
revealed an increase in myocardionecrosis indices,
inflammation indices and liver and kidney function indices.
An echocardiogram was performed which highlighted
akinesia of the mid-basal segments of the inferior wall of the
inferior interventricular septum (SIV), diffuse hypokinesia of
the remaining segments with global pump function which
was severely reduced (EF around 20%). The patient was then
sent for emergency coronary angiography, which was found
to be free of hemodynamically significant stenoses; therefore
he was transferred to the intensive care unit of another
hospital in Messina. Here invasive ventilatory assistance and
continuous monitoring of vital parameters continued. At this
point the suspicion of myocarditis increased and was
considered among the first diagnostic hypotheses, so much so
that infectious disease consultancy was requested, which
indicated the execution of various culture and virological
tests recommending starting empirical antibiotic therapy. An
abdominal computerised axial tomography (CT) scan with
contrast medium was also performed which documented the
presence in the left adrenal lodge of a rounded, richly
vascularised solid foam of approximately 3x3 cm (Figure 2).
Due to suspicion of phaeochromocytoma, urinary and serum
catecholamines were ordered. Throughout the entire process
there was a slow and progressive improvement in clinical,
laboratory and instrumental parameters. 3 days after the acute
event he was extubated and subjected to non-invasive
mechanical ventilation alternating with high-flow oxygen
therapy; a second control echocardiogram was repeated
which showed an EF: equal to 35% (parameters increasing
compared to the first echocardiogram). Culture tests and
virological tests were carried out, which were negative and
the antibiotic therapy was suspended, also due to the
improvement in the inflammation indices. Seven days after
the acute event, the patient was weaned from non-invasive
mechanical ventilation and treated with oxygen therapy
alone; the chest x-ray showed a reduction in lung thickening
(Figure 1 panel B) and the third echocardiogram documented
a further increase in cardiac functional parameters, with EF:
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47%. Once stabilised, he was transferred to the NICU; where
he performed a cardiac magnetic resonance which showed in
the PSIR-TFE sequences for the study of "Late Gadolinium
Enhancement" an increase in the medium-myocardial signal
of the middle-basal segments of the infero-lateral and inferior
wall of the left ventricle, of this last examination we only
have the result and not the images. In the meantime, the
results of the urinary metabolites arrived (Table 1) which
showed a significant increase in noradrenaline and
adrenaline: the diagnosis of myocarditis due to
phaeochromocytoma was therefore confirmed. The patient
was discharged with an indication for adrenal medullary
scintigraphy and surgical examination.

Case Discussion

Phaeochromocytoma is a great disease simulator. The classic
triad of headache, palpitations and paroxysmal hypertension
is not always present. Recognition requires a high index of
suspicion as it can present atypically with dilated
cardiomyopathy, sudden death, severe sepsis, acute
myocardial infarction or, as in this case, myocarditis and
multi-organ failure. This may at least partly explain beacuse
it is still a relatively rare diagnosis, despite being present in
up to 1:2,000 autopsies, as shown by a retrospective study of
38,596 autopsies from Australia by McNeil et al 1,
Catecholamines exert a direct effect on myocardial receptors.
Long-term elevation of catecholamine levels leads to
downregulation of beta-adrenergic receptors, thus inducing
suboptimal myofiber functioning and reduced numbers of
contraction units Bl Furthermore, catecholamines can
increase the permeability of the sarcolemmal membrane,
leading to calcium influx giving rise to profound changes in
intracellular calcium mechanisms. This can consequently
lead to acute myocarditis, with diffuse interstitial
inflammatory infiltrates and myocardial necrosis [, as well
as a decrease in global pump function as we saw in our
patient. Pulmonary oedema can have many causes, among
which cardiac factors are frequent 1. A contributing
physiological mechanism may be sympathetic crashing acute
pulmonary oedema (SCAPE) - also called "flash" oedema,
characterised by high endogenous catecholamine levels
leading to elevated pulmonary pressure, increased capillary
permeability and local release of inflammatory cytokines [,
The patient's phaeochromocytoma presented with acute onset
tachycardia with pulmonary oedema and acute
catecholamine-induced heart failure, which rapidly worsened
to multiorgan failure (central nervous system, kidney, liver,
lungs, heart). Pulmonary oedema as the first presentation of
phaeochromocytoma is uncommon and usually fatal ©l. In
most phaeochromocytoma patients pulmonary oedema is
cardiac in origin; nonetheless, noncardiogenic pulmonary
oedema is also seen [29, |t is thought to occur as a result of
catecholamine-induced transient increase in pulmonary
capillary pressure due to pulmonary venoconstrinction and
altered capillary permeability Y1, Sukoh et al. reported a case
with noncardiogenic pulmonary oedema associated with
phaeochromocytoma and found neutrophil accumulation in
the lung in this case 1%, Although there are some previous
reports of noncardiogenic pulmonary oedema associated with
phaeochromocytoma, findings of bronchoalveolar lavage
fluid had not been reported. Acute respiratory distress
(ARDS) is known to involve neutrophil accumulation in lung,
and these neutrophils have a pivotal role for respiratory
disfunction; this suggests that the neutrophil accumulation in
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the lung was caused by catecholamine drive 131 Further
examination, such as bronchoalveolar lavage fluid from
phaeochromocytoma patients without pulmonary oedema
will be necessary to clarify this point. Another cause of acute
manifestation of phaeochromocytoma is linked to the intake
of certain drugs, including steroids: Rosas AL, et al.
described 4 cases in which the exogenous intake of steroids
triggered a multisystem crisis from phaeochromocytoma 141,
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Our patient took high doses of NSAIDs and steroids due to
discopathy. As regards the prognosis, the data are not
univocal: according to the review by Batisse-Lignier M. et al,
in patients who presented a reduction in global pump function
<30% at the time of acute illness, only 50% recovered normal
left ventricular function with medical therapy, while 82.2%
achieved recovery after surgery to remove the

phaeochromocytoma [*51,

Fig 1: (Panel A-B): Chest x-ray at time 0 (Panel A) and subsequent check-up after 7 days (Panel B), where there is a clear reduction in the
subtle and widespread pulmonary consolidations is documented

Fig 2: The arterial phase of the abdominal CT scan shows hyperenhancement of an expansion of approximately 3 cm in the adrenal lodge
suggestive of phaeochromocytoma.

Table 1: Urinary and serum dosage of catecholamines

Cathecolamines

Laboratory results| Normal values range

Noradrenaline

121,6 picograms/24h| 23-105 picograms/24h

Adrenaline

118,7 picograms/24h

4-20 picograms/24h

Dopamine

316,4 picograms/24h| 62-446 picograms/24h

Vanillylmandelic acid (VMA)

9,4 milligrams/24h | 1.6-7.3 milligrams/24h

Homovanillic acid (HVA)

5,4 milligrams/24h |1.82-6.92 milligrams/24h

5-Hydroxyindoleacetic acid(5-HI-AA)

4,5 milligrams/24h

2-8 milligrams/24h

Conclusion

The presented clinical case highlights the complexity and
variability of the clinical presentation of
phaeochromocytomas, emphasising their nature as a "great
mimic" capable of simulating many other conditions. In our
54-year-old patient, the phaeochromocytoma manifested
with a picture of myocarditis and multi-organ failure,
representing an unusual and rare presentation of this
pathology. The atypical presentation of our case, with clinical
manifestations of dyspnoea, tachycardia, acute heart failure,
and pulmonary oedema, initially suggested a possible cardiac
origin of the syndrome. However, confirmation of a
myocardial event was obtained through cardiac magnetic

resonance, with subsequent identification of the
phaeochromocytoma through biochemical tests and
additional imaging. The case highlights the importance of
considering phaeochromocytoma as a possible cause in
patients with multi-organ failure unexplained by other
conditions, especially in the presence of cardiac symptoms
and ventricular function abnormalities. Early diagnosis is
crucial to initiate appropriate treatment, thereby improving
recovery prospects.

Furthermore, our experience underscores the need for a high
index of suspicion in complex clinical situations, especially
considering that phaeochromocytoma can present atypically,
as in our case where it was associated with the use of
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medications such as non-steroidal anti-inflammatory drugs
and steroids. Lastly, a multidisciplinary approach is essential
for managing patients with phaeochromocytoma, involving
specialists in cardiology, endocrinology, nephrology, and
intensive care. Timely identification and cooperative
management of complications can significantly improve
clinical outcomes. In conclusion, our case contributes to the
medical literature by highlighting the diversity of
phaeochromocytoma presentation and reiterating the
importance of considering this pathology in diagnostic
evaluations of patients with multi-organ failure of unknown
origin.

References

1. Ferreira VM, Marcelino M, Piechnik SK, et al.
Pheochromocytoma is characterized by catecholamine-
mediated myocarditis, focal and diffuse myocardial
fibrosis, and myocardial dysfunction. Journal of the
American College of Cardiology. 2016;67(20):2364-
2374. doi:10.1016/j.jacc.2016.03.543

2. Galetta F, Franzoni F, Bernini G, et al. Cardiovascular
complications in patients with pheochromocytoma: a
mini-review.  Biomedicine &  Pharmacotherapy.
2010;64(7):505-509. doi:10.1016/j.biopha.2009.09.014

3. Roghi A, Pedrotti P, Milazzo A, Bonacina E, Bucciarelli-
Ducci C. Miocardite adrenergica nel feocromocitoma.
Journal of Cardiovascular Magnetic Resonance.
2011;13(1):4. Publication. doi:10.1186/1532-429X-13-
14

4. McNeil AR, Blok BH, Koelmeyer TD, Burke MP, Hilton
JM. Phaeochromocytomas discovered during coronial
autopsies in  Sydney, Melbourne and Auckland.
Australian and New Zealand Journal of Medicine.
2000;30(6):648-652.

5. Kassim TA, Clarke DD, Mai VQ, Clyde PW, Mohamed
Shakir KM. Catecholamine-induced cardiomyopathy.
Endocrine Practice. 2008;14(9):1137-1149.

6. Schifferdecker B, Kodali D, Hausner E, Aragam J.
Adrenergic shock—an overlooked clinical entity?
Cardiology in Review. 2005;13(2):69-72.

7. Dobbe L, Rahman R, Elmassry M, et al. Cardiogenic
pulmonary edema. The American Journal of the Medical
Sciences. 2019;358(6):389-397.

8. Agrawal N, Kumar A, Aggarwal P, Jamshed N.
Sympathetic crashing acute pulmonary edema. Indian
Journal of Critical Care Medicine. 2016;20(12):719-723.

9. Naeije R, Yernault JC, Goldstein M, Corhil A. Acute
pulmonary oedema in patient with phaeochromocytoma.
Intensive Care Medicine. 1978;4:165-167.

10. De Leeuw PW, Waltman FL, Birkenhager WH.
Noncardiogenic pulmonary edema as the sole
manifestation of pheochromocytoma. Hypertension.
1986;8:810-812.

11. Baxter MA, Hunter P, Thompson GR, London DR.
Phaeochromocytomas as a cause of hypotension.
Clinical Endocrinology (Oxf). 1992;37:304-306.

12. Sukoh N, Hizawa N, Yamamoto H, Suzuki A. Increased
neutrophils in bronchoalveolar lavage fluids from a
patient with pulmonary edema associated with
pheochromocytoma. Internal Medicine. 2004;43:1194-
1197.

13. Kondo K, Yokoyama A, Nakajima M, Kohno N.
Pulmonary edema in pheochromocytoma. Internal
Medicine. 2004;43(12):1101-1102.

14.

15.

www.allmultidisciplinaryjournal.com

d0i:10.2169/internalmedicine.43.1101.
15645639.

Rosas AL, Kasperlik-Zaluska AA, Papierska L, Bass
BL, Pacak K, Eisenhofer G. Pheochromocytoma crisis
induced by glucocorticoids: a report of four cases and
review of the literature. European Journal of
Endocrinology. 2008;158(3):423-429. doi:10.1530/EJE-
07-0778

Batisse-Lignier M, Pereira B, Motreff P, et al. Acute and
chronic pheochromocytoma-induced cardiomyopathies:
different prognoses?: a systematic analytical review.
Medicine (Baltimore). 2015;94(50).
d0i:10.1097/MD.00000000000021984

PMID:

339|Page



