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Diagnosis and Treatment of Pheochromocytoma

Soon Jib Yoo

Division of Endocrinology and Metabolism, Department of Internal Medicine, The Catholic University of
Korea College of Medicine, Bucheon St. Mary's Hospital, Bucheon, Korea

Pheochromocytomas are rare neuroendocrine tumours with a highly variable and heterogeneous clinical manifestation. With a
noticeable progress in genetics, biochemical diagnosis and tumour imaging techniques, modifications of the traditional "rule of
tens" for pheochromocytomas are inevitable consequence. Diagnosis of pheochromocytoma depends on biochemical evidence of
catecholamine production by the tumor. Plasma free metanephrines provide the best test for excluding or confirming
pheochromocytoma and should be used as an initial screening tool, but if it is not available, urinary fractionated metanephrines
could be used as an alternative method. Different anatomical and functional imaging modalities are used to localize biochemically
proven pheochromocytomas. These include computed tomography, magnetic resonance imaging, single-photon emission
computed tomography (SPECT) using 123/1311-metai0dobenzyl guanidine (MIBG) or "'In-DTPA-pentetreotide and positron emission
tomography (PET). Timely laparoscopic tumour removal in combination with appropriate pre-and intraoperative management
of the effects of secreted catecholamines are essential components for excellent prognosis. (Korean J Med 2012;82:403-410)

Keywords: Pheochromocytoma; Cathecholamines; Metanephrines; Adrenal imaging; Adrenalectomy
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Table 1. Frequency of signs and symptoms of pheochromocytoma

Psychological symptoms (anxiety, panic)

Sustained hypertension
Paroxysmal hypertension
Orthostatic hypotension

Headache
Palpitations
Sweating

Pallor

Nausea
Flushing
Weight loss
Tiredness
Hyperglycaemia
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Table 2. Sensitivity and specificity of biochemical tests for diag-
nosis of pheochromocytoma

Sensitivity ~ Specificity

(%) (%)
Plasma-free metanephrines 99 89
Plasma catecholamines 84 81
Urinary catecholamines 86 88
Urinary-fractionated metanephrines 97 69
Urinary total metanephrines 77 93
VMA 64 95

VMA, vanillylmandelic acid.

Table 3. Sensitivity and specificity of measurements of plasma fractionated metanephrines for diagnosis of pheochromocytoma

Study cohort (n) with/without

Center pheochromocytoma URL (mmol/L) Diagnostic performance

With Without NMN MN Sensitivity (%)  Specificity (%)
Vienna 17 14 0.66 0.31 100 100
NIH 214 644 0.61 0.31 99 89
Mayo Clinic 56 445 0.90 0.50 96 85
Essen, Germany 24 126 0.69 0.19 96 80
Prague 25 1,235 0.61 0.31 100 97
Queensland 22 55 0.90 0.50 100 91
Freeman Hosp, UK 38 113 1.18 0.51 100 95
11 centers 396 2,519 99% 93

URL, upper limits of reference intervals; NMN, normetanephrine;0000, MN, metanephrine; NIH, National Institutes of Health.
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Table 4. Sources of variable interference with measurements of
catecholamines and catecholamine metabolites

Table 5. Sensitivity and specificity of biochemical and imaging
methods for diagnosis of pheochromocytoma

Tricyclinc antidepressant: amitriptyline, imipramine, nortriptyline

a blocker: phenoxybenzamine, doxazosin, terazosin, prazosin

B blocker: atenolol, metoprolol, propranolol, labetalol

Calcium-channel blockers: nifedipine, amlodipine, diltiazem,
verapamil

Vasodilator: hydralazine, isosorbide, minoxidil

Monoamine oxidase inhibitor: phenelzine, tranylcypromine, sele-
giline

Sympathomimetics: ephedrine, pseudoephedrine, amphetamines

Stimulants: Caffeine (coffee, tea), nicotine (tobacco), theophylline

Diagnositic method Sensitivity ~ Specificity
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24-hr urinary tests

VMA ++ ——
Cathcholamines -+ .
Fractionated metanephrines +++ ++
Total metanephrines A+ S+
Plasma tests
Cathecholamines S +—+
Free metanephrines -+ -
Chromogranin A +++ ++
CT - et
MRI o+ ++
MIBG scintigraphy -+ S
Somatostatin receptor scintigraphy ++ ++
dopa PET o+ S

MIBG, metaiodobenzylguanidine; PET, positron emission tomo-
graphy.
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Table 6. Differential diagnosis of phaeochromocytoma

Endocrine
Hyperthyroidism
Carcinoid
Hypoglycaemia
Medullary thyroid carcinoma
Mastocytosis
Menopausal syndrome

Cardiovascular
Heart failure
Arrhythmias
Ischaemic heart disease
Baroreflex failure

Neurological
Migraine
Stroke
Diencephalic epilepsia
Meningioma
Postural orthostatic tachycardia syndrome (POTS)

Miscellaneous
Porphyria
Panic disorder or anxiety

Factitious disorders (e.g., from use of sympathomimetic drugs
such as ephedrine)

Drug treatment (e.g., monoamine oxidase inhibitors, sym-
pathomimetic drugs, withdrawal of clonidine)

Illegal drugs (e.g., cocaine)
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