deficiency. Acquired forms of GnRH deficiency leading to hypogonadotropism are seen in association with anorexia nervosa, stress, starvation,
and extreme exercise but also may be idiopathic. Hypogonadotropic
hypogonadism in these disorders is reversed by removal of the stressful
stimulus or by caloric replenishment.
Presentation and Diagnosis
In premenopausal women, hypogonadotropic hypogonadism presents
as diminished ovarian function leading to oligomenorrhea or amenorrhea, infertility, decreased vaginal secretions, decreased libido, and
breast atrophy. In hypogonadal adult men, secondary testicular failure
is associated with decreased libido and potency, infertility, decreased
muscle mass with weakness, reduced beard and body hair growth, soft
testes, and characteristic fine facial wrinkles. Osteoporosis occurs in
both untreated hypogonadal women and men.

TREATMENT

EVALUATION OF SELLAR MASSES
Local Mass Effects Clinical manifestations of sellar lesions vary,
depending on the anatomic location of the mass and the direction of
its extension (Table 403-1). The dorsal sellar diaphragm presents the
least resistance to soft tissue expansion from the sella; consequently,
pituitary adenomas frequently extend in a suprasellar direction. Bony
invasion may occur as well.
Headaches are common features of small intrasellar tumors, even
with no demonstrable suprasellar extension. Because of the confined
nature of the pituitary, small changes in intrasellar pressure stretch
the dural plate; however, headache severity correlates poorly with
adenoma size or extension.
Suprasellar extension can lead to visual loss by several mechanisms,
the most common being compression of the optic chiasm, but rarely,
direct invasion of the optic nerves or obstruction of cerebrospinal
fluid (CSF) flow leading to secondary visual disturbances can occur.
Pituitary stalk compression by a hormonally active or inactive intrasellar mass may compress the portal vessels, disrupting pituitary access
to hypothalamic hormones and dopamine; this results in early hyperprolactinemia and later concurrent loss of other pituitary hormones.
This “stalk section” phenomenon may also be caused by trauma,
whiplash injury with posterior clinoid stalk compression, or skull
base fractures. Lateral mass invasion may impinge on the cavernous
sinus and compress its neural contents, leading to cranial nerve III,
Table 403-1 Features of Sellar Mass Lesionsa
Impacted Structure
Pituitary

Optic chiasm

In males, testosterone replacement is necessary to achieve and
maintain normal growth and development of the external genitalia,
secondary sex characteristics, male sexual behavior, and androgenic anabolic effects, including maintenance of muscle function
and bone mass. Testosterone may be administered by intramuscular injections every 1–4 weeks or by using skin patches that are
replaced daily (Chap. 411). Testosterone gels are also available.
Gonadotropin injections (hCG or human menopausal gonadotropin
[hMG]) over 12–18 months are used to restore fertility. Pulsatile
GnRH therapy (25–150 ng/kg every 2 h), administered by a subcutaneous infusion pump, is also effective for treatment of hypothalamic
hypogonadism when fertility is desired.
In premenopausal women, cyclical replacement of estrogen
and progesterone maintains secondary sexual characteristics and
integrity of genitourinary tract mucosa and prevents premature
osteoporosis (Chap. 412). Gonadotropin therapy is used for ovulation induction. Follicular growth and maturation are initiated using
hMG or recombinant FSH; hCG or human luteinizing hormone (hLH)
is subsequently injected to induce ovulation. As in men, pulsatile
GnRH therapy can be used to treat hypothalamic causes of gonadotropin deficiency.

See Chap. 404 for diagnosis and treatment of diabetes insipidus.
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Anterior Pituitary Tumor
Syndromes

Hypothalamus

Cavernous sinus
Frontal lobe
Brain

Clinical Impact
Hypogonadism
Hypothyroidism
Growth failure and adult hyposomatotropism
Hypoadrenalism
Loss of red perception
Bitemporal hemianopia
Superior or bitemporal field defect
Scotoma
Blindness
Temperature dysregulation
Appetite and thirst disorders
Obesity
Diabetes insipidus
Sleep disorders
Behavioral dysfunction
Autonomic dysfunction
Ophthalmoplegia with or without ptosis or diplopia
Facial numbness
Personality disorder
Anosmia
Headache
Hydrocephalus
Psychosis
Dementia
Laughing seizures

CHAPTER 403 Anterior Pituitary Tumor Syndromes

Laboratory Investigation
Central hypogonadism is associated with low or inappropriately
normal serum gonadotropin levels in the setting of low sex hormone
concentrations (testosterone in men, estradiol in women). Because
gonadotropin secretion is pulsatile, valid assessments may require
repeated measurements or the use of pooled serum samples. Men have
reduced sperm counts.
Intravenous GnRH (100 μg) stimulates gonadotropes to secrete
LH (which peaks within 30 min) and FSH (which plateaus during
the ensuing 60 min). Normal responses vary according to menstrual
cycle stage, age, and sex of the patient. Generally, LH levels increase
about threefold, whereas FSH responses are less pronounced. In the
setting of gonadotropin deficiency, a normal gonadotropin response
to GnRH indicates intact pituitary gonadotrope function and suggests a hypothalamic abnormality. An absent response, however,
does not reliably distinguish pituitary from hypothalamic causes of
hypogonadism. For this reason, GnRH testing usually adds little to
the information gained from baseline evaluation of the hypothalamicpituitary-gonadotrope axis except in cases of isolated GnRH deficiency (e.g., Kallmann syndrome).
MRI examination of the sellar region and assessment of other
pituitary functions usually are indicated in patients with documented
central hypogonadism.

403

2261

As the intrasellar mass expands, it first compresses intrasellar pituitary tissue, then usually invades dorsally through the dura to lift the optic chiasm or laterally to the cavernous
sinuses. Bony erosion is rare, as is direct brain compression. Microadenomas may present
with headache.

a
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