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Pheochromocytomas and paragangliomas are rare catecholamine producing tumors. Early diagnosis is crucial to avoid
life threatning complications. Surgical resection of the tumor is the only curative option. Preoperative management
consists of alpha blockade and correction of intravascular volume.
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Pheochromocytomas and paragangliomas (PPGLS) are rare neuro-endocrine tumors where the first arise from chromaffin
tissues in the adrenal medulla and the second develop from chromaffin tissues in the extra-adrenal sympathetic and
parasympathetic nervous system!d(2,

| 1. Introduction

In 1886, Dr. Felix Frankel described, on autopsy of a patient who collapsed suddenly and died, bilateral tumors of the
adrenal gland(!. Twenty-six years later in 1912, Dr. Ludwig Picks reported and coined the term pheochromocytomal2l.

PPGLs have an annual incidence of 3-8 cases per one million per year in the general population®. PPGLs synthesize,
store, metabolize, and usually but not always secrete catecholamines (predominantly norepinephrine). The presentation
of PPGLs may be vague and the interpretation of symptoms and signs may be difficult, which may explain the delay in the
diagnosis in many casesl®. PPGLs are more frequent in patients with adrenal incidentaloma with 0.6% to 4.2% being
affected 89, Currently, most PPGLs are diagnosed due to an incidentaloma, followed by the manifestation of
catecholamine excess and finally because of screening in a previously known familial syndromel26I19L The clinjcal
picture of PPGLs is depending on the type and amount of the catecholamine produced and grouped accordingly®!.
Norepinephrine-mediated alpha receptor stimulation results in vasoconstriction, volume contraction and hypertension; on
the other hand, epinephrine beta 2 receptor stimulation results in skeletal muscle vasodilatation and hypotensionl2l.
PPGLs with predominantly dopamine-secreting tumors are rare. Association between dopamine hypersecretion and more
aggressive malignant disease has been observed by some investigators®12. The cardiovascular manifestations,
including hypertension, associated with dopamine hypersecretion is not well-studied but in purely dopamine-producing
tumors these are probably uncommon. The main features of PPGLs are paroxysmal palpitation, headache, sweating,
pallor, tremors, and anxiety associated with paroxysmal or sustained hypertension@13l Adrenal medullary hyperplasia is
a precursor of pheochromocytoma, usually found due to screening of a familial syndrome, with milder symptoms and
signsi4. There are several familial syndromes (inherited tumor syndromes) with disease-causing mutations that are
associated with PPGL (e.g., RET, SDHx, VHL, NF1, MAX and TMEM127)2. The biochemical phenotypes associated with
the different genetic causes of PPGL are slightly different. For example, VHL-associated pheochromocytomas are
norepinephrine-secreting, whereas SDHx tumors may secrete dopamine and norepinephrine and MEN2A-related
pheochromocytomas may secrete norepinephrine and epinephrine. Clinically, consideration of possible genetic causes for
PPGLs determine the clinical management of such patients. For example, 123I-MIBG functional imaging is not useful in
patients with SDHx mutations. Similarly, these patient groups require lifelong surveillance for both PPGLs and other
related tumors.

| 2. PPGL Management

Early diagnosis of PPGL is crucial to avoid life-threatening complications. The initial investigation for suspected cases of
PPGLs includes the measurement of plasma free metanephrines and/or urinary fractionated metanephrines. Computed
tomography scan and MRI are valuable for initial localization of the PPGLs tumors. Functional imaging with
radiopharmaceutical agents as 123-I-MIBG scintigraphy or PET (e.g., Ga-DOTATOC) for confirmation and planning
correct therapy.



Surgical resection of the tumor is the only curative optionlX2], Preoperative management consists of alpha blockade and
correction of intravascular volumel228l, The medical treatment before surgery is almost entirely based on expert opinion
and observational studies. Treatment with alpha adrenergic receptor blocker is considered as the treatment of choicel2.
The two most commonly used drugs are phenoxybenzamine, which is a nonselective and noncompetitive alpha-1 and
alpha-2 adrenergic receptor blocker. The second one is doxazosin, which is a selective and competitive alpha-1
adrenergic receptor blocker. It is recommended to initiate one of these two drugs 1-2 weeks before surgery with
increasing dosages until the blood pressure targets are achieved. In a study comparing pretreatment with doxazosin and
phenoxybenzamine during PPGL surgery, there was no difference in the duration of blood pressure outside the target
range during resection of PPGL-tumor. However, phenoxybenzamine was more effective in preventing intraoperative
systolic blood pressure above the target range and hemodynamic instability™. In an acute situation, PPGL-crisis alpha-
blockers in the form of intravenous phentolamine is preferred over phenoxybenzamine because it has a rapid action.
Calcium channel blockers (nifedipine or amlodipine) have also been used and preferably added to alpha adrenergic
receptor blocker for further improvement of blood pressure controll23. Beta- blockers are indicated to control tachycardia.
Beta- blockers should not be initiated before alpha-blockers in the setting of PPGLs because of challenges in the
cardiovascular management due to unopposed alpha blockadel®. Beta- blockers in the form propranolol, metoprolol or
atenolol can be used. Evidence to support the preference of beta-1 selective blockers over non-selective beta- blockers
does not existiL3], | abetalol with its more potent beta- than alpha-antagonist activities is not recommended as the initial
therapy because it can lead to paradoxical hypertension and even hypertensive crisis!.

Worth mentioning is that a multi-endocrine crisis may occur as thyrotoxicosis crisis together with pheochromocytoma
multisystem crises have been reported®8 and this requires intensive cardiovascular management. In such cases, alpha-
and beta-blockers may be started simultaneously. Such simultaneous treatment with alpha- and beta-blockers should be
considered in PPGLs-induced left ventricular outlet tract obstruction where treatment with beta-blockers is decisive. In
preoperative assessment, it is mandatory to monitor heart rate, arterial blood pressure, and arrhythmias and to restore the
blood volume to normalltl,

Careful follow-up to detect recurrence and prevent life-threatening complications is imperative. Different cardiovascular
complications are treated accordingly. This has been discussed in detail elsewhere®l[29[21l22] One very important point in
the treatment of PPGL-induced cardiogenic shock is that inotropic medications are contraindicated223l22] Treatment
with mechanical circulatory support as extracorporeal life support in cases of refractory hypotension is lifesaving129,
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