result from local mass effects and hormonal hyper- or hyposecretion
syndromes caused directly by the adenoma or occurring as a consequence of treatment. Thus, lifelong management and follow-up are
necessary for these patients.
MRI with gadolinium enhancement for pituitary visualization, new
advances in transsphenoidal surgery and in stereotactic radiotherapy
(including gamma-knife radiotherapy), and novel therapeutic agents
have improved pituitary tumor management. The goals of pituitary
tumor treatment include normalization of excess pituitary secretion,
amelioration of symptoms and signs of hormonal hypersecretion
syndromes, and shrinkage or ablation of large tumor masses with
relief of adjacent structure compression. Residual anterior pituitary
function should be preserved during treatment and sometimes can
be restored by removing the tumor mass. Ideally, adenoma recurrence should be prevented.
TRANSSPHENOIDAL SURGERY Transsphenoidal rather than transfrontal resection is the desired surgical approach for pituitary tumors,
except for the rare invasive suprasellar mass surrounding the frontal
or middle fossa or the optic nerves or invading posteriorly behind the clivus. Intraoperative microscopy facilitates visual distinction between adenomatous and normal pituitary tissue as well as
microdissection of small tumors that may not be visible by MRI
(Fig. 403-2). Transsphenoidal surgery also avoids the cranial invasion and manipulation of brain tissue required by subfrontal surgical approaches. Endoscopic techniques with three-dimensional
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Figure 403-2 Transsphenoidal resection of pituitary mass via the
endonasal approach. (Adapted from R Fahlbusch: Endocrinol Metab
Clin 21:669, 1992.)
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Side Effects Tumor size, the degree of invasiveness, and experience
of the surgeon largely determine the incidence of surgical complications. Operative mortality rate is about 1%. Transient diabetes insipidus and hypopituitarism occur in up to 20% of patients. Permanent
diabetes insipidus, cranial nerve damage, nasal septal perforation, or
visual disturbances may be encountered in up to 10% of patients. CSF
leaks occur in 4% of patients. Less common complications include
carotid artery injury, loss of vision, hypothalamic damage, and meningitis. Permanent side effects are rare after surgery for microadenomas.
RADIATION
Radiation is used either as a primary therapy for pituitary or parasellar masses or, more commonly, as an adjunct to surgery or medical
therapy. Focused megavoltage irradiation is achieved by precise MRI
localization, using a high-voltage linear accelerator and accurate isocentric rotational arcing. A major determinant of accurate irradiation
is reproduction of the patient’s head position during multiple visits
and maintenance of absolute head immobility. A total of <50 Gy
(5000 rad) is given as 180-cGy (180-rad) fractions divided over about
6 weeks. Stereotactic radiosurgery delivers a large single high-energy
dose from a cobalt-60 source (gamma knife), linear accelerator, or
cyclotron. Long-term effects of gamma-knife surgery are unclear but
appear to be similar to those encountered with conventional radiation. Proton beam therapy is available in some centers and provides
concentrated radiation doses within a localized region.
The role of radiation therapy in pituitary tumor management
depends on multiple factors, including the nature of the tumor,
the age of the patient, and the availability of surgical and radiation
expertise. Because of its relatively slow onset of action, radiation
therapy is usually reserved for postsurgical management. As an
adjuvant to surgery, radiation is used to treat residual tumor and in
an attempt to prevent regrowth. Irradiation offers the only means
for potentially ablating significant postoperative residual nonfunctioning tumor tissue. In contrast, PRL- and growth hormone (GH)secreting tumor tissues are amenable to medical therapy.
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intraoperative localization have also improved visualization and access 2263
to tumor tissue. Individual surgical experience is a major determinant
of outcome efficacy with these techniques.
In addition to correction of hormonal hypersecretion, pituitary
surgery is indicated for mass lesions that impinge on surrounding
structures. Surgical decompression and resection are required for an
expanding pituitary mass accompanied by persistent headache, progressive visual field defects, cranial nerve palsies, hydrocephalus, and,
occasionally, intrapituitary hemorrhage and apoplexy. Transsphenoidal
surgery sometimes is used for pituitary tissue biopsy to establish a histologic diagnosis.Whenever possible, the pituitary mass lesion should
be selectively excised; normal pituitary tissue should be manipulated or
resected only when critical for effective mass dissection. Nonselective
hemihypophysectomy or total hypophysectomy may be indicated if
no hypersecreting mass lesion is clearly discernible, multifocal lesions
are present, or the remaining nontumorous pituitary tissue is obviously
necrotic. This strategy, however, increases the likelihood of hypopituitarism and the need for lifelong hormone replacement.
Preoperative mass effects, including visual field defects and compromised pituitary function, may be reversed by surgery, particularly
when the deficits are not long-standing. For large and invasive tumors,
it is necessary to determine the optimal balance between maximal
tumor resection and preservation of anterior pituitary function, especially for preserving growth and reproductive function in younger
patients. Similarly, tumor invasion outside the sella is rarely amenable
to surgical cure; the surgeon must judge the risk-versus-benefit ratio of
extensive tumor resection.

Side Effects In the short term, radiation may cause transient nausea
and weakness. Alopecia and loss of taste and smell may be more longlasting. Failure of pituitary hormone synthesis is common in patients
who have undergone head and neck or pituitary-directed irradiation.
More than 50% of patients develop loss of GH, adrenocorticotropin
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