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MANAGEMENT OF A NONFUNCTIONING PITUITARY MASS
Nonfunctioning Pituitary Mass
Differential diagnosis based on MRI and clinical features
Dynamic pituitary reserve testing
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Management of a nonfunctioning pituitary mass. MRI, magnetic resonance imaging.
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possible to remove all adenoma tissue surgically, vision improves in
70% of patients with preoperative visual field defects. Preexisting
hypopituitarism that results from tumor mass effects may improve
or resolve completely. Beginning about 6 months postoperatively,
MRI scans should be performed yearly to detect tumor regrowth.
Within 5–6 years after successful surgical resection, ~15% of nonfunctioning tumors recur. When substantial tumor remains after
transsphenoidal surgery, adjuvant radiotherapy may be indicated to
prevent tumor regrowth. Radiotherapy may be deferred if no postoperative residual mass is evident. Nonfunctioning pituitary tumors
respond poorly to dopamine agonist treatment and somatostatin
analogues are largely ineffective for shrinking these tumors. The
selective GnRH antagonist Nal-Glu GnRH suppresses FSH hypersecretion but has no effect on adenoma size.
TSH-SECRETING ADENOMAS
TSH-producing macroadenomas are very rare but are often large and
locally invasive when they occur. Patients usually present with thyroid
goiter and hyperthyroidism, reflecting overproduction of TSH. Diagnosis
is based on demonstrating elevated serum free T4 levels, inappropriately
normal or high TSH secretion, and MRI evidence of a pituitary adenoma.
Elevated uncombined α subunits are seen in many patients.
It is important to exclude other causes of inappropriate TSH secretion,
such as resistance to thyroid hormone, an autosomal dominant disorder
caused by mutations in the thyroid hormone β receptor (Chap. 405).
The presence of a pituitary mass and elevated β subunit levels are suggestive of a TSH-secreting tumor. Dysalbuminemic hyperthyroxinemia
syndromes, caused by mutations in serum thyroid hormone binding
proteins, are also characterized by elevated thyroid hormone levels, but
with normal rather than suppressed TSH levels. Moreover, free thyroid
hormone levels are normal in these disorders, most of which are familial.
TREATMENT

MRI

TSH-Secreting Adenomas

The initial therapeutic approach is to remove or debulk the tumor
mass surgically, usually using a transsphenoidal approach. Total
resection is not often achieved as most of these adenomas are
large and locally invasive. Normal circulating thyroid hormone
levels are achieved in about two-thirds of patients after surgery.
Thyroid ablation or antithyroid drugs (methimazole and propylthiouracil) can be used to reduce thyroid hormone levels.
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Somatostatin analogue treatment effectively normalizes TSH and
α subunit hypersecretion, shrinks the tumor mass in 50% of
patients, and improves visual fields in 75% of patients; euthyroidism is restored in most patients. Because somatostatin analogues markedly suppress TSH, biochemical hypothyroidism often
requires concomitant thyroid hormone replacement, which may
also further control tumor growth.
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Disorders of the Neurohypophysis
Gary L. Robertson

The neurohypophysis, or posterior pituitary, is formed by axons that
originate in large cell bodies in the supraoptic and paraventricular
nuclei of the hypothalamus. It produces two hormones: (1) arginine
vasopressin (AVP), also known as antidiuretic hormone, and (2)
oxytocin. AVP acts on the renal tubules to reduce water loss by concentrating the urine. Oxytocin stimulates postpartum milk letdown in
response to suckling. A deficiency of AVP secretion or action causes
diabetes insipidus (DI), a syndrome characterized by the production of
large amounts of dilute urine. Excessive or inappropriate AVP production impairs urinary water excretion and predisposes to hyponatremia
if water intake is not reduced in parallel with urine output.

VASOPRESSIN
SYNTHESIS AND SECRETION
AVP is a nonapeptide composed of a six-member disulfide ring and a
tripeptide tail (Fig. 404-1). It is synthesized via a polypeptide precursor that includes AVP, neurophysin, and copeptin, all encoded by
a single gene on chromosome 20. After preliminary processing and
folding, the precursor is packaged in neurosecretory vesicles, where it
is transported down the axon; further processed to AVP, neurophysin,
and copeptin; and stored in neurosecretory vesicles until released by
exocytosis into peripheral blood.
AVP secretion is regulated primarily by the “effective” osmotic
pressure of body fluids. This control is mediated by specialized hypothalamic cells known as osmoreceptors, which are extremely sensitive
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