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BIocheMIcal dIagnosIs

PHEOs may secrete catecholamines episodically 
but they metabolize catecholamines to metanephrines 
continuously. Plasma concentrations of free metane-
phrines are relatively independent of renal function 
and therefore more suitable for diagnosis of PHEO/
PGL. The measurement of plasma metanephrines is 
less cumbersome than determinations in urine and 
implementation of this test is expanding. Plasma 
free metanephrines and 24-hour urinary fraction-
ated free metanephrines are accurate, though not 
infallible, methods for establishing the diagnosis 
of PHEO/PGL: their sensitivities are 96%-100% 
and 92%-99%, whereas their specificities are 87%-
92% and 64%-72%, respectively.21-24 Thus, plasma 

and urine metanephrines should be considered to 
be complementary rather than mutually exclusive 
methods. Normalization of metanephrine levels for 
populations with normal blood pressure and also 
for gender and age should be sought,25 as well as 
avoidance of interference from medications.26 We 
have also found that measurements of plasma free 
metanephrines not only provide information about 
the likely presence or absence of a PHEO/PGL but, 
when a tumor is present, can also help to predict 
tumor size and location,26 since biochemical measure-
ments of blood or urine catecholamines are poorly 
correlated with tumor size, whereas blood or urine 
metanephrines show strong correlation with tumor size 
and can be useful in judging the extent and progres-
sion of the disease.4 The PHEOs in MEN2 patients 
entail a distinct biochemical phenotype in that they 
consistently produce epinephrine or epinephrine and 
norepinephrine.

pheo localIzatIon

Anatomical imaging with computed tomography 
(CT) and/or magnetic resonance imaging (MRI) is 
used in patients with biochemically-proven PHEOs/
PGLs (Table 1). While for most patients imaging 
is limited to the adrenals/abdomen, imaging of the 
thorax, neck and head are ordered when malignant/
metastatic disease is suspected. PHEOs enhance 
avidly after contrast medium administration on CT; 
their contrast washout phase is also prolonged.27 CT 
has 93%-100% sensitivity in detecting intraadrenal 
tumors >0.5 cm.28 Sensitivity is slightly lower (90%) 

Table 1. Comparison of PHEOs in MEN2 versus VHL

MEN2 VHL

Tumor localization Mainly adrenal Mainly adrenal

Biochemical phenotype Epinephrine- or epinephrine-  
and norepinephrine-secreting

Norepinephrine-secreting

Other tumors MTC, parathyroid hyperplasia Hemangioblastomas, renal cell carcinoma, pancreatic 
tumors (possibly neuroendocrine tumors)

Localization modalities CT or MRI if tumor over 5 cm;  
perform functional imaging to rule out 
metastatic disease

Always use functional imaging since NE phenotype 
suggests that tumor can be located in extraadrenal 
locations*

*It is very common that in older age adrenal benign adenomas are present

PHEOs: pheochromocytomas, VHL: von Hippel-Lindau, MEN2: multiple endocrine neoplasia type 2, MTC: medullary thyroid 
cancer, CT: computed tomography, MRI: magnetic resonance imaging, NE: norepinephrine

Table 2. Symptoms of PHEOs/PGLs according to their neuro-
secretory products and in particular of Neuropeptide Y (NPY), 
which is a vasoactive peptide that may contribute to their clinical 
presentation. Patients with MEN2 or sporadic PHEOs show high 
levels of NPY compared to VHL-associated tumors (modified/
adapted from3,19)

High NPY  
expression

Low NPY  
expression

MEN2
Sporadic 
disease VHL

Hypertension (%) 42 90 19

Headache (%) 32 92 26

Diaphoresis (%) 32 70 23

Palpitations (%) 37 73 19

Anxiety (%) 21 60 16

Total symptoms (%) 53 90 32




