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otropin secretion within 10 years, usually due to hypothalamic damage. Lifelong follow-up with testing of anterior pituitary hormone
reserve is therefore required after radiation treatment. Optic nerve
damage with impaired vision due to optic neuritis is reported in about
2% of patients who undergo pituitary irradiation. Cranial nerve damage is uncommon now that radiation doses are ≤2 Gy (200 rad) at any
one treatment session and the maximum dose is <50 Gy (5000 rad).
The use of stereotactic radiotherapy may reduce damage to adjacent
structures. Radiotherapy for pituitary tumors has been associated
with adverse mortality rates, mainly from cerebrovascular disease.
The cumulative risk of developing a secondary tumor after conventional radiation is 1.3% after 10 years and 1.9% after 20 years.
MEDICAL
Medical therapy for pituitary tumors is highly specific and depends
on tumor type. For prolactinomas, dopamine agonists are the
treatment of choice. For acromegaly, somatostatin analogues and
GH receptor antagonists are indicated. For TSH-secreting tumors,
somatostatin analogues and occasionally dopamine agonists are
indicated. ACTH-secreting tumors and nonfunctioning tumors are
generally not responsive to medications and require surgery and/
or irradiation.
SELLAR MASSES
Sellar masses other than pituitary adenomas may arise from brain,
hypothalamic, or pituitary tissues. Each exhibit features related to the
lesion location but also unique to the specific etiology.
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Hypothalamic Lesions Lesions involving the anterior and preoptic
hypothalamic regions cause paradoxical vasoconstriction, tachycardia,
and hyperthermia. Acute hyperthermia usually is due to a hemorrhagic insult, but poikilothermia may also occur. Central disorders
of thermoregulation result from posterior hypothalamic damage. The
periodic hypothermia syndrome is characterized by episodic attacks of
rectal temperatures <30°C (86°F), sweating, vasodilation, vomiting, and
bradycardia (Chap. 478e). Damage to the ventromedial hypothalamic
nuclei by craniopharyngiomas, hypothalamic trauma, or inflammatory
disorders may be associated with hyperphagia and obesity. This region
appears to contain an energy-satiety center where melanocortin receptors are influenced by leptin, insulin, pro-opiomelanocortin (POMC)
products, and gastrointestinal peptides (Chap. 415e). Polydipsia and
hypodipsia are associated with damage to central osmoreceptors
located in preoptic nuclei (Chap. 404). Slow-growing hypothalamic
lesions can cause increased somnolence and disturbed sleep cycles as
well as obesity, hypothermia, and emotional outbursts. Lesions of the
central hypothalamus may stimulate sympathetic neurons, leading
to elevated serum catecholamine and cortisol levels. These patients
are predisposed to cardiac arrhythmias, hypertension, and gastric
erosions.
Craniopharyngiomas are benign, suprasellar cystic masses that
present with headaches, visual field deficits, and variable degrees of
hypopituitarism. They are derived from Rathke’s pouch and arise near
the pituitary stalk, commonly extending into the suprasellar cistern.
Craniopharyngiomas are often large, cystic, and locally invasive. Many
are partially calcified, exhibiting a characteristic appearance on skull
x-ray and CT images. More than half of all patients present before
age 20, usually with signs of increased intracranial pressure, including headache, vomiting, papilledema, and hydrocephalus. Associated
symptoms include visual field abnormalities, personality changes
and cognitive deterioration, cranial nerve damage, sleep difficulties,
and weight gain. Hypopituitarism can be documented in about 90%,
and diabetes insipidus occurs in about 10% of patients. About half of
affected children present with growth retardation. MRI is generally
superior to CT for evaluating cystic structure and tissue components of
craniopharyngiomas. CT is useful to define calcifications and evaluate
invasion into surrounding bony structures and sinuses.
Treatment usually involves transcranial or transsphenoidal surgical resection followed by postoperative radiation of residual tumor.
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Surgery alone is curative in less than half of patients because of
recurrences due to adherence to vital structures or because of small
tumor deposits in the hypothalamus or brain parenchyma. The goal of
surgery is to remove as much tumor as possible without risking complications associated with efforts to remove firmly adherent or inaccessible tissue. In the absence of radiotherapy, about 75% of craniopharyngiomas recur, and 10-year survival is less than 50%. In patients
with incomplete resection, radiotherapy improves 10-year survival to
70–90% but is associated with increased risk of secondary malignancies. Most patients require lifelong pituitary hormone replacement.
Developmental failure of Rathke’s pouch obliteration may lead to
Rathke’s cysts, which are small (<5 mm) cysts entrapped by squamous
epithelium and are found in about 20% of individuals at autopsy.
Although Rathke’s cleft cysts do not usually grow and are often diagnosed incidentally, about a third present in adulthood with compressive symptoms, diabetes insipidus, and hyperprolactinemia due to
stalk compression. Rarely, hydrocephalus develops. The diagnosis is
suggested preoperatively by visualizing the cyst wall on MRI, which
distinguishes these lesions from craniopharyngiomas. Cyst contents
range from CSF-like fluid to mucoid material. Arachnoid cysts are rare
and generate an MRI image that is isointense with CSF.
Sella chordomas usually present with bony clival erosion, local invasiveness, and, on occasion, calcification. Normal pituitary tissue may be
visible on MRI, distinguishing chordomas from aggressive pituitary adenomas. Mucinous material may be obtained by fine-needle aspiration.
Meningiomas arising in the sellar region may be difficult to distinguish from nonfunctioning pituitary adenomas. Meningiomas typically enhance on MRI and may show evidence of calcification or bony
erosion. Meningiomas may cause compressive symptoms.
Histiocytosis X includes a variety of syndromes associated with foci
of eosinophilic granulomas. Diabetes insipidus, exophthalmos, and
punched-out lytic bone lesions (Hand-Schüller-Christian disease) are
associated with granulomatous lesions visible on MRI, as well as a characteristic axillary skin rash. Rarely, the pituitary stalk may be involved.
Pituitary metastases occur in ~3% of cancer patients. Bloodborne
metastatic deposits are found almost exclusively in the posterior pituitary. Accordingly, diabetes insipidus can be a presenting feature of
lung, gastrointestinal, breast, and other pituitary metastases. About
half of pituitary metastases originate from breast cancer; about 25%
of patients with metastatic breast cancer have such deposits. Rarely,
pituitary stalk involvement results in anterior pituitary insufficiency.
The MRI diagnosis of a metastatic lesion may be difficult to distinguish from an aggressive pituitary adenoma; the diagnosis may require
histologic examination of excised tumor tissue. Primary or metastatic
lymphoma, leukemias, and plasmacytomas also occur within the sella.
Hypothalamic hamartomas and gangliocytomas may arise from
astrocytes, oligodendrocytes, and neurons with varying degrees of
differentiation. These tumors may overexpress hypothalamic neuropeptides, including gonadotropin-releasing hormone (GnRH), growth
hormone–releasing hormone (GHRH), and corticotropin-releasing
hormone (CRH). With GnRH-producing tumors, children present
with precocious puberty, psychomotor delay, and laughing-associated
seizures. Medical treatment of GnRH-producing hamartomas with
long-acting GnRH analogues effectively suppresses gonadotropin
secretion and controls premature pubertal development. Rarely, hamartomas also are associated with craniofacial abnormalities; imperforate anus; cardiac, renal, and lung disorders; and pituitary failure as
features of Pallister-Hall syndrome, which is caused by mutations in
the carboxy terminus of the GLI3 gene. Hypothalamic hamartomas are
often contiguous with the pituitary, and preoperative MRI diagnosis
may not be possible. Histologic evidence of hypothalamic neurons in
tissue resected at transsphenoidal surgery may be the first indication
of a primary hypothalamic lesion.
Hypothalamic gliomas and optic gliomas occur mainly in childhood
and usually present with visual loss. Adults have more aggressive
tumors; about a third are associated with neurofibromatosis.
Brain germ cell tumors may arise within the sellar region. They
include dysgerminomas, which frequently are associated with diabetes insipidus and visual loss. They rarely metastasize. Germinomas,
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