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Incidentally discovered adrenal masses, commonly termed adrenal “incidentalomas,” are common, with 

a prevalence of at least 2% in the general population as documented in CT and autopsy series. The 

prevalence increases with age, with 1% of 40-year-olds and 7% of 70-year-olds harboring an adrenal 

mass.

Most adrenal nodules are endocrine-inactive adrenocortical adenomas. However, larger series suggest 

that up to 25% of adrenal nodules are hormonally active, due to a cortisol- or aldosterone-producing 

adrenocortical adenoma or a pheochromocytoma associated with catecholamine excess. Adrenocortical 

carcinoma is rare but is the cause of an adrenal mass in 5% of patients. However, the most common 

cause of a malignant adrenal mass is metastasis originating from another solid tissue tumor



Classification of unilateral adrenal masses



Differential Diagnosis and Treatment Patients with an adrenal mass >1 cm require a diagnostic evaluation. 

Two key questions need to be addressed: (1) Does the tumor autonomously secrete hormones that could have a 

detrimental effect on health? (2) Is the adrenal mass benign or malignant?

Hormone secretion by an adrenal mass occurs along a continuum, with a gradual increase in clinical manifestations in parallel with 

hormone levels. Exclusion of catecholamine excess from a pheochromocytoma arising from the adrenal medulla is a mandatory part of the 

diagnostic workup. Furthermore, autonomous cortisol and aldosterone secretion resulting in Cushing’s syndrome or primary aldosteronism, 

respectively, require exclusion. Adrenal incidentalomas can be associated with lower levels of autonomous cortisol secretion, and patients 

may lack overt clinical features of Cushing’s syndrome. Nonetheless, they may exhibit one or more components of the metabolic syndrome 

(e.g., obesity, type 2 diabetes, or hypertension). There is ongoing debate about the optimal treatment for these patients with mild or 

subclinical Cushing’s syndrome. Overproduction of adrenal androgen precursors, DHEA and its sulfate, is rare and most frequently seen in 

the context of adrenocortical carcinoma, as are increased levels of steroid precursors such as 17-hydroxyprogesterone.





For the differentiation of benign from malignant adrenal masses, imaging is relatively sensitive, although specificity is 

suboptimal. CT is the procedure of choice for imaging the adrenal glands. The risk of adrenocortical carcinoma, 

pheochromocytoma, and benign adrenal myelolipoma increases with the diameter of the adrenal mass. However, size 

alone is of poor predictive value, with only 80% sensitivity and 60% specificity for the differentiation of benign from 

malignant masses when using a 4-cm cut-off. Metastases are found with similar frequency in adrenal masses of all 

sizes. Tumor density on unenhanced CT is of additional diagnostic value, with most adrenocortical adenomas being 

lipid rich and thus presenting with low attenuation values (i.e., densities of <10 HU). By contrast, adrenocortical 

carcinomas, but also pheochromocytomas, usually have high attenuation values (i.e., densities >20 HU on pre-contrast 

scans). Generally, benign lesions are rounded and homogenous, whereas most malignant lesions appear lobulated and 

inhomogeneous. Pheochromocytoma and adrenomyelolipoma may also exhibit lobulated and inhomogeneous features. 

Additional information can be obtained from CT by assessment of contrast wash-out after 15 min, which is >50% in 

benign lesions but <40% in malignant lesions, which usually have a more extensive vascularization. MRI also allows 

for the visualization of the adrenal glands with somewhat lower resolution than CT



Fine-needle aspiration (FNA) or CT-guided biopsy of an adrenal mass is almost never indicated. 

FNA of a pheochromocytoma can cause a life-threatening hypertensive crisis. FNA of an adrenocortical carcinoma 

violates the tumor capsule and can cause needle track metastasis. FNA should only be considered in a patient with a 

history of nonadrenal malignancy and a newly detected adrenal mass, after careful exclusion of 

pheochromocytoma, and if the outcome will influence therapeutic management. It is important to recognize that in 

25% of patients with a previous history of nonadrenal malignancy, a newly detected mass on CT is not a metastasis.







Clinical Manifestations Glucocorticoids affect almost all cells of the body, and 

thus signs of cortisol excess impact multiple physiologic systems, with upregulation 

of gluconeogenesis, lipolysis, and protein catabolism causing the most prominent 

features. In addition, excess glucocorticoid secretion overcomes the ability of 11β-

HSD2 to rapidly inactivate cortisol to cortisone in the kidney, thereby exerting 

mineralocorticoid actions, manifest as diastolic hypertension, hypokalemia, and 

edema. Excess glucocorticoids also interfere with central regulatory systems, leading 

to suppression of gonadotropins with subsequent hypogonadism and amenorrhea, and 

suppression of the hypothalamic-pituitary-thyroid axis, resulting in decreased thyroid-

stimulating hormone (TSH) secretion.



Most clinical signs and symptoms observed in Cushing’s syndrome are relatively nonspecific and include features such as 

obesity, diabetes, diastolic hypertension, hirsutism, and depression that are commonly found in patients who do not have 

Cushing’s. Therefore, careful clinical assessment is an important aspect of evaluating suspected cases. A diagnosis of 

Cushing’s should be considered when several clinical features are found in the same patient, when more specific features 

are found. These include fragility of the skin, with easy bruising and broad (>1 cm), purplish striae), and signs of 

proximal myopathy, which becomes most obvious when trying to stand up from a chair without the use of hands or when 

climbing stairs. Clinical manifestations of Cushing’s do not differ substantially among the different causes of Cushing’s. 

In ectopic ACTH syndrome, hyperpigmentation of the knuckles, scars, or skin areas exposed to increased friction can be 

observed and is caused by stimulatory effects of excess ACTH and other POMC cleavage products on melanocyte 

pigment production. Furthermore, patients with ectopic ACTH syndrome, and some with adrenocortical carcinoma as the 

cause of Cushing’s, may have a brisker onset and rapid progression of clinical signs and symptoms.



Patients with Cushing’s syndrome can be acutely endangered by deep vein thrombosis, with subsequent 

pulmonary embolism due to a hypercoagulable state associated with Cushing’s. Most patients also 

experience psychiatric symptoms, mostly in the form of anxiety or depression, but acute paranoid or 

depressive psychosis may also occur. Even after cure, long-term health may be affected by persistently 

impaired health-related quality of life and increased risk of cardiovascular disease and osteoporosis 

with vertebral fractures, depending on the duration and degree of exposure to significant cortisol 

excess.



Clinical features of Cushing’s 

syndrome. A. central obesity and 

broad, purple stretch marks 

(B. close-up). C. Thin and brittle 

skin in an elderly patient with 

Cushing’s syndrome.

D. Hyperpigmentation of the 

knuckles in a patient with ectopic 

adrenocorticotropic hormone 

(ACTH) excess.





CONN’S SYNDROME

THE MOST COMMON CAUSE OF MINERALOCORTICOID EXCESS IS PRIMARY ALDOSTERONISM, 

REFLECTING EXCESS PRODUCTION OF ALDOSTERONE BY THE ADRENAL ZONA

GLOMERULOSA. BILATERAL MICRONODULAR HYPERPLASIA IS SOMEWHAT MORE COMMON

THAN UNILATERAL ADRENAL ADENOMAS.



Clinical Manifestations Excess activation of the mineralocorticoid receptor leads to potassium depletion and 

increased sodium retention, with the latter causing an expansion of extracellular and plasma volume.

The clinical hallmark of mineralocorticoid excess is hypokalemic hypertension; serum sodium tends to be normal due 

to the concurrent fluid retention, which in some cases can lead to peripheral edema. Hypokalemia can be exacerbated 

by thiazide drug treatment, which leads to increased delivery of sodium to the distal renal tubule, thereby driving 

potassium excretion. Severe hypokalemia can be associated with muscle weakness, overt proximal myopathy, or even 

hypokalemic paralysis. Severe alkalosis contributes to muscle cramps and, in severe cases, can cause tetany.
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