GOITER AND NODULAR THYROID DISEASE
Goiter refers to an enlarged thyroid gland. Biosynthetic defects, iodine
deficiency, autoimmune disease, and nodular diseases can each lead
to goiter, although by different mechanisms. Biosynthetic defects and
iodine deficiency are associated with reduced efficiency of thyroid
hormone synthesis, leading to increased TSH, which stimulates thyroid growth as a compensatory mechanism to overcome the block
in hormone synthesis. Graves’ disease and Hashimoto’s thyroiditis
are also associated with goiter. In Graves’ disease, the goiter results
mainly from the TSH-R–mediated effects of TSI. The goitrous form
of Hashimoto’s thyroiditis occurs because of acquired defects in hormone synthesis, leading to elevated levels of TSH and its consequent
growth effects. Lymphocytic infiltration and immune system–induced
growth factors also contribute to thyroid enlargement in Hashimoto’s
thyroiditis. Nodular disease is characterized by the disordered growth
of thyroid cells, often combined with the gradual development of
fibrosis. Because the management of goiter depends on the etiology,
the detection of thyroid enlargement on physical examination should
prompt further evaluation to identify its cause.
Nodular thyroid disease is common, occurring in about 3–7% of
adults when assessed by physical examination. Using ultrasound,
nodules are present in up to 50% of adults, with the majority being
<1 cm in diameter. Thyroid nodules may be solitary or multiple, and
they may be functional or nonfunctional.

CLINICAL MANIFESTATIONS AND DIAGNOSIS
If thyroid function is preserved, most goiters are asymptomatic.
Examination of a diffuse goiter reveals a symmetrically enlarged,
nontender, generally soft gland without palpable nodules. Goiter is
defined, somewhat arbitrarily, as a lateral lobe with a volume greater
than the thumb of the individual being examined. If the thyroid is
markedly enlarged, it can cause tracheal or esophageal compression.
These features are unusual, however, in the absence of nodular disease and fibrosis. Substernal goiter may obstruct the thoracic inlet.
Pemberton’s sign refers to symptoms of faintness with evidence of
facial congestion and external jugular venous obstruction when the
arms are raised above the head, a maneuver that draws the thyroid
into the thoracic inlet. Respiratory flow measurements and CT or MRI
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TREATMENT

Diffuse Nontoxic (Simple) Goiter

Iodine replacement induces variable regression of goiter in iodine
deficiency, depending on how long it has been present and the
degree of fibrosis that has developed. Surgery is rarely indicated for
diffuse goiter. Exceptions include documented evidence of tracheal
compression or obstruction of the thoracic inlet, which are more
likely to be associated with substernal MNGs (see below). Subtotal
or near-total thyroidectomy for these or cosmetic reasons should
be performed by an experienced surgeon to minimize complication
rates. Surgery should be followed by replacement with levothyroxine, with the aim of keeping the TSH level at the lower end of the
reference range to prevent regrowth of the goiter.
NONTOXIC MULTINODULAR GOITER
Etiology and Pathogenesis Depending on the population studied,
MNG or nodular enlargement of the thyroid occurs in up to 12% of
adults. MNG is more common in women than men and increases in
prevalence with age. It is more common in iodine-deficient regions but
also occurs in regions of iodine sufficiency, reflecting multiple genetic,
autoimmune, and environmental influences on the pathogenesis.
There is typically wide variation in nodule size. Histology reveals
a spectrum of morphologies ranging from hypercellular regions to
cystic areas filled with colloid. Fibrosis is often extensive, and areas of
hemorrhage or lymphocytic infiltration may be seen. Using molecular
techniques, most nodules within an MNG are polyclonal in origin,
suggesting a hyperplastic response to locally produced growth factors and cytokines. TSH, which is usually not elevated, may play a
permissive or contributory role. Monoclonal lesions also occur within
an MNG, reflecting mutations in genes that confer a selective growth
advantage to the progenitor cell.
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DIFFUSE NONTOXIC (SIMPLE) GOITER
Etiology and Pathogenesis When diffuse enlargement of the thyroid
occurs in the absence of nodules and hyperthyroidism, it is referred
to as a diffuse nontoxic goiter. This is sometimes called simple goiter,
because of the absence of nodules, or colloid goiter, because of the presence of uniform follicles that are filled with colloid. Worldwide, diffuse
goiter is most commonly caused by iodine deficiency and is termed
endemic goiter when it affects >5% of the population. In nonendemic
regions, sporadic goiter occurs, and the cause is usually unknown.
Thyroid enlargement in teenagers is sometimes referred to as juvenile
goiter. In general, goiter is more common in women than men, probably because of the greater prevalence of underlying autoimmune
disease and the increased iodine demands associated with pregnancy.
In iodine-deficient areas, thyroid enlargement reflects a compensatory effort to trap iodide and produce sufficient hormone under conditions in which hormone synthesis is relatively inefficient. Somewhat
surprisingly, TSH levels are usually normal or only slightly increased,
suggesting increased sensitivity to TSH or activation of other pathways
that lead to thyroid growth. Iodide appears to have direct actions on
thyroid vasculature and may indirectly affect growth through vasoactive substances such as endothelins and nitric oxide. Endemic goiter is
also caused by exposure to environmental goitrogens such as cassava
root, which contains a thiocyanate; vegetables of the Cruciferae family
(known as cruciferous vegetables) (e.g., Brussels sprouts, cabbage, and
cauliflower); and milk from regions where goitrogens are present in
grass. Although relatively rare, inherited defects in thyroid hormone
synthesis lead to a diffuse nontoxic goiter. Abnormalities at each step
in hormone synthesis, including iodide transport (NIS), Tg synthesis,
organification and coupling (TPO), and the regeneration of iodide
(dehalogenase), have been described.
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tive signs or symptoms.
Thyroid function tests should be performed in all patients with
goiter to exclude thyrotoxicosis or hypothyroidism. It is not unusual,
particularly in iodine deficiency, to find a low total T4, with normal T3
and TSH, reflecting enhanced T4 → T3 conversion. A low TSH with a
normal free T3 and free T4, particularly in older patients, suggests the
possibility of thyroid autonomy or undiagnosed Graves’ disease, and
is termed subclinical thyrotoxicosis. The benefit of treatment (typically
with radioiodine) in subclinical thyrotoxicosis, versus follow-up and
implementing treatment if free T3 or free T4 levels become abnormal,
is unclear, but treatment is increasingly recommended in the elderly to
reduce the risk of atrial fibrillation and bone loss. TPO antibodies may
be useful to identify patients at increased risk of autoimmune thyroid
disease. Low urinary iodine levels (<50 μg/L) support a diagnosis of
iodine deficiency. Thyroid scanning is not generally necessary but will
reveal increased uptake in iodine deficiency and most cases of dyshormonogenesis. Ultrasound is not generally indicated in the evaluation
of diffuse goiter unless a nodule is palpable on physical examination.

Clinical Manifestations Most patients with nontoxic MNG are asymptomatic and euthyroid. MNG typically develops over many years and is
detected on routine physical examination, when an individual notices
an enlargement in the neck, or as an incidental finding on imaging. If
the goiter is large enough, it can ultimately lead to compressive symptoms including difficulty swallowing, respiratory distress (tracheal
compression), or plethora (venous congestion), but these symptoms
are uncommon. Symptomatic MNGs are usually extraordinarily large
and/or develop fibrotic areas that cause compression. Sudden pain in
an MNG is usually caused by hemorrhage into a nodule but should
raise the possibility of invasive malignancy. Hoarseness, reflecting
laryngeal nerve involvement, also suggests malignancy.
Diagnosis On examination, thyroid architecture is distorted, and
multiple nodules of varying size can be appreciated. Because many
nodules are deeply embedded in thyroid tissue or reside in posterior or

2/9/15 6:51 PM

