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Abstract
Pheochromocytomas (PHEOs) are rare catecholamine-secreting neuroendocrine tumors of neural crest origin arising from
chromaffin cells in the adrenal medulla with estimated incidence of 0.46 to 0.8 cases per 100,000 person-years.[1] Germline
pathogenic variants associated with PHEO are now identified in 30-50% of these tumors.[2] Genetic syndromes can predispose to bilateral PHEO, such as multiple endocrine neoplasia (MEN) 2A, MEN 2B, von Hippel-Lindau (VHL), neurofibromatosis type 1 (NF1), as well as mutations in the genes of myc-associated factor X (MAX), transmembrane protein 127
(TMEM127), and mutations in the subunits of the succinate dehydrogenase complex (SDHx). [3]
When we suspect the pheochromocytoma clinically, we should look for biochemical confirmation, by dosing the plasma
and urinary catecholamine (adrenaline, noradrenaline) and their metabolites (metanephrine and normetanephrine).[4] This
should be followed by tumor localisation using computed tomography (CT) imaging or magnetic resonance imaging (MRI)
of the abdomen and pelvis that are the most commonly used methods and have similar sensitivities (90%-100%) and specificities (70%-80%) for tumor localisation [5]. Surgical resection followed by postoperative monitoring is the safest and the
most effective therapeutic intervention for pheochromocytoma [6].
Objective: We would like to report the clinical presentation, surgical treatment and outcomes of this patient with bilateral
pheochromocytoma.
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Case Report
This is a 62-year-old patient admitted to our department for surgical management of a bilateral pheochromocytoma.
He was followed for hypertension for one year under treatment, for dyslipidemia, and for diabetes under insulin therapy. He had
no history of surgery. As family history, he has a sister operated for pheochromocytoma who had an adrenalectomy, a daughter
operated for thyroid cancer who had a total thyroidectomy with lymph node curage, cervical radiotherapy sessions and a metastatic
chemotherapy, and a son who had a bilateral adrenalectomy and whose genetic study showed a heterozygous C634R mutation on
exon 11 of the RET gene (high risk category) [3].
The history of his disease dates back 1 year by the discovery of a grade 3 hypertension during his hospitalization in 2017 in the
endocrinology department for an acid-ketotic decompensation of an inaugural diabetes.
In addition to his hypertension, this patient suffered from headache, palpitations and sweating, an abdominal mass in the left flank
with a feeling of heaviness.
We performed an abdominal CT scan which revealed a bilobed left adrenal mass with heterogeneous enhancement after injection
measuring 32 x 20 mm and spontaneous density greater than 10 HU, with washout less than 20%, and a right adrenal mass heterogeneously enhancing after injection with a zone of necrosis measuring 20mm in diameter and with a spontaneous density greater
than 10 HU and a washout greater than 20%.
He had elevated metanephrine and normetanephrine levels.
We decided to operate the patient, and a bilateral adrenalectomy was performed.
The result of the anatomopathology was a PASS 1 (Pheochromocytoma of the Adrenal gland Scaled Score) score for the right adrenal gland, and a PASS 0 score for the left adrenal gland, thus rather non-aggressive tumors, likely to behave in a non-cancerous
manner and that are cured by surgery alone. [7]
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Discussion
Pheochromocytomas and extra-adrenal sympathetic paragangliomas (PGLs) are catecholamine-secreting neuroendocrine tumors
arising from chromaffin cells of the adrenal medulla or extra-adrenal sympathetic ganglia. [1] Patients generally present with
symptoms resulting from excessive production of the catecholamines dopamine, epinephrine or norepinephrine, although occasionally a tumor may be nonfunctioning or the patient may remain asymptomatic. [8]
It’s essential to perform a good examination with a particular focus on symptoms, medications, pheocromocytoma-syndrome-associated tumors [8], family history and blood pressure [9], as the likelihood of pheochromocytoma or a pheochromocytoma-associated family syndrome based on clinical assessment before any laboratory or radiological investigations. [10]

Clinical Presentation
The classic triad of clinical features consists of episodic headaches, palpitations, and diaphoresis.[11] The hallmark clinical finding
is hypertension, which can be paroxysmal or sustained.[12] Hypertensive crisis can lead to cardiac arrhythmias, myocardial infarction, and even death.[13]

Laboratory Testing
The first step in establishing the diagnosis in a patient suspected to have a pheochromocytoma is the measurement of urinary or
plasma catecholamines (dopamine, epinephrine and norepinephrine) [4] and/or metanephrines (metanephrine and normetanephrine). [14]
We can also include the measurement of vanillymandelic acid (VMA), that is another catecholamine metabolite. [4]
High performance liquid chromatography (HPLC) appears to be the most sensitive and specific method for the measurement of
fractionated catecholamines and metanephrines.[15]

Genetic Testing
Overview Germline mutations associated with the development of pheochromocytoma:
1.VHL (von Hippel–Lindau syndrome)
2.RET [multiple endocrine neoplasia type 2 (MEN2)]
3.NF1 (neurofibromatosis type 1)
4.SDHB, SDHC, SDHD (succinate dehydrogenase subunits B, C, D) [16]

Imaging Evaluation
Imaging modalities for pheochromocytoma include computed tomography (CT),[5] magnetic resonance imaging (MRI)[17] ,
metaiodobenzylguanidine (MIBG) or octreotide scintigraphy , and positron emission imaging (PET).[18] Initial imaging is performed using either CT or MRI, depending on availability and institutional preference. [19]

Ct Imaging
This is able to detect lesions >1 cm in size.[5] Pheochromocytomas typically have a homogenous appearance of soft tissue density
(40–50 Hounsfield units) and uniform enhancement with IV contrast. [17] Larger tumors may have regions of cystic necrosis [20],
hemorrhage or calcification, resulting in a more heterogenous appearance [21].
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Indications of Surgery
Bilateral adrenalectomy is the gold standart treatment of bilateral pheochcromocytoma. However, this surgical treatment remains
controversial because of the need for lifelong corticosteroid therapy and the risk of Addisonian crisis associated with bilateral total
adrenalectomy [22].
In our study, the patient had a bilateral adrenalectomy and an addisonian crisis postoperatively, despite a corticoid substitution
therapy. We could have avoided this complication with conservative surgery, according to recent studies. [23]
Recent data suggest that total bilateral adrenalectomy may be associated with mortality and major morbidity from acute adrenal
insufficiency [24].
As a result, some surgeons are using a surgical strategy of subtotal or cortical-sparing adrenalectomy [25] with the intent of leaving
a portion of vascularized adrenal cortex in situ in patients with hereditary or sporadic bilateral pheochromocytoma. [26]

Conclusion
Operating patients with bilateral PHEO’s can be challenging, as they have significant risk of complications related to PHEO or to
bilateral adrenalectomy post-operatively, therefore, they require a regular follow-up and a good education about adrenal crisis to
minimize the morbidity and mortality of this disease. [27]
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