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The occupational and recreational history should be carefully
evaluated in all men with infertility because of the toxic effects of
many chemical agents on spermatogenesis. Known environmental
hazards include pesticides (e.g., vinclozolin, dicofol, atrazine), sewage
contaminants (e.g., ethinyl estradiol in birth control pills, surfactants
such as octylphenol, nonyphenol), plasticizers (e.g., pthalates), flame
retardants (e.g., polychlorinated biphenyls, polybrominated diphenol
ethers), industrial pollutants (e.g., heavy metals cadmium and lead,
dioxins, polycyclic aromatic hydrocarbons), microwaves, and ultrasound. In some populations, sperm density is said to have declined
by as much as 40% in the past 50 years. Environmental estrogens or
antiandrogens may be partly responsible.
Testicular failure also occurs as a part of polyglandular autoimmune
insufficiency (Chap. 408). Sperm antibodies can cause isolated male
infertility. In some instances, these antibodies are secondary phenomena resulting from duct obstruction or vasectomy. Granulomatous
diseases can affect the testes, and testicular atrophy occurs in 10–20%
of men with lepromatous leprosy because of direct tissue invasion by
the mycobacteria. The tubules are involved initially, followed by endarteritis and destruction of Leydig cells.
Systemic disease can cause primary testis dysfunction in addition
to suppressing gonadotropin production. In cirrhosis, a combined
testicular and pituitary abnormality leads to decreased testosterone
production independent of the direct toxic effects of ethanol. Impaired
hepatic extraction of adrenal androstenedione leads to extraglandular
conversion to estrone and estradiol, which partially suppresses LH.
Testicular atrophy and gynecomastia are present in approximately
one-half of men with cirrhosis. In chronic renal failure, androgen
synthesis and sperm production decrease despite elevated gonadotropins. The elevated LH level is due to reduced clearance, but it does
not restore normal testosterone production. About one-fourth of men
with renal failure have hyperprolactinemia. Improvement in testosterone production with hemodialysis is incomplete, but successful renal
transplantation may return testicular function to normal. Testicular
atrophy is present in one-third of men with sickle cell anemia. The
defect may be at either the testicular or the hypothalamic-pituitary
level. Sperm density can decrease temporarily after acute febrile illness
in the absence of a change in testosterone production. Infertility in
men with celiac disease is associated with a hormonal pattern typical
of androgen resistance, namely elevated testosterone and LH levels.
Neurologic diseases associated with altered testicular function
include myotonic dystrophy, spinobulbar muscular atrophy, and
paraplegia. In myotonic dystrophy, small testes may be associated
with impairment of both spermatogenesis and Leydig cell function.
Spinobulbar muscular atrophy is caused by an expansion of the glutamine repeat sequences in the amino-terminal region of the AR; this
expansion impairs function of the AR, but it is unclear how the alteration is related to the neurologic manifestations. Men with spinobulbar
muscular atrophy often have undervirilization and infertility as a late
manifestation. Spinal cord lesions that cause paraplegia can lead to a
temporary decrease in testosterone levels and may cause persistent
defects in spermatogenesis; some patients retain the capacity for penile
erection and ejaculation.
Androgen Insensitivity Syndromes
Mutations in the AR cause resistance to the action of testosterone
and DHT. These X-linked mutations are associated with variable
degrees of defective male phenotypic development and undervirilization
(Chap. 410). Although not technically hormone-insensitivity syndromes, two genetic disorders impair testosterone conversion to
active sex steroids. Mutations in the SRD5A2 gene, which encodes
5α-reductase type 2, prevent the conversion of testosterone to DHT,
which is necessary for the normal development of the male external
genitalia. Mutations in the CYP19 gene, which encodes aromatase, prevent testosterone conversion to estradiol. Males with CYP19 mutations
have delayed epiphyseal fusion, tall stature, eunuchoid proportions,
and osteoporosis, consistent with evidence from an estrogen receptor–
deficient individual that these testosterone actions are mediated indirectly via estrogen.
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Gynecomastia
Gynecomastia refers to enlargement of the male breast. It is caused
by excess estrogen action and is usually the result of an increased
estrogen-to-androgen ratio. True gynecomastia is associated with
glandular breast tissue that is >4 cm in diameter and often tender.
Glandular tissue enlargement should be distinguished from excess
adipose tissue: glandular tissue is firmer and contains fibrous-like
cords. Gynecomastia occurs as a normal physiologic phenomenon
in the newborn (due to transplacental transfer of maternal and placental estrogens), during puberty (high estrogen-to-androgen ratio
in early stages of puberty), and with aging (increased fat tissue and
increased aromatase activity), but it can also result from pathologic
conditions associated with androgen deficiency or estrogen excess.
The prevalence of gynecomastia increases with age and body mass
index (BMI), likely because of increased aromatase activity in adipose
tissue. Medications that alter androgen metabolism or action may also
cause gynecomastia. The relative risk of breast cancer is increased in
men with gynecomastia, although the absolute risk is relatively small.
Pathologic Gynecomastia
Any cause of androgen deficiency can lead to gynecomastia, reflecting an increased estrogen-to-androgen ratio, because estrogen synthesis still occurs by aromatization of residual adrenal and gonadal
androgens. Gynecomastia is a characteristic feature of Klinefelter’s
syndrome (Chap. 410). Androgen insensitivity disorders also cause
gynecomastia. Excess estrogen production may be caused by tumors,
including Sertoli cell tumors in isolation or in association with PeutzJeghers syndrome or Carney complex. Tumors that produce hCG,
including some testicular tumors, stimulate Leydig cell estrogen synthesis. Increased conversion of androgens to estrogens can be a result of
increased availability of substrate (androstenedione) for extraglandular estrogen formation (CAH, hyperthyroidism, and most feminizing
adrenal tumors) or of diminished catabolism of androstenedione
(liver disease) so that estrogen precursors are shunted to aromatase in
peripheral sites. Obesity is associated with increased aromatization of
androgen precursors to estrogens. Extraglandular aromatase activity
can also be increased in tumors of the liver or adrenal gland or rarely
as an inherited disorder. Several families with increased peripheral aromatase activity inherited as an autosomal dominant or as an X-linked
disorder have been described. In some families with this disorder,
an inversion in chromosome 15q21.2-3 causes the CYP19 gene to be
activated by the regulatory elements of contiguous genes, resulting in
excessive estrogen production in the fat and other extragonadal tissues. Drugs can cause gynecomastia by acting directly as estrogenic
substances (e.g., oral contraceptives, phytoestrogens, digitalis) or
by inhibiting androgen synthesis (e.g., ketoconazole) or action (e.g.,
spironolactone).
Because up to two-thirds of pubertal boys and half of hospitalized
men have palpable glandular tissue that is benign, detailed investigation or intervention is not indicated in all men presenting with
gynecomastia (Fig. 411-5). In addition to the extent of gynecomastia,
recent onset, rapid growth, tender tissue, and occurrence in a lean
subject should prompt more extensive evaluation. This should include
a careful drug history, measurement and examination of the testes,
assessment of virilization, evaluation of liver function, and hormonal
measurements including testosterone, estradiol, and androstenedione,
LH, and hCG. A karyotype should be obtained in men with very small
testes to exclude Klinefelter’s syndrome. Despite extensive evaluation,
the etiology is established in fewer than one-half of patients.
Treatment

Gynecomastia

When the primary cause can be identified and corrected, breast
enlargement usually subsides over several months. However, if
gynecomastia is of long duration, surgery is the most effective
therapy. Indications for surgery include severe psychological and/or
cosmetic problems, continued growth or tenderness, or suspected
malignancy. In patients who have painful gynecomastia and in
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