
Table 1. Recommendations of the diagnostic work-up in patients with 
suspected or proven ACC (ENSAT 2005, www.ensat.org/acc.htm)

Hormonal evaluation

Glucocorticoid 
excess (minimum  
3 out of 4 tests)

Dexamethasone suppression test (1mg, 
23:00 h)
Excretion of free urinary cortisol (24h urine)
Basal cortisol (serum)
Basal ACTH (plasma)

Sexual steroids  
and steroid 
precursors

DHEA-S (serum)
17-OH-progesterone (serum)
Androstenedione (serum)
Testosterone (serum)
17-beta-estradiol (serum, only in men and 
postmenopausal women)

Mineralocorticoid 
excess

Potassium (serum)
Aldosterone/renin ratio (only in patients with 
arterial hypertension and/or hypokalemia)

Exclusion of a 
phaechromocytoma

Catecholamine or metanephrine excretion 
(24h urine)
Meta- and normetanephrines (plasma)

Imaging studies
CT or MRI of abdomen and CT thorax
Bone scintigraphy (when suspecting skeletal 
metastases)
FDG-PET (optional)

Follow-up
CT or MRI of abdomen and CT thorax every 
2-3 months (depending on treatment)

Table 2. Staging classification system for ACC by ENSAT
Stage Characteristics
Stage 1 T≤5cm, N0, M0

Stage 2 T>5cm, N0, M0

Stage 3 T confined to within the adrenal gland, N1, M0
T extending beyond limits of adrenal capsule, N0-1, M0

Stage 4 M1, any T or N
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cut-off points for sizes less than 2-4 cm in size have 
lower predictive value.15 In a retrospective review of 
299 adrenalectomies Hamrahian et al. found that even 
a threshold of 2 cm is not 100% specific in ruling out 
malignancy using surgical histopathology as the gold 

standard.16 Therefore, a tumor size of greater than 6 
cm was regarded as a reasonable threshold for surgical 
resection, once radiologic characteristics are taken 
into account.16,17 In a double-cohort study comparing 
tumor size of benign and malignant adrenocortical 
tumors, the specificity and sensitivity in predicting 
malignancy were 52% and 96%, respectively, for 
tumors 4 cm or above, 80% and 90% for tumors 6 
cm or larger, 95% and 77% for tumors 8 cm or larger 
and 98% and 55% for tumors 10 cm or above.18 In 
a series of 202 patients with ACC, the mean tumor 
size was 11.3±5.2cm (range: 4-30 cm),19 although 
ACCs smaller than 6 cm have been increasingly 
reported, making the follow-up imaging of a small 
adrenal tumor mandatory.20 Thus, repeating imaging 
to detect early tumor growth is recommended initially 
after 3-12 months depending on initial tumor size.21 
CT scan may be associated with approximately 40% 
underestimation of adrenal tumor size compared with 
the actual size of the histological examination.22 In 
addition to the size of the tumor, other imaging fea-
tures, which, although not diagnostic are suggestive 
of malignancy, include non-homogeneous appearance 
with necrotic areas, irregular margins and the pres-
ence of calcifications.23,24

Measurement of Hounsfield units (HU) in an unen-
hanced CT is very useful in differentiating malignant 
from benign adrenal mass. Further workup is not 
warranted when the lesion has an attenuation value 
of less than 10 HU, suggesting a lipid-rich adrenal 
adenoma. A high density (>10 HU) indicating a low-
fat content will make a clinician more suspicious that 
the lesion may be malignant, although lipid-poor 
adenomas represent 10-40% of all adenomas.24 Us-
ing a threshold value of 10 HU and after analyzing 
11 studies, Bolland et al reported a sensitivity and 
specificity of 71% and 98%, respectively.25 However, 
as lipid-poor benign adenomas may have greater than 
10 unenhanced HU values, it has been suggested that 
a 20 HU density presents an acceptable cut-off value 
indicative of a benign tumor in a less than 4 cm in size 
mass and in the absence of a history of malignancy.17 
According to Mansmann et al, thresholds of 16.5 and 
18 HU attained both high sensitivity and specificity 
of 85-95% and 93-100%, respectively.8

In a very recent study, Birsen et al. proposed an 
algorithm for the management of patients with ad-




