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About the Study
Pheochromocytoma is an uncommon but potentially 
fatal neuroendocrine tumor that arises from 
sympathetic ganglia or adrenal medulla chromaffin 
cells. This tumor is characterized by the excessive 
production and release of catecholamines, primarily 
epinephrine and norepinephrine, leading to a 
myriad of clinical manifestations and systemic 
effects. Pheochromocytomas arise from chromaffin 
cells, which are neuroendocrine cells derived from 
the embryonic neural crest. These cells normally 
produce and release catecholamines in response to 
sympathetic stimulation, playing a crucial role in the 
body's stress response.
While the majority of pheochromocytomas are 
sporadic, approximately 25%-30% are associated 
with hereditary syndromes such as Multiple 
Endocrine Neoplasia type 2 (MEN2), Von Hippel-
Lindau (VHL) disease, Neuro Fibromatosis type 
1 (NF1), and familial paraganglioma syndromes. 
Genetic mutations in genes such as RET, VHL, NF1, 
SDHB, SDHC, and SDHD have been implicated in the 
pathogenesis of familial pheochromocytomas. The 
unregulated production and release of catecholamines, 
especially norepinephrine and adrenaline, is the 
primary characteristic of pheochromocytoma. These 
neurotransmitters play essential roles in the body's 
response to stress by regulating heart rate, blood 
pressure, and metabolism.
Within the tumor cells, catecholamine synthesis 
follows the normal pathway, beginning with the 
conversion of tyrosine to L-Dihydroxyphenylalanine 
(L-DOPA) by the enzyme tyrosine hydroxylase. 
Subsequent enzymatic reactions mediated by 
dopamine β-hydroxylase and Phenylethanolamine 
N-methyl Transferase (PNMT) lead to the 

production of norepinephrine and epinephrine, 
respectively. In pheochromocytomas, this process 
becomes dysregulated due to genetic mutations or 
aberrant signaling pathways, resulting in excessive 
catecholamine production. The tumor cells lack 
the normal feedback mechanisms that regulate 
catecholamine synthesis and release, leading to 
uncontrolled secretion into the bloodstream.
The excessive release of catecholamines from 
pheochromocytomas results in a wide range of 
clinical manifestations, often referred to as the classic 
triad of symptoms: Episodic headaches, palpitations, 
and diaphoresis. These symptoms are episodic 
and paroxysmal, occurring unpredictably due to 
intermittent catecholamine release. Other common 
signs and symptoms include severe hypertension, 
tachycardia, tremors, anxiety, and flushing. These 
manifestations reflect the effects of catecholamines 
on various target organs and physiological systems, 
including the cardiovascular, respiratory, and nervous 
systems.
One of the most serious complications of 
pheochromocytoma is hypertensive crisis, 
characterized by severe and uncontrolled 
hypertension that can lead to end-organ damage, 
including stroke, myocardial infarction, and acute 
kidney injury. Hypertensive crises may be triggered 
by various factors such as physical exertion, emotional 
stress, or certain medications.
The pathophysiology of hypertensive crises in 
pheochromocytoma involves the excessive release of 
catecholamines, which exert potent vasoconstrictive 
effects on peripheral blood vessels. This results 
in increased systemic vascular resistance and 
arterial blood pressure, leading to hypertension. 
Additionally, catecholamines can directly stimulate 
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cardiac β-adrenergic receptors, increasing myocardial 
contractility and heart rate. The diagnosis of 
pheochromocytoma involves a combination of 
clinical evaluation, biochemical testing, and imaging 
studies. Biochemical testing typically includes 
measurements of plasma and urinary catecholamines, 
metanephrines, and their metabolites. Elevated levels 
of these substances, especially during symptomatic 
episodes, support the diagnosis of pheochromocytoma. 
Imaging modalities such as Computed Tomography 
(CT), Magnetic Resonance Imaging (MRI), and 
metaiodobenzylguanidine scintigraphy are used 
to localize the tumor and assess its size, extent 
and anatomical relationships. Functional imaging 
techniques such as Positron Emission Tomography 
(PET) using radiolabelled tracers targeting 
catecholamine synthesis or uptake pathways can also 
be helpful in certain cases.

The management of pheochromocytoma involves a 
multidisciplinary approach, including medical therapy, 
surgical resection, and long-term surveillance. The 
primary treatment modality is surgical removal 
of the tumor, which   is  curative  in  the majority  
of  cases. However, preoperative medical therapy 
with α-adrenergic receptor blockers such as 
phenoxybenzamine or doxazosin is often necessary 
to control hypertension and prevent perioperative 
complications. In cases where surgical resection is 
contraindicated or not feasible, alternative treatment 
options such as radiotherapy, chemotherapy, or 
targeted molecular therapies may be considered. 
Additionally, patients with hereditary forms of 
pheochromocytoma require close monitoring for the 
development of additional tumors and associated 
syndromic manifestations.


