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Introduction
Pheochromocytoma (PCC) and paraganglioma (PGL) are rare 

tumors arising from adrenomedullary cells and from sympathetic or 
parasympathetic ganglia respectively. About 80-85% of chromaffin 
cell tumors are PCCs, whereas 15-20% is PGLs. The prevalence of 
pheochromocytoma and paraganglioma (PPGL) in hypertensive 
patients varies between 0.2% and 0.6%, while PCC is observed in 5% 
of patients with adrenal incidentaloma. PCCs and sympathetic PGLs 
commonly produce catecholamines: epinephrine, norepinephrine and 
dopamine, while parasympathetic PGLs are often silent [1].

The rule that 10% of chromaffin tumors are paragangliomas, 
malignant, associated to genetic muta-tions, affect patients without 
arterial hypertension, have bilateral adrenals involvement and pediatric 
onset is not epidemiologically correct anymore. In fact, recent series 
reported that PPGL are associated to genetic mutation in up to 40% 
of cases [2]. 16 different PPGL susceptibility genes have been reported: 
NF1, RET, VHL, SDHD, SDHC, SDHB, SDHA, SDHAF2, FH, MDH2, 
EGLN1/PHD2, KIF1, SDH5/IDH1, TMEM127, MAX and HIF2α. 
SDHB, MAX and FH mutations are also considered good markers 
of aggressive clinical behavior. For these reasons, Endocrine Society 
and European Society of Endocrinology Guidelines recommend 
considering genetic tests in all patients with PPGL [1,3]. Many 
mutations in susceptibility genes for development of PPGLs have 
been identified in last years and research in this field has advanced our 
understanding in cancer biology.

PPGL were the first human tumor model found to carry an 
inherited mutation of a gene encoding a metabolic enzyme (SDHD). 
They are also pioneer models of genetic-based personalized medical 
care for example, in the management of multiple endocrine neoplasia 
type 2 (MEN2). In this pathology, the identification of a high-risk 
germline RET mutation can guide the need for early thyroidectomy 
to prevent medullary thyroid carcinoma, which is a co-occurring 
tumour in this disorder. PPGL also became the first tumors known to 
carry activating mutations of HIF2α, which had long been implicated 
in multiple human cancers and was suspected, but had never been 
genetically proved, to function as a bona fide oncogene [4].

Case Report
A 45-year-old woman was admitted to our emergency care unit 

presenting with rapidly worsening dyspnoea, orthopnoea and fatigue. 
In anamnesis there is neither prior cardiologic disease nor chronic 
medical treatment. At first medical contact, she presented severe 
hypotension (systolic blood pressure 80 mmHg) and oliguria. ECG 
showed rapid atrial fibrillation (150 bpm) of unknown date, with non-
specific repolarization alterations. A first echocardiogram showed a 
non-dilated left ventricle (LV) with severely depressed ejection fraction 
(LVEF) of about 20%, characterized by diffuse hypokinesia. Laboratory 
findings showed a slight increase in myocardial necrosis markers 
without a significant curve, leucocytosis along with signs of acute renal 
and hepatic failure, and acidosis with lactate increasing.

The patient was immediately referred to the Cath lab and 
underwent coronary angiography that excluded significant coronary 
disease. Suspecting an acute myocarditis, an intra-aortic balloon 
pump (IABP) was positioned, with a sudden mild improvement in 
hemodynamic conditions, mean blood pressure and urine output. 
Acute renal failure was managed with a transient dialytic support. 
The patient, on the first day, developed a coagulopathy characterized 
by spontaneous INR increasing, fibrinogen and anti-thrombin III 
reduction, severe platelet reduction and bilirubin increase, both direct 
and indirect, consistent with intravascular disseminated coagulation. 
Massive melena developed, requiring red blood cells transfusion. The 
coagulopathy was treated with plasma and platelet transfusion for 10 
days, and a progressive normalization was finally noted. At the same 
time, hemodynamic condition progressively improved: IABP was 
removed on the third day, LVEF progressively recovered until reaching 
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Abstract
We present the case of a 45-year-old woman admitted to our hospital with acute heart failure and cardiogenic 

shock requiring stabilization with an intra-aortic balloon pump, inotropes and vasopressors. Nevertheless, the 
patient developed a multi organ failure. Firstly, diagnosed as an acute myocarditis, bilateral pheochromocytoma 
was discovered with MRI scan and confirmed with urine and plasma metanephrines. Bilateral adrenalectomy was 
performed. The genetic testing revealed a mutation in the Neurofibromatosis type 1 gene. Given the life-threatening 
complications and the good prognosis after radical surgery, the diagnosis of pheochromocytoma should be quickly 
considered in patients presenting with unexplained cardiovascular compromise.
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50% ten days after the acute presentation. AF was treated with rate 
control and oral anticoagulation, due to the documentation of a large 
LV apical thrombus. During the management of acute complications, 
the geneticist suggested a clinical diagnosis of Neurofibromatosis type 
1 (based on café-au-lait spots, small skin fibromas, axillary and inguinal 
freckling).

However, despite normalization of coagulation parameters, renal 
function and LVEF, high levels of direct bilirubin persisted, and patient 
developed sub-icterus. An abdominal echo scan was then performed, 
identifying dilated biliary ducts, without hepatic masses or alterations; 
kidneys were normal, but a right adrenal incidentaloma was discovered. 
To confirm the diagnosis for biliary tract pathology, an MRI diagnosed 
the presence of an ampulloma (20 mm) but it also evidenced left (6 
mm) and right (40 mm) masses of adrenal glands (Figures 1, 2 and 
3). High concentrations of urine and plasma free metanephrines 
(p-normetanephrines: 1518 and 2480 pmol/L, p-metanephrines: 3313 
and 4222 pmol/L, u24h-normetanephrines: 437 and 509 mcg/die, 
u24h-metanephrines: 1386 and 1830 mcg/die), high Chromogranin 
A (>1100 ng/mL) and neuron specific enolase (19.6 ng/mL) levels 
suggested the diagnosis of pheochromocytoma (PCC). The presence 
of distant metastasis was excluded with brain-neck-thoracic CT scan 
and with 123I-MIBG and 111In-Pentetreotide Scintigraphies. Both 
imaging methods showed surprisingly a more intense tracers’ uptake 
from left PCC without visualizing the ampulloma.

All tumors were surgically removed without complications. 
Pathologist confirmed the diagnosis of bilateral PCC (right adrenal 
gland: PCC of 40 mm, Ki67 2%; left adrenal gland: PCC of 5 mm with 
vascular invasion, profound nuclear pleomorphism, mitosis 6x 10 HPF, 
Ki67 9%) and of ampullary neuroendocrine tumor (G2 with muscular 
invasion – pT2 N0 M0). Results from genetic analysis confirmed the 
mutation in NF-1 gene. After 3 year of regular follow-up, the patient 
presents good clinical conditions and has neither biochemical nor 
radiological evidence of disease recurrence.

Discussion
The present case describes a rare case of bilateral PCC in NF-

1, presenting with acute heart failure and cardiogenic shock. It is 
important to early recognize this tumor to reduce related cardiovascular 
morbidity/mortality, prevent growth and extension into adjacent 
tissues, development of metastases and address syndromic forms. In 
our case, because of the clinical presentation, all diagnostic exams were 
directed towards acute myocarditis. The patient required hemodynamic 
support. Renal and hepatic failure, along with coagulopathy and 
melena, were considered as consequences of the cardiogenic shock.

Medical approach to PCC heterogeneous biochemical, pathological 
and clinical presentations is an example of precision medicine [2,3]. 
Genetic testing is a crucial moment of the PPGL management. In 
this case, the diagnosis of PCC and therefore the appropriate surgical 
treatment was established only after few weeks, when the patients, 
after recovering from the acute phase, presented persistent altered 
hepatic function, along with new diagnosis of hypertension. A prompt 
diagnosis could have directed the treatment properly in a faster time 
interval, avoiding time and diagnostic exams.

Some previous case reports described an acute presentation of 
PCC as a Tako-Tsubo-like cardiomyopathy sometimes accompanied 
by acute heart failure and cardiogenic shock [5-7]. However, in these 
series, patients presented with chest pain before symptoms of heart 
failure, not present in our patient. More relevant, our patient did not 
present ECG and echocardiographic features usually described in 
Tako-Tsubo cardiomyopathy, not only primary but also PCC-related. 
This original and myocarditis-mimicking presentation has already 
been reported among patients with PCC in single case reports [8-10]. 
Following these reports, PCC has been described as a possible cause 
of Tako-Tsubo cardiomyopathy, due to the effect of adrenergic stress 
deriving from massive catecholamine release from the tumor [11].

Figure 1: MRI image of 20 mm ampulloma (Pathological examination: 
Neuroendocrine tumor, G2 with muscular invasion – pT2 N0 M0).

Figure 2: MRI image of right 40 mm PCC (Pathological examination: Ki67 2%).

Figure 3: MRI image of left 6 mm PCC (Pathological examination: Vascular 
invasion, profound nuclear pleomorphism, mitosis 6x 10 HPF, Ki67 9%).
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In the present case, PCC didn’t mimic a typical or inverted Tako-
Tsubo cardiomyopathy but presented similarly to an acute fulminant 
myocarditis [12]. The high inflammatory markers were consistent with 
this presentation. However, the patient didn’t experience fever or chest 
pain. In this case, the diagnostic work-up was driven by the persistence 
of elevated cholestasis indices, suggesting an abdominal disease. In fact, 
PCC was identified through diagnostic exams performed to define the 
nature of the biliary duct mass.

Conclusion
We discuss a very rare case. In fact, bilateral PCC occurs only in 

0.6% of patients with NF-1 [13]. Ampullary NET is a further clinical 
manifestation of the syndrome. 

PPGLs should be quickly considered in patients with unexplained 
left ventricular failure, multi-or-gan failure, hypertensive crises, 
shock and without coronary artery disease. The diagnosis of PPGL is 
commonly based on measurements of metanephrines in plasma or 
urine. Waiting for diagnostic test results may delay rapid decisions 
on patient management or therapeutic interventions. The acute 
emergency situation is the only exception to the rule where imaging 
studies to search for a PPGL may be undertaken without biochemical 
evidence of a catecholamine producing tumour.
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