2262 IV, and VI palsies as well as effects on the ophthalmic and maxillary

branches of the fifth cranial nerve (Chap. 455). Patients may present
with diplopia, ptosis, ophthalmoplegia, and decreased facial sensation,
depending on the extent of neural damage. Extension into the sphenoid sinus indicates that the pituitary mass has eroded through the
sellar floor. Aggressive tumors rarely invade the palate roof and cause
nasopharyngeal obstruction, infection, and CSF leakage. Temporal
and frontal lobe involvement may rarely lead to uncinate seizures, personality disorders, and anosmia. Direct hypothalamic encroachment
by an invasive pituitary mass may cause important metabolic sequelae,
including precocious puberty or hypogonadism, diabetes insipidus,
sleep disturbances, dysthermia, and appetite disorders.

PART 16
Endocrinology and Metabolism

Magnetic Resonance Imaging Sagittal and coronal T1-weighted magnetic resonance imaging (MRI) before and after administration of
gadolinium allows precise visualization of the pituitary gland with clear
delineation of the hypothalamus, pituitary stalk, pituitary tissue and
surrounding suprasellar cisterns, cavernous sinuses, sphenoid sinus,
and optic chiasm. Pituitary gland height ranges from 6 mm in children
to 8 mm in adults; during pregnancy and puberty, the height may reach
10–12 mm. The upper aspect of the adult pituitary is flat or slightly concave, but in adolescent and pregnant individuals, this surface may be
convex, reflecting physiologic pituitary enlargement. The stalk should
be midline and vertical. Computed tomography (CT) scan is reserved
to define the extent of bony erosion or the presence of calcification.
Anterior pituitary gland soft tissue consistency is slightly heterogeneous on MRI, and signal intensity resembles that of brain matter on
T1-weighted imaging (Fig. 403-1). Adenoma density is usually lower
than that of surrounding normal tissue on T1-weighted imaging, and the
signal intensity increases with T2-weighted images. The high phospholipid content of the posterior pituitary results in a “pituitary bright spot.”
Sellar masses are encountered commonly as incidental findings on
MRI, and most of them are pituitary adenomas (incidentalomas). In
the absence of hormone hypersecretion, these small intrasellar lesions
can be monitored safely with MRI, which is performed annually and
then less often if there is no evidence of further growth. Resection
should be considered for incidentally discovered larger macroadenomas, because about one-third become invasive or cause local pressure effects. If hormone hypersecretion is evident, specific therapies
are indicated as described below. When larger masses (>1 cm) are
encountered, they should also be distinguished from nonadenomatous
lesions. Meningiomas often are associated with bony hyperostosis;

Table 403-2 Screening Tests for Functional Pituitary Adenomas
Test
Serum IGF-I

Acromegaly

Prolactinoma

Cushing’s disease

Comments
Interpret IGF-I relative to ageand sex-matched controls
Oral glucose tolerance
Normal subjects should
test with GH obtained
suppress growth hormone
at 0, 30, and 60 min
to <1 g/L
Serum PRL
Exclude medications
MRI of the sella should be
ordered if PRL is elevated
24-h urinary free cortisol Ensure urine collection is total
and accurate
Dexamethasone (1 mg) Normal subjects suppress to
at 11 p.m. and fasting
<5 g/dL
plasma cortisol measured at 8 a.m.
ACTH assay
Distinguishes adrenal
adenoma (ACTH suppressed)
from ectopic ACTH or
Cushing’s disease (ACTH
normal or elevated)

Abbreviations: ACTH, adrenocorticotropin hormone; GH, growth hormone; IGF-I, insulinlike growth factor I; MRI, magnetic resonance imaging; PRL, prolactin.

craniopharyngiomas may be calcified and are usually hypodense,
whereas gliomas are hyperdense on T2-weighted images.
Ophthalmologic Evaluation Because optic tracts may be contiguous to
an expanding pituitary mass, reproducible visual field assessment using
perimetry techniques should be performed on all patients with sellar
mass lesions that impinge the optic chiasm (Chap. 39). Bitemporal
hemianopia, often more pronounced superiorly, is observed classically.
It occurs because nasal ganglion cell fibers, which cross in the optic
chiasm, are especially vulnerable to compression of the ventral optic
chiasm. Occasionally, homonymous hemianopia occurs from postchiasmal compression or monocular temporal field loss from prechiasmal
compression. Invasion of the cavernous sinus can produce diplopia
from ocular motor nerve palsy. Early diagnosis reduces the risk of
optic atrophy, vision loss, or eye misalignment.
Laboratory Investigation The presenting clinical features of functional
pituitary adenomas (e.g., acromegaly, prolactinomas, or Cushing’s syndrome) should guide the laboratory studies (Table 403-2). However, for a
sellar mass with no obvious clinical features of hormone excess, laboratory
studies are geared toward determining the nature of the tumor and assessing the possible presence of hypopituitarism. When a pituitary adenoma
is suspected based on MRI, initial hormonal evaluation usually includes
(1) basal prolactin (PRL); (2) insulin-like growth factor (IGF) I; (3) 24-h
urinary free cortisol (UFC) and/or overnight oral dexamethasone (1 mg)
suppression test; (4) α subunit, follicle-stimulating hormone (FSH), and
luteinizing hormone (LH); and (5) thyroid function tests. Additional
hormonal evaluation may be indicated based on the results of these tests.
Pending more detailed assessment of hypopituitarism, a menstrual history, measurement of testosterone and 8 A.M. cortisol levels, and thyroid
function tests usually identify patients with pituitary hormone deficiencies
that require hormone replacement before further testing or surgery.
Histologic Evaluation Immunohistochemical staining of pituitary
tumor specimens obtained at transsphenoidal surgery confirms clinical and laboratory studies and provides a histologic diagnosis when
hormone studies are equivocal and in cases of clinically nonfunctioning tumors. Occasionally, ultrastructural assessment by electron
microscopy is required for diagnosis.
TREATMENT

Figure 403-1 Pituitary adenoma. Coronal T1-weighted postcontrast
magnetic resonance image shows a homogeneously enhancing mass
(arrowheads) in the sella turcica and suprasellar region compatible
with a pituitary adenoma; the small arrows outline the carotid arteries.
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OVERVIEW Successful management of sellar masses requires accurate diagnosis as well as selection of optimal therapeutic modalities.
Most pituitary tumors are benign and slow-growing. Clinical features
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