Thyroid:

In the thyroid gland, iodide is trapped, transported, and concentrated in the follicular lumen for thyroid hormone synthesis. Before trapped iodide can react with tyrosine residues, it must be oxidized by thyroidal peroxidase. Iodination of tyrosine forms mono-iodotyrosine and di-iodotyrosine. Two molecules of di-iodotyrosine combine to form T4 and one molecule of mono-iodotyrosine combines with one molecule of di-iodotyrosine to form T3. Formed thyroid hormones are stored within thyroglobulin in the lumen of the thyroid follicle until release. TSH stimulates uptake and organification of iodide as well as liberation of T4 and T3 from thyroglobulin.

Thyroid hormone synthesis absolutely requires iodine. Dietary iodine deficiency is endemic in several areas of the world, particularly high-mountain plateaus. In the United States,

· Acquired hypothyroidism: The clinical features of acquired hypothyroidism are typically insidious in onset.
· Goiter: The most common clinical presentation for chronic lymphocytic thyroiditis (CLT, Hashimoto thyroiditis) is an asymptomatic goiter. Parents may report that their child’s neck looks “full” or “swollen.” Children may complain of local symptoms of dysphagia, hoarseness, or of a pressure sensation in their neck/throat. A patient with other causes of hypothyroidism may have an enlarged thyroid gland.

· Slow growth, delayed osseous maturation, and increased weight: Mild weight gain despite decreased appetite is characteristic of the child who has a hypothyroid condition. Moderate-to-severe obesity in children is not typical for hypothyroidism. In addition, children with hypothyroidism manifest decreased growth rate, a more constant finding than weight gain. In contrast, children with exogenous obesity typically have an increased growth velocity.

· Lethargy

· Decreased energy, dry skin, puffiness

· Sleep disturbance, typically obstructive sleep apnea

· Cold intolerance, constipation

· Acquired hypothyroidism: The signs of acquired hypothyroidism can include many physical findings observed with congenital hypothyroidism, such as the following: 
· Decreased growth velocity 

· Bradycardia 

· Mild obesity 

· Immature upper-to-lower body proportions 

· Dry coarse hair 

· Delayed dentition 

· Precocious sexual development 

· Cool, dry, carotenemic skin 

· Brittle nails 

· Delayed relaxation phase of deep tendon reflexes 

· Goiter formation 

· This may occur secondary to the effects of TSH receptor stimulating antibodies, inflammatory lymphocytic infiltration, or to compensatory hyperplasia because of decreased serum T4 and increased TSH concentrations. 

· Typically, the thyroid gland is enlarged diffusely, although it may not be enlarged symmetrically. 

· On palpation, the thyroid gland may be initially soft, but then takes on a firm feeling with rubbery consistency and a “seedy” surface secondary to hyperplasia of the normal lobular architecture

· Acquired hypothyroidism 
· CLT (ie, autoimmune thyroiditis, Hashimoto thyroiditis) is the most common cause of acquired hypothyroidism and goiter in children located in iodine-sufficient areas. An increased frequency of CLT occurs in children with trisomy 21 syndrome, Ulrich-Turner syndrome, Klinefelter syndrome, or other autoimmune diseases, including type 1 diabetes mellitus. CLT appears to require both a genetically determined defect in immune surveillance and an environmental trigger. 

· Evidence suggests that the disease develops secondary to a defect in cell-mediated immunity, whereby suppressor T lymphocytes fail to destroy “forbidden” clones of thyroid-directed T lymphocytes, which form as part of random immunologic differentiation. The attack on the thyroid involves natural killer cells and the complement cascade. Various thyroid autoantibodies (antithyroglobulin antibody and antithyroid peroxidase antibody) are demonstrable in the serum but are not believed to play a role in the pathogenesis of CLT. 

· Clinical manifestations of CLT vary depending on the type and predominance of thyroid antibodies produced. Most children present with asymptomatic goiter and may be biochemically euthyroid, although compensated hypothyroidism and symptomatic hypothyroidism are more common presentations. Rarely, the child with CLT may be symptomatic with a small, atrophied gland. A small percentage of children with CLT initially present with transient symptoms of hyperthyroidism. This short-lived thyrotoxic phase may be secondary to autonomous release of stored T4 and T3 (with progressive inflammatory lymphocytic infiltration of the thyroid) or secondary to an initial predominance of TSH-receptor stimulating immunoglobulins (termed Hashitoxicosis).

· Subacute thyroiditis: This is a rare disorder in children. Typically, a painful thyroid gland is accompanied by signs and symptoms of hyperthyroidism, with elevated serum T4 and suppressed serum TSH. This condition may present later as a hypothyroid phase with goiter. The clinical hallmarks are painful swelling of the thyroid, usually after a viral infection, with lymphocytosis and elevated sedimentation rate. The inflammation results in autonomous release of thyroid hormone and a thyrotoxic phase, followed by a euthyroid phase then a hypothyroid phase. Each phase lasts at least 1 week and commonly is followed by a return to the euthyroid state depending upon the degree of tissue damage. Treatment of the thyroid disorder is usually unnecessary.

· Goitrogen ingestion: Drug-induced hypothyroidism can result from thioamides, lithium, amiodarone, and excess dietary iodine. Exposure to these substances most often results in biochemical evidence of hypothyroidism in the absence of clinical symptoms.

· Endemic goiter: Results from nutritional iodine deficiency with or without environmental goitrogen exposure. Endemic regions include high-mountain plateaus and other areas without ready access to salt water or seafood.

· Euthyroid sick syndrome 

· T4 is converted in peripheral tissues to bioactive T3 by thyroxine-5’-deiodinase enzyme. This enzyme is also responsible for clearing small amounts of reverse T3 (rT3) that are the by-product of T4 metabolism. Many nonthyroidal illnesses are associated with inhibition of 5’-deiodinase activity in peripheral tissues, resulting in a decrease of circulating bioactive T3 and an increase in reverse T3 (rT3). 

· Examples include acute or chronic severe illness, surgery, trauma, fasting, malnutrition, and certain drugs. TSH secretion is also decreased and does not respond appropriately to falling serum levels of T4. The classic findings are of low or normal TSH, low T4 and free T4, low T3 and free T3, and elevated rT3 levels in serum. Thyroid hormone replacement is not needed because the disorder resolves with improvement of the underlying disease.

· Childhood onset of congenital hypothyroidism secondary to hypoplastic or ectopic gland, which becomes unable to meet the demands of the growing child. Radioiodine uptake scan assists in making the diagnosis.

· Irradiation of the thyroid gland: For example, the Chernobyl disaster of 1987 released massive quantities of radioactive iodine and cesium into the environment, leading to an increase in the subsequent incidence of both hypothyroidism and thyroid malignancy.

· Infiltrative and storage disorders of the thyroid gland, including histiocytosis X and cystinosis, may be associated with hypothyroidism. In these instances, the primary disease is usually evident prior to the development of hypothyroidism.
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