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Introduction
Pheochromocytoma and paraganglioma are catecholamine 

secreting tumors. The term of pheocromocytome is reserved to intra-
adrenal tumors, the tumors derived from extraadrenal cromaphine 
cells being defined as paragnagliomas. [1,2]. The distinction between 
pheochromocytoma and paraganglioma is important because of its 
implications: evolution, risk for malignancy, and genetic testing [1]. 
Catecholamine-secreting tumors are rare, with an annual incidence of 
2 to 8 cases per 1 million people [3]. Based on screening studies for 
secondary causes of hypertension in outpatients, the prevalence of 
pheochromocytoma has been estimated at 0.1% to 0.6% [4-7].

Paragangliomas, representing 10% of the catecholamine secreting 
tumors, are also characterized by their site: along the paraaortic 
sympathetic chain, within the organ of Zuckerkandl (at the origin of 
the inferior mesenteric artery), in the wall of the urinary bladder, and 
along the sympathetic chain in the neck or mediastinum. During early 
postnatal life, the extra-adrenal sympathetic paraganglionary tissues 
are prominent; later they degenerate, leaving residual foci associated 
with the vagus nerves, carotid vessels, aortic arch, pulmonary vessels, 
and mesenteric arteries. Odd locations for paragangliomas include the 
neck, intra-atrial cardiac septum, spermatic cord, vagina, scrotum, 
and sacrococcygeal region [1,8]. Paragangliomas in the head and neck 
region (e.g. carotid body tumors, glomus tumors, chemodectoma) 
usually arise from parasympathetic tissue and typically do not 
hypersecrete catecholamines (CA) and metanephrines (MN) [8,9]. 
On the other hand paragangliomas of the mediastinum, abdomen, 
and pelvis usually arise from sympathetic chromaffin tissue and do 
hypersecrete CA and MN [8,9].

Recent genetic advances helped to recognize the genetic origin of 

1/3 of malignant pheochromocytoma and paragnagliioma. Hereditary 
catecholamine-secreting tumors typically manifest at a younger age 
than sporadic neoplasms do. Sporadic pheochromocytoma typically 
is diagnosed on the basis of symptoms or as an incidental discovery 
on CT or MRI, whereas syndromic pheochromocytoma (associated 
with familial syndromes like multiple endocrine neoplasia, von Hippel 
Lindau syndrome or neurofibromatosis type 1) is frequently diagnosed 
earlier in the course of disease as a result of biochemical surveillance or 
genetic testing [1,10]. 

Approximately 15% to 25% of patients with catecholamine 
secreting tumors have germline mutations (inherited mutations 
present in all cells of the body). Paragangliomas are characterized by 
loss of function mutation in the subunits A, B, C, and D subunits of 
succinate dehydrogenase suunit B gene, and a mitochondrial enzymatic 
complex. The affected subunit seams to determine the clinical features 
of the disease and the risk of malignancy [10,11]. 
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immunoreactivity proved to be diagnostically useful, allowing, together 
with the absence of immunoreactivity for inhibin and melan A, an 
unequivocal diagnosis of cathecolamine secreting tumors without 
discrimination between benign or malignant. To note, the mean count 
of sustentacular S-100 positive cells is lower in malignant than in 
benign pheocromocytomas [12].

at the age of 48 for episodes of paroxystic hypertension with spells. 
Anamnesis could not identify any other case in the family. The high 
levels of VMA (>50 mg/24 h at 3 determinations) confirmed the 
catecholamine excess, but the abdominal scanner was not diagnostic. 
The Iode Metaiodobenzylguanidine (I-mIBG) scintigraphy showed the 
presence of a 1.5 cm nodule in the left abdominal para aortic region 
(Figure 1). The patient refused surgery and had a satisfactory evolution 
with triple association of antihypertensive therapy.

After 11 years he was admitted in the Vascular Surgery Department 
for acute ischemia of the inferior limbs due to a voluminous para 
aortic tumor, which was resected. The pathology exam confirmed 
paraganglioma and described some atypical cells without being able to 
discriminate between benign or malignant pattern (Table I). At that 
time no endocrinological or cardiological control was performed.

After another one year he was admitted in the Endocrine 
Department for the re occurrence of the adrenergic syndrome (dyspnea, 
tremor, fatigue, weight loss, ventricular arrhythmia, hypertension with 
paroxystic episodes). The VMA was at 30.8 mg/24 h. 

The thoracic and abdominal CT-scan showed abdominal and 
thoracic metastatic tumors (Figures 2-4). The patient was referred 
to a specialized center were octreotide scintigraphy confirmed local 
recurrence and metastatic tumors in the lungs. He was proposed for 
therapy with Sunitinib with an initial good evolution. He died after 16 
years from the initial diagnostic of paraganglioma.

Discussion
Paragangliomas are extra-adrenal tumors of neural crest-derived 

paraganglia that exist throughout the body in the distribution 
of the sympathetic and parasympathetic nervous [1]. The 
immunohistochemical markers, chromogranin and synaptophysin 

Figure 1: I123-mIBG scintigraphy showing para aortic tumor.

Figure 3: Thoracic CT-scan: disseminated pulmonary nodules.

Figure 4: Abdominal CT-scan: abdominal recurrence.

Figure 2: Chest X-ray: disseminated pulmonary nodules.

Parameter Result
MNF116 Negative
Chromogranin Low positivity
Synaptophysin Low positivity
Neuron specific enolase Low positivity
S100 protein Positivity in sustentacular cells
Ki67 Rarely positive

Table I: Tumor immunohistochemical pattern.
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potentially play a role in the treatment of malignant disease, especially 
in patients with SDHB mutations. In some patients, treatment with 
sunitinib has been associated with partial radiographic response, 
disease stabilization, decreased fluorodeoxyglucose uptake on positron 
emission tomography, and improved blood pressure control. These 
findings have led to the development of prospective clinical trials of 
new targeted therapies for metastatic disease [23].

A significant reduction in tumor volume of the malignant 
paraganglioma was observed when using sorafenib, a novel multi-
tyrosine kinase inhibitor that targets angiogenesis, the Raf-kinase 
pathway, the platelet-derived growth factor Ret, and c-Kit [24]. Recent 
molecular characterization of pheochromocytoma suggests new 
treatment options with targeted therapies, such as 90 kDa heat shock 
protein (Hsp90) can be a potential therapeutic treatement for advanced 
pheochromocytoma [25].

Conclusion
The diagnosis of malignant pheochromocytoma and paraganglioma 

is challenging, since there is no a specific marker (molecular or 
histological) and the diagnosis remains a retrospective one, based 
on the presence of metastasis. Due to the rarity of the disease, the 
survival rate in these patients remains difficult to appreciate. Advances 
in molecular genetics helped in a more accurate evaluation of the 
malignant potential and in finding targeted therapy addressed to 
molecular mechanisms responsible of the initiation and progression 
of the malignant process. Thyrosine kinase inhibitors like sunitinib 
may induce a significant amelioration of survival rate, inducing disease 
stabilization in some patients. Prospective multi-center studies are 
needed in order to evaluate the efficacy of targeted molecular therapy 
in these rare diseases.
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