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Question 6

Answer (b)

The question

Is the answer met, because it is most common, or is it non functioning adenoma because it is next most common, or is it a cortisol secreting tumor because the ACTH is suppressed and he's hypertensive. The latter is most likely as it fits the clinical scenario of the question.

Key points
85 percent of the masses were nonfunctioning, 9 percent secreted cortisol and caused subclinical Cushing's syndrome, 4 percent were pheochromocytomas (less than half caused hypertension), and 2 percent were aldosteronomas [17].

Of these masses, over one-half were obviously metastatic cancer, 25 percent were other known lesions, 16.5 percent were incidental tumors, and  7.5 percent were symptomatic tumors. 

Overall, an incidental adrenal tumor (incidentaloma) was seen in 0.4 percent of all CT scans.

Adrenocortical carcinomas are usually >4 cm, metastases can be any size but have a more distinctive CT/MRI appearance.

Background info

During life, adrenal masses are found incidentally when CT or MRI is done for other reasons. The Mayo Clinic evaluated 61,054 abdominal CT scans performed from 1985 to 1990; adrenal masses were seen in 3.4 percent [2]. Of these masses, over one-half were obviously metastatic cancer, 25 percent were other known lesions, 7.5 percent were symptomatic tumors, and 16.5 percent were incidental tumors. Overall, an incidental adrenal tumor (incidentaloma) was seen in 0.4 percent of all CT scans.

Discovery of an adrenal mass raises two questions that determine the degree of evaluation and the need for therapy [4]:

   

 * Is it malignant?



 * Is it functioning?

EVALUATION FOR MALIGNANCY — Primary adrenal carcinoma is quite rare, but other cancers, particularly lung cancers, may metastasize to the adrenal gland. The size and imaging characteristics of the mass may help determine whether the tumor is benign or malignant.

Size — The maximum diameter of the adrenal mass is predictive of malignancy. This was illustrated in a study of 887 patients with adrenal incidentalomas from the National Italian Study Group on Adrenal Tumors [5]. Adrenocortical carcinomas were significantly associated with mass size, with 90 percent being more than 4 cm in diameter when discovered.

Imaging characteristics consistent with a benign cortical adenoma are:

    * Round and homogeneous density; smooth contour and sharp margination [7]

    * Diameter less than 4 cm; unilateral location

    * Low unenhanced CT attenuation values (<10 HU) (show radiograph 1)

    * Limited enhancement on CT with intravenous contrast (<24 HU at 14 minutes, 


<37 HU at 30 minutes, <37 to 40 HU at 30 minutes, and <30 HU at 60 minutes 


after contrast administration)

    * Isointensity with liver on both T-1 and T-2 weighted MRI sequences [7]

    * Chemical shift evidence of lipid on MRI.

The imaging characteristics of a pheochromocytoma include:

    * Enhancement with intravenous contrast on CT (show radiograph 2)

    * High signal intensity on T-2 weighted MRI (show radiograph 3)

    * Cystic and hemorrhagic changes

    * Variable size and may be bilateral

Imaging characteristics of an adrenocortical carcinoma include:

    * Irregular shape

    * Inhomogeneous density because of central areas of low attenuation due to tumor necrosis

    * Tumor calcification

    * Diameter usually >4 cm

    * Unilateral location

    * High unenhanced CT attenuation values (>10 HU)

    * Inhomogeneous enhancement on CT with intravenous contrast (>40 HU at 30 minutes after contrast administration)

    * Hypointensity compared with liver on T-1 weighted MRI and high to intermediate signal intensity on T-2 weighted MRI [10]

* Evidence of local invasion or metastases (show radiograph 4).

The imaging phenotype of metastases to the adrenal gland of non-adrenal primary malignancy includes:

    * Irregular shape and inhomogeneous nature

    * Tendency to be bilateral

    * High unenhanced CT attenuation values (>10 HU) and enhancement with intravenous contrast on CT (>40 HU at 30 min after contrast administration)

* Isointensity or slightly less intense than the liver on T-1 weighted MRI and high to intermediate signal intensity on T-2 weighted MRI (representing an increased water content) [7].

Adrenal cysts, adrenal hemorrhage, and myelolipoma are usually easily characterized because of their distinctive imaging characteristics [10-12].

EVALUATION FOR HORMONAL FUNCTION — While most adrenal incidentalomas are nonfunctional, as many as 15 percent are functional. As an example, the following results were noted in a retrospective, multicenter study of 1096 cases of adrenal incidentaloma: 85 percent of the masses were nonfunctioning, 9 percent secreted cortisol and caused subclinical Cushing's syndrome, 4 percent were pheochromocytomas (less than half caused hypertension), and 2 percent were aldosteronomas [17].

The possible presence of a functioning mass is often suggested by the history (eg, "spells" of palpitations, sweating, or headache), physical examination (eg, features of Cushing's syndrome, hypertension), and routine laboratory findings (eg, hypokalemia). The absence of these findings reduces but does not eliminate the likelihood of finding a pheochromocytoma, cortisol-secreting tumor, or aldosteronoma.

Appropriate screening tests should be performed if the patient has clinical features that are suggestive of increased adrenal function (show table 1). However, as described below, subclinical Cushing's syndrome and pheochromocytoma are sufficiently common that all patients with an adrenal incidentaloma should be screened for these disorders. In addition, hypertensive patients should be screened for an aldosteronoma even if the serum potassium concentration is normal.

Subclinical Cushing's syndrome — Some adrenal incidentalomas autonomously secrete cortisol [18-22], which may have clinically important consequences. Subclinical Cushing's syndrome is the most frequent (5 to 8 percent) hormonal abnormality detected in patients with adrenal incidentalomas [23,24].

  Clinical manifestations — Although these patients lack many of the usual stigmata of Cushing's syndrome, they may have one or more of the effects of continuous endogenous cortisol secretion [23,25]. In one series of 50 patients with adrenal incidentalomas, 12 had subclinical Cushing's syndrome [21]. Of these 12 patients, 6 were obese, 11 were hypertensive, 7 had type 2 diabetes or glucose intolerance, and 6 had hypercholesterolemia.

Another report compared 28 patients with subclinical Cushing's syndrome due to an adrenal incidentaloma and 100 normal subjects, and found differences in cardiovascular risk profiles between the two groups [22]. Those with subclinical Cushing's syndrome were more likely to have hypertension, dyslipidemia, impaired glucose tolerance or type 2 diabetes mellitus, and evidence of atherosclerosis. Although there are conflicting data as to whether subclinical Cushing's syndrome does [26] or does not [27] reduce bone density, evaluation of bone mineral density may be important in some women with adrenal incidentaloma.

  Diagnosis — In the large series of adrenal incidentalomas described above, hormonal evaluation in the patients with subclinical Cushing's syndrome showed the following [17]:

    * Low baseline secretion of corticotropin (ACTH) in 79 percent

    * Lack of suppressibility of cortisol secretion after 1 mg dexamethasone in 73 percent

    * Supranormal urinary cortisol excretion in 75 percent

    * Disturbed cortisol circadian rhythm in 43 percent

* Blunted plasma ACTH responses to corticotropin-releasing hormone in 55 percent

Thus, some assessment of adrenocortical autonomy is indicated in all patients with adrenal incidentalomas. If available, measurement of plasma ACTH should be done in an assay with a detection limit of 6 pg/mL or less. For this purpose, most centers rely on the overnight dexamethasone suppression test [4]. (See "Establishing the diagnosis of Cushing's syndrome").

Pheochromocytoma — Approximately 3 to 10 percent of adrenal incidentalomas prove to be pheochromocytomas [3,17,24,28]. Conversely, of the 150 patients found to have a benign adrenal pheochromocytoma at the Mayo Clinic from 1978 to 1995, 15 (10 percent) were discovered serendipitously on radiologic examination in the absence of paroxysmal symptoms [29]. Thus, urinary metanephrines and catecholamines should be measured routinely in patients with adrenal incidentalomas.

If the adrenal mass is vascular or if there are other features to suggest pheochromocytoma, urine or plasma metanephrines should be measured [4]. Plasma metanephrines are very sensitive (97 to 100 percent), but not very specific (85 to 89 percent) for pheochromocytoma [30,31]. (See "Diagnosis and treatment of pheochromocytoma in adults").

Aldosteronomas — Aldosteronomas are rare (less than 1 percent) causes of an adrenal incidentaloma, because most have been diagnosed by the time they reach a size detectable by CT or MRI. However, because the majority of patients with primary aldosteronism are not hypokalemic, all patients with a hypertensive adrenal incidentaloma should be evaluated by measurements of serum aldosterone and plasma renin activity [4]. (See "Approach to the patient with hypertension and hypokalemia" and see "Clinical features of primary aldosteronism").

TREATMENT — Adrenal masses with either suspicious imaging phenotype or size larger than 4 cm should be removed if there is no evidence that the mass is a metastatic focus, because a substantial fraction will be adrenocortical carcinomas [4]. Unfortunately, surgical cure of even small carcinomas is not common (42 percent in one report) [6]. (See "Treatment of adrenocortical tumors"). Before surgery, the patients should undergo appropriate testing for functional tumors (see above).

Patients with nonfunctional tumors less than 4 cm in size and those who have a benign imaging appearance (see "Summary" above) should be followed with repeated scans at three or six months and then again at one year. The tumors usually do not change in size [2,3]. The frequency of scans can then be decreased to yearly for several years, although there are no good outcome data supporting this policy.

Current practice is to remove any tumor that enlarges during the follow-up period. However, in one series of 75 patients followed for an average of four years, in which the cumulative risk of enlargement was 8 percent at one year and 18 percent at five years, no patient had a carcinoma [32]. The respective risks of hyperfunction at these time points were 4 and 10 percent.

RECOMMENDATIONS 

All patients with adrenal incidentalomas should be evaluated for the possibility of subclinical hormonal hyperfunction and cancer:

* A thorough history and physical examination are important in the initial assessment.

* Pheochromocytoma should be excluded in all patients by measuring 24-hour urinary metanephrines and catecholamines.

* Subclinical Cushing's syndrome should be ruled out by performing the 1-mg overnight dexamethasone suppression test. In addition, plasma ACTH concentration may be measured if an assay with a detection limit of 6 pg/mL is available. An abnormal 1-mg overnight dexamethasone suppression is consistent with autonomous cortisol production; a finding that should be confirmed with serum ACTH concentration and a high-dose dexamethasone suppression test. It is important to exclude the rare ACTH-dependent macronodular adrenal hyperplasia that may be associated with signs and symptoms of Cushing's syndrome. (See "Establishing the diagnosis of Cushing's syndrome").

* If the adrenal incidentaloma patient is hypertensive, a plasma aldosterone-to-plasma renin activity ratio and plasma potassium concentration should be obtained to screen for primary aldosteronism.

* Patients with adrenal masses greater than 4 cm in diameter should undergo surgery.

* Adrenal masses that have a suspicious imaging appearance should be surgically resected if there is no evidence that the mass is a metastasis 

