enlargement and increased pigmentation secondary to high ACTH 2273
levels. Prophylactic radiation therapy may be indicated to prevent the
development of Nelson’s syndrome after adrenalectomy.
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hyperglycemia and diabetes in about 70% of patients, likely due to
suppressed pancreatic secretion of insulin and incretins. Because
patients with hypercortisolism are insulin-resistant, hyperglycemia
should be rigorously managed. Other side effects are similar to those
encountered for somatostatin analogs and include transient abdominal discomfort, diarrhea, nausea, and gallstones (20% of patients).
The drug requires consistent long-term administration.
Ketoconazole, an imidazole derivative antimycotic agent, inhibits
several P450 enzymes and effectively lowers cortisol in most patients
with Cushing’s disease when administered twice daily (600–1200
mg/d). Elevated hepatic transaminases, gynecomastia, impotence,
gastrointestinal upset, and edema are common side effects.
Mifepristone (300–1200 mg/d), a glucocorticoid receptor antagonist, blocks peripheral cortisol action and is approved to treat hyperglycemia in Cushing’s disease. Because the drug does not target the
pituitary tumor, both ACTH and cortisol levels remain elevated, thus
obviating a reliable circulating biomarker. Side effects are largely due
to general antagonism of other steroid hormones and include hypokalemia, endometrial hyperplasia, hypoadrenalism, and hypertension.
Metyrapone (2–4 g/d) inhibits 11β-hydroxylase activity and normalizes plasma cortisol in up to 75% of patients. Side effects include
nausea and vomiting, rash, and exacerbation of acne or hirsutism.
Mitotane (o,p ‘-DDD; 3–6 g/d orally in four divided doses) suppresses
cortisol hypersecretion by inhibiting 11β-hydroxylase and cholesterol
side-chain cleavage enzymes and by destroying adrenocortical cells.
Side effects of mitotane include gastrointestinal symptoms, dizziness, gynecomastia, hyperlipidemia, skin rash, and hepatic enzyme
elevation. It also may lead to hypoaldosteronism. Other agents
include aminoglutethimide (250 mg tid), trilostane (200–1000 mg/d),
cyproheptadine (24 mg/d), and IV etomidate (0.3 mg/kg per hour).
Glucocorticoid insufficiency is a potential side effect of agents used to
block steroidogenesis.
The use of steroidogenic inhibitors has decreased the need for
bilateral adrenalectomy. Surgical removal of both adrenal glands
corrects hypercortisolism but may be associated with significant
morbidity rates and necessitates permanent glucocorticoid and mineralocorticoid replacement. Adrenalectomy in the setting of residual
corticotrope adenoma tissue predisposes to the development of
Nelson’s syndrome, a disorder characterized by rapid pituitary tumor
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Presentation and Diagnosis Clinically nonfunctioning tumors often
present with optic chiasm pressure and other symptoms of local
expansion or may be incidentally discovered on an MRI performed for
another indication (incidentaloma). Rarely, menstruwal disturbances
or ovarian hyperstimulation occur in women with large tumors that
produce FSH and LH. More commonly, adenoma compression of the
pituitary stalk or surrounding pituitary tissue leads to attenuated LH
and features of hypogonadism. PRL levels are usually slightly increased,
also because of stalk compression. It is important to distinguish this
circumstance from true prolactinomas, as nonfunctioning tumors do
not shrink in response to treatment with dopamine agonists.
Laboratory Investigation The goal of laboratory testing in clinically
nonfunctioning tumors is to classify the type of the tumor, identify
hormonal markers of tumor activity, and detect possible hypopituitarism. Free α subunit levels may be elevated in 10–15% of patients with
nonfunctioning tumors. In female patients, peri- or postmenopausal
basal FSH concentrations are difficult to distinguish from tumorderived FSH elevation. Premenopausal women have cycling FSH
levels, also preventing clear-cut diagnostic distinction from tumorderived FSH. In men, gonadotropin-secreting tumors may be diagnosed because of slightly increased gonadotropins (FSH > LH) in the
setting of a pituitary mass. Testosterone levels are usually low despite
the normal or increased LH level, perhaps reflecting reduced LH bioactivity or the loss of normal LH pulsatility. Because this pattern of hormone test results is also seen in primary gonadal failure and, to some
extent, with aging (Chap. 411), the finding of increased gonadotropins
alone is insufficient for the diagnosis of a gonadotropin-secreting
tumor. In the majority of patients with gonadotrope adenomas, TRH
administration stimulates LH β subunit secretion; this response is not
seen in normal individuals. GnRH testing, however, is not helpful
for making the diagnosis. For nonfunctioning and gonadotropinsecreting tumors, the diagnosis usually rests on immunohistochemical
analyses of surgically resected tumor tissue, as the mass effects of these
tumors usually necessitate resection.
Although acromegaly or Cushing’s syndrome usually presents with
unique clinical features, clinically inapparent (silent) somatotrope or
corticotrope adenomas may only be diagnosed by immunostaining of
resected tumor tissue. If PRL levels are <100 μg/L in a patient harboring a pituitary mass, a nonfunctioning adenoma causing pituitary stalk
compression should be considered.
TREATMENT

CHAPTER 403 Anterior Pituitary Tumor Syndromes

Figure 403-6 Management of Cushing’s syndrome. ACTH, adrenocorticotropin hormone; MRI, magnetic resonance imaging. *, Not
usually required.

NONFUNCTIONING AND GONADOTROPIN-PRODUCING PITUITARY ADENOMAS
Etiology and Prevalence Nonfunctioning pituitary adenomas include
those that secrete little or no pituitary hormones as well as tumors that
produce too little hormone to result in recognizable clinical features.
They are the most common type of pituitary adenoma and are usually
macroadenomas at the time of diagnosis because clinical features are not
apparent until tumor mass effects occur. Based on immunohistochemistry, most clinically nonfunctioning adenomas can be shown to originate
from gonadotrope cells. These tumors typically produce small amounts
of intact gonadotropins (usually FSH) as well as uncombined α, LH β,
and FSH β subunits. Tumor secretion may lead to elevated α and FSH
β subunits and, rarely, to increased LH β subunit levels. Some adenomas express α subunits without FSH or LH. TRH administration often
induces an atypical increase of tumor-derived gonadotropins or subunits.

Nonfunctioning and GonadotropinProducing Pituitary Adenomas

Asymptomatic small nonfunctioning microadenomas adenomas
with no threat to vision may be followed with regular MRI and visual
field testing without immediate intervention. However, for macroadenomas, transsphenoidal surgery is indicated to reduce tumor
size and relieve mass effects (Fig. 403-7). Although it is not usually
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