THYROID DISORDERS
Anatomy 
Layers of the neck 

· The skin and superficial fascia: The skin of the neck is supplied by the second, third and fourth cervical nerves. 

· The deep fascia of the neck: it is condensed to form the following layers: (1) Investing layer, (2) pretracheal layer, (3) prevertebral layer, (4) carotid sheath, (5) buccopharyngeal fascia, and (6) pharyngobasilar fascia.

· Investing Layer: It lies deep to the platysma, and surrounds the neck like a collar. 

· Pretracheal Fascia: The importance of this fascia is that it encloses and suspends the thyroid gland and forms its false capsule 

Situation and Extent

· The thyroid is an endocrine gland, situated in the lower part of the front and sides of the neck. 

· The gland lies against vertebrae C5, C6, C7 and T1, embracing the upper part of the trachea

· Each lobe extends from the middle of the thyroid cartilage to the fourth or fifth tracheal ring.

· The isthmus extends from the second to the fourth tracheal ring.
Dimensions and Weight

· Each lobe measures about 5 cm x 2.5 cm x 2.5 cm, and the isthmus 1.2 cm x 1.2 cm. 
· On an average the gland weighs about 20-25 g. 
· However, it is lager in females than in males, and further increase in size during menstruation and pregnancy.

Capsules of Thyroid

· The true capsule is the peripheral condensation of the connective tissue of the gland.

· The false capsule is derived from the pretracheal layer of the deep cervical fascia along the posterior border of the lobes, but thick on the inner surface of the gland where it forms a suspensory ligament (of berry), which connects the lobe to the cricoid cartilage 
Relations 

· The gland is enclosed in the pretracheal fascia, covered by the strap muscles and overlapped by the sternocleidomastoids. 
· The anterior jugular veins course over the isthmus. 
· The larynx and trachea lie on the deep aspect of the thyroid, with the pharynx and oesophagus behind and the carotid sheath on either side. 
· Two nerves are found in close relationship to the gland; the recurrent laryngeal nerve lies in the groove between the trachea and oesophagus.
· All intrinsic muscles of the larynx, except the cricothyroid, sensory nerves to the larynx below the level of the vocal cords; cardiac branches to the deep cardiac plexus; branches to the trachea and oesophagus; and to the inferior constrictor.
· The external branch of the superior laryngeal nerve lies deep to the upper pole and ends by supplying the cricothyroid muscle. 
· Horner's syndrome may interrupt the preganglionic sympathetic fibers (between the thoracic sympathetic trunk and superior cervical ganglion)
Blood supply 

· The thyroid gland is supplied by three arteries and drained by three veins: 

a) The superior thyroid artery arises from the external carotid and passes to the upper pole

b) The inferior thyroid artery arises from the thyrocervical trunk of the first part of the subclavian artery and passes behind the carotid sheath to the back of the gland 

c) The thyroidea ima artery (lower thyroid artery) is inconstant; when present, it arises from the aortic arch or the brachiocephalic artery (in 3% of individuals)
Venous drainage 

a) The superior thyroid vein drains the upper pole to the internal jugular vein 

b) The middle thyroid vein drains from the lateral side of the gland to the internal jugular 

c) The inferior thyroid veins (there are often several) drain the lower pole to the brachiocephalic veins 

· Besides these named branches, numerous small vessels pass to the thyroid from the pharynx and trachea so that, even when all the principal vessels are tied, the gland continues to bleed when cut across during a partial thyroidectomy
Parathyroid glands 

· The parathyroid glands usually lie on the posterior aspect of the thyroid lobes. 
· There are usually four parathyroid glands – a superior and inferior on either side – though the numbers vary from two to six. 
· 90% are in close relationship to the thyroid, while 10%, invariably the inferior glands, are aberrant. 
· Parathyroid glands are a yellowish-brown colour and each one is about the size of a split pea

Embryology
· The thyroid develops from a bud that pushes out from the floor of the pharynx before descending to its definitive position in the neck. 
· In mammals, the thyroid originates from an evagination of the floor of the pharynx, and a thyroglossal duct marking the path of the thyroid from the tongue to the neck sometimes persists in the adult. 
· It normally loses all connection with its origin, though traces remain in the form of the foramen caecum at the junction of the middle and posterior thirds of the tongue, and the inconstant pyramidal lobe on the isthmus. 
· The lower end of the diverticulum enlarges to form the gland
· The thyroid may descend beyond its normal position in the neck down into the superior mediastinum (retrosternal goitre).
· The gland becomes functional during third month of development
Clinical anatomy

· Any swelling of the thyroid gland (goitre) moves with deglutition.
· In partial thyroidectomy, the posterior parts of both lobes are left behind. 
· This avoids the risk of simultaneous removal of the parathyroids and also of postoperative myxoedema (caused by deficiency of thyroid hormones). 
· During operation the superior thyroid artery is ligated at the gland to save the external laryngeal nerve; and the inferior thyroid artery is ligated away from the gland to save the recurrent laryngeal nerve.
Histology

· Histologically, the thyroid gland consists of many closely packed acini, called follicles, each surrounded by capillaries and stroma. 
· Each follicle is roughly spherical, lined by a single layer of cuboidal epithelial cells and filled with colloid; a proteinaceous material composed mainly of thyroglobulin and stored thyroid hormones. 
· When the gland is inactive, the follicles are large, the lining cells are flat, and the colloid is abundant. 
· When the gland is active, the follicles are small, the lining cells are cuboidal or columnar, the colloid is scanty, and its edges are scalloped, forming "reabsorption lacunae" 
· Scattered between follicles are the parafollicular cells (C cells), which secrete calcitonin, a hormone that inhibits bone resorption and lowers the plasma calcium level 

Physiology 
Regulation of thyroid hormones

· Thyroid function is controlled by the thyroid-stimulating hormone (TSH, thyrotropin) of the anterior pituitary. 
· The secretion of this tropic hormone is in turn regulated in part by thyrotropin-releasing hormone (TRH) from the hypothalamus and is subject to negative feedback control by high circulating levels of thyroid hormones acting on the anterior pituitary and the hypothalamus. 
· In mammals, the thyroid gland also secretes calcitonin, a calcium-lowering hormone. 
· The principal hormones secreted by the thyroid are thyroxine (T4) and triiodothyronine (T3). 
· T3 is also formed in the peripheral tissues by deiodination of T4

Effects of thyroid hormones
· Some of the widespread effects of thyroid hormones in the body are secondary to stimulation of O2 consumption (calorigenic action), although the hormones also affect growth and development in mammals, help regulate lipid metabolism, and increase the absorption of carbohydrates from the intestine. 
· They also increase the dissociation of oxygen from hemoglobin by increasing red cell 2, 3-diphosphoglycerate (DPG)

1. T4 and T3 increase the O2 consumption of almost all metabolically active tissues. The exceptions are the adult brain, testes, uterus, lymph nodes, spleen, and anterior pituitary.

2. When the metabolic rate is increased by T4 and T3 in adults, nitrogen excretion is increased; if food intake is not increased, endogenous protein and fat stores are catabolized and weight is lost.

3. Large doses of thyroid hormones cause enough extra heat production to lead to a slight rise in body temperatures, which in turn activates heat-dissipating mechanisms. 
4. Cardiac output is increased by direct action of thyroid hormones and catecholamines on the heart, so that pulse pressure and cardiac rate are increased and circulation time is shortened.

5. In hypothyroidism, mentation is slow and the CSF protein level elevated. Thyroid hormones reverse these changes, and large doses cause rapid mentation, irritability, and restlessness.

6. Muscle weakness occurs in most patients with hyperthyroidism (thyrotoxic myopathy), and when the hyperthyroidism is severe and prolonged, the myopathy may be severe. The muscle weakness may be due in part to increased protein catabolism

7. Thyroid hormones increase the rate of absorption of carbohydrate from the gastrointestinal tract, an action that is probably independent of their calorigenic action.

8. Thyroid hormones lower circulating cholesterol levels.

9. Thyroid hormones are essential for normal growth and skeletal maturation; thyroid hormones potentiate the effect of growth hormone on the tissues.

Classification 

· 1st classification 

1. Underactive

2. Overactive
3. Goiter
4. Nodules 

· 2nd classification
1. Toxic goiter
2. Non-toxic goiter
3. Special

· 3rd classification

1. Congenital: 

· Atresia

· Incomplete descent/ectopic

· Enzyme deficiency 

2. Acquired: 

· Infections (bacterial, T.B, Viral)  

· Tumours (Benign or Malignant)
· Autoimmune (Circulating immunoglobulin)                         

Non toxic goiter

Definition
· A nontoxic goiter is a diffuse or nodular enlargement of the thyroid gland that does not result from an inflammatory or neoplastic process and is not associated with abnormal thyroid function. 
· Endemic goiter is defined as thyroid enlargement that occurs in more than 10% of a population, and sporadic goiter is a result of environmental or genetic factors that do not affect the general population.
Epidemiology
· Iodine comes from ingestion of food. 

· Iodine content of the soil determines the iodine content of plants and animals. 

· Iodine is washed from the soil by water and is eventually washed out to the oceans. 

· In general, areas with mountain ranges or heavy rainfall and flooding are iodine deficient. 

· Iodine deficiency occurs in populations that depend on locally grown food and rely on vegetable protein rather than on animal or fish protein

· More than 2.2 billion people worldwide have some form of iodine deficiency disorder. 

· Twenty-nine percent of the world's population lives in a region that has iodine deficiency (primarily in Asia, Latin American, central Africa, and regions of Europe). 

· Of those at risk, 655 million were known to have goiter. 

· The prevalence of goiter can be estimated based on the iodine intake of the population

· The absence of iodine deficiency (i.e. median urine iodine >100 mg/dL) is associated with a goiter prevalence of less than 5%; mild iodine deficiency (i.e. median urine iodine 50-99 mg/dL), with a goiter prevalence of 5-20%; moderate iodine deficiency (i.e. median urine iodine 20-49 mg/dL), with a goiter prevalence of 20-30%; and severe iodine deficiency (i.e. median urine iodine 20-49 mg/dL), with a goiter prevalence of greater than 30%

· Endemic goiters arising from iodine deficiency are associated with sometimes immense thyroid hypertrophy, hypothyroidism, and cretinism. 

· Sporadic goiters are generally asymptomatic and found either by a clinician's physical examination or by the patient's observation of neck enlargement. 

· Occasionally, the goiter may produce symptoms caused by pressure on anterior neck structures, including the trachea (wheezing, cough, globus hystericus [anterior neck pressure]), the esophagus (dysphagia), and the recurrent laryngeal nerve (hoarseness).

· Rarely, the obstruction can be dangerous because of narrowing of the trachea and the development of tracheitis with edema and tracheomalacia, leading to severe narrowing of the airway with serious obstruction resulting in a respiratory emergency
· Diffuse and nodular goiter is more common in women than in men
· Sporadic goiter from dyshormonogenesis, a genetic error in proteins that are necessary for thyroid hormone synthesis, occurs during childhood. 

· Endemic goiter due to iodine deficiency occurs during childhood, with the goiter's size increasing with age. 

· Other causes of sporadic goiter rarely occur before puberty and do not have a peak age of occurrence. 

· Thyroid nodules increase in incidence with age
Etiology 

· The most common worldwide cause of endemic nontoxic goiter is iodine deficiency. 

· However, in patients with sporadic goiter, the cause is usually unknown. 

· Nontoxic goiters have many etiologies, including the following:
Iodine deficiency: 
· Goiter formation occurs with moderately deficient iodine intake of less than 50 mcg/d. 

· Severe iodine deficiency associated with intake of less than 25 mcg/d is associated with hypothyroidism and cretinism. 

Iodine excess: 
· Goiter formation due to iodine excess is rare and usually occurs in the setting of preexisting autoimmune thyroid disease. 

Goitrogens: 

· Drugs: Propylthiouracil, lithium, phenylbutazone, aminoglutethimide, iodine-containing expectorants 

· Environmental agents: Phenolic and phthalate ester derivatives and resorcinol found downstream of coal and shale mines 

· Foods: Vegetables of the genus Brassica (e.g. cabbage, turnips, brussels sprouts, rutabagas), seaweed, millet, cassava, and goitrin in grass and weeds

Dyshormonogenesis: 
· A defect in the thyroid hormone biosynthetic pathway is inherited. 

Childhood head and neck radiation: 
· Radiation exposure during childhood results in benign and malignant nodules.

Pathophysiology 

· The histopathology varies with etiology and age of the goiter. 
· Initially, uniform follicular epithelial hyperplasia (diffuse goiter) is present, with an increase in thyroid mass. 
· As the disorder persists, the thyroid architecture loses uniformity, with the development of areas of involution and fibrosis interspersed with areas of focal hyperplasia. 
· This process results in multiple nodules (multinodular goiter).

· On nuclear scintigraphy, some nodules are hot, with high isotope uptake (autonomous) or cold, with low isotope uptake, compared with the normal thyroid tissue

· The development of nodules correlates with the development of functional autonomy and reduction in thyroid-stimulating hormone (TSH) levels. 

· Clinically, the natural history of a nontoxic goiter is growth, nodule production, and functional autonomy (resulting in thyrotoxicosis in a minority of patients).

Clinical features

History

· Growth pattern: Determining whether the goiter has been present for many years and whether a change has occurred in the recent past is important

· Recent or accelerated growth of a discrete nodule or thyroid lobe should raise the suspicion of malignancy

· Goiters rarely are painful or grow quickly unless recent hemorrhage into a nodule has occurred

· Obstructive symptoms: Tracheal compression is generally asymptomatic until critical narrowing has occurred

· Patients develop dyspnea and stridor, especially with exertion. 

· In patients with intrathoracic goiter, the dyspnea and stridor may be nocturnal or positional (i.e. occurring when the patient's arms are raised) when the thoracic outlet is narrowed

· The esophagus is more posterior in the neck, and a goiter occasionally extends posteriorly and causes solid food and pill dysphagia

· Compression of the recurrent laryngeal nerve with vocal cord dysfunction may cause hoarseness. 

· The superior laryngeal nerve controls the pitch of the voice.

· Compression of the venous outflow through the thoracic inlet by a mediastinal goiter results in facial plethora and dilated neck and upper thoracic veins

· Iodine intake: Obtain a careful diet history for iodine deficiency, iodine excess from medications (e.g. amiodarone), health food store supplements, or seaweed. 

· History of radiation: Record any history of head and neck radiation exposure, especially during childhood, which significantly increases the risk of thyroid malignancy and of other thyroid abnormalities. 

· Family history: Family history is very important in the evaluation of the patient with goiter. 

· Investigate inherited forms of dyshormonogenesis in the pediatric patient, as well as familial papillary carcinoma of the thyroid and familial forms of medullary thyroid cancer (multiple endocrine neoplasia and familial medullary carcinoma of the thyroid).
Physical examination

· Pertinent physical findings are limited to the evaluation of the shape, asymmetry, size, and consistency of nontoxic goiters; lymphadenopathy; and assessment of thyroid function

· The thyroid evaluation starts with inspection of the neck for thyroid enlargement. 

· Often, the thyroid enlargement can be detected only when the patient swallows

· Assess the gland for overall size

· Assess the thyroid for asymmetry and determine whether a dominant nodule is present in an overall nodular goiter or whether a solitary nodule is present in an otherwise normal gland.

· Obstruction: Note any tracheal deviation from midline

· The patient's voice is assessed for hoarseness

· Venous outflow obstruction of the head and neck can be elicited by the Pemberton maneuver by raising the patient’s arms above the head until they touch the sides of the head for 1 minute. 

· A positive finding occurs with facial plethora or engorgement of the neck veins

· Physical assessment of thyroid dysfunction: Examine patients for signs of thyroid dysfunction

· Hypothyroidism is indicated by a sallow complexion, dysarthric speech, mental slowing, weight gain without change in appetite, cold intolerance, constipation, hypersomnia, and delayed relaxation of deep tendon reflexes

· Hyperthyroidism is indicated by tachycardia, atrial arrhythmia (e.g. atrial fibrillation), diaphoresis, weight loss without change in appetite, heat intolerance, hyperdefecation, palmar erythema, lid lag, tremor, and brisk reflexes

· Lymphadenopathy - Carefully examine the neck to identify any lymphadenopathy
Investigations 

Laboratory
· Assess all patients with goiter for thyroid dysfunction with a serum thyrotropin (TSH) assay

· If the TSH is high, consider chronic autoimmune thyroiditis (Hashimoto thyroiditis) or ingestion of a goitrogen, such as lithium or amiodarone, as well as dyshormonogenesis in a child. 

· Correction of the hypothyroid status by withdrawal of the goitrogen or institution of thyroid hormone replacement therapy may greatly reduce the size of the goiter

· If the TSH is low, measurement of serum free thyroxine (free T4) or free T4 index and total triiodothyronine (T3) is used to confirm the diagnosis of thyrotoxicosis. 

· After many years, a nontoxic goiter may develop areas of functional autonomy and thyrotoxicosis

· TSH reference range 0.35-5.5 mU/mL

Imaging

· Ultrasonography is good for estimating the number and size of nodules but is inaccurate in the clinical setting for measuring the volume of large goiters. 

· Computed tomography (CT) scanning and magnetic resonance imaging (MRI), although expensive, are excellent for assessing tracheal compression and intrathoracic extension of the goiter
Treatment

Medical care

· Nontoxic goiters usually grow very slowly over decades without causing symptoms. 

· Without evidence of rapid growth, obstructive symptoms (e.g. dysphagia, stridor, cough, shortness of breath), or thyrotoxicosis, no treatment is necessary. 

· Therapy is considered if growth of the entire goiter or a specific nodule is present, especially if intrathoracic extension of the goiter, compressive symptoms, or thyrotoxicosis exists. 

· The goiter, if significant in size, should be removed surgically.
· The currently available therapies include thyroidectomy, radioactive iodine therapy, and levothyroxine (L-thyroxine, or T4) therapy
Surgical care

· Thyroidectomy or surgical decompression causes rapid relief for obstructive symptoms

· After bilateral subtotal thyroidectomy, all patients require thyroid hormone replacement therapy. 

· The full replacement therapy should start immediately after surgery, with TSH levels checked 3-4 weeks postoperatively.
Toxic goiter (hyperthyroidism)
Definition 
· Thyrotoxicosis is the hypermetabolic condition associated with elevated levels of free thyroxine (FT4) and/or free triiodothyronine (FT3). 
· Hyperthyroidism includes diseases that are a subset of thyrotoxicosis, that are caused by excess synthesis and secretion of thyroid hormone by the thyroid; they are not associated with exogenous thyroid hormone intake and subacute thyroiditis.
· Hyperthyroidism (thyrotoxicosis) is the clinical syndrome that results when tissues are exposed to high levels of thyroid hormone. 

· The term "thyrotoxicosis" refers to the clinical manifestations associated with serum levels of thyroxine or triiodothyronine that are excessive for the individual
· The most common forms of hyperthyroidism include diffuse toxic goiter (Graves disease), toxic multinodular goiter (Plummer disease), and toxic adenoma. 
· Together with subacute thyroiditis, these conditions constitute 85-90% of all causes of thyrotoxicosis
Epidemiology

· Graves disease is the most common form of hyperthyroidism. 

· Approximately 60-80% of cases of thyrotoxicosis are due to Graves disease. 

· The peak occurrence in people aged 20-40 years. 

· Toxic multinodular goiter (15-20% of thyrotoxicosis) occurs more frequently in regions of iodine deficiency. 
· Toxic adenoma is the cause of 3-5% of cases of thyrotoxicosis

· Autoimmune thyroid disease occurs with the same frequency in Caucasians, Hispanics, and Asians, and it occurs less frequently in the black population

· All thyroid diseases occur more frequently in women than in men. 

· Graves autoimmune disease occurs in a male-to-female ratio of 1:5-10. 

· The male-to-female ratio for toxic multinodular goiter and toxic adenomas is 1:2-4

· Autoimmune thyroid diseases have a peak incidence in people aged 20-40 years. 

· Toxic multinodular goiters occur in patients who usually have a long history of nontoxic goiter and who therefore typically present when they are older than 50 years. 

· Patients with toxic adenomas present at a younger age than do patients with toxic multinodular goiter
Etiology

Grave’s disease

· The most common cause of thyrotoxicosis is Graves disease (50-60%). 

· Graves disease is an organ-specific autoimmune disorder characterized by a variety of circulating antibodies, including common autoimmune antibodies, as well as anti-thyroid peroxidase (anti-TPO) and antithyroglobulin (anti-TG) antibodies. 

· The most important autoantibody is thyroid-stimulating immunoglobulin (TSI). 

· TSI is directed toward epitopes of the thyroid-stimulating hormone (TSH) receptor and acts as a TSH-receptor agonist. 

· Similar to TSH, TSI binds to the TSH receptor on the thyroid follicular cells to activate thyroid hormone synthesis and release and thyroid growth (hypertrophy). 

· This results in the characteristic picture of Graves thyrotoxicosis, with a diffusely enlarged thyroid, very high radioactive iodine uptake, and excessive thyroid hormone levels compared with a healthy thyroid

· Thyroid hormone levels can be extremely elevated in this condition. 

· Clinical findings specific to Graves disease include thyroid ophthalmopathy (periorbital edema, chemosis [conjunctival edema], injection, proptosis) and, rarely, dermopathy over the lower extremities. 

· This autoimmune condition may be associated with other autoimmune diseases, such as pernicious anemia, myasthenia gravis, vitiligo, adrenal insufficiency, and type 1 diabetes mellitus
Subacute thyroiditis

· The next most common cause of thyrotoxicosis is subacute thyroiditis (approximately 15-20%), a destructive release of preformed thyroid hormone. 

· A typical nuclear scintigraphy scan shows no radioactive iodine uptake in the thyrotoxic phase of the disease. 

· Thyroid hormone levels can be extremely elevated in this condition.

Toxic multinodular goiter

· Toxic multinodular goiter (Plummer disease) occurs in 15-20% of patients with thyrotoxicosis. 

· It occurs more commonly in elderly individuals, especially in patients with a long-standing goiter. 

· Thyroid hormone excess develops very slowly over time and often is only mildly elevated at the time of diagnosis.

· Very high thyroid hormone levels may occur in this condition after high iodine intake, ie, with contrast or amiodarone exposure. 

· Symptoms of thyrotoxicosis are mild, often because only a slight elevation of thyroid hormone levels is present, and the signs and symptoms of thyrotoxicosis often are blunted (apathetic hyperthyroidism) in older patients

Toxic adenoma

· Toxic adenoma is caused by a single hyperfunctioning follicular thyroid adenoma. 

· Patients with a toxic thyroid adenoma comprise approximately 3-5% of patients who are thyrotoxic. 

· The excess secretion of thyroid hormone occurs from a benign monoclonal tumor that usually is larger than 2.5 cm in diameter. 

· The excess thyroid hormone suppresses TSH levels

Other causes of thyrotoxicosis

· Iodide-induced thyrotoxicosis (Jod-Basedow syndrome) occurs in patients with excessive iodine intake, such as after an iodinated radiocontrast study. 

· It occurs in patients with areas of thyroid autonomy, such as a multinodular goiter or autonomous nodule. 

· The thyrotoxicosis appears to be a result of loss of the normal adaptation of the thyroid to iodide excess

· Struma ovarii is ectopic thyroid tissue associated with dermoid tumors or ovarian teratomas that can secrete excessive amounts of thyroid hormone and produce thyrotoxicosis

· Metastatic follicular thyroid carcinoma maintains the ability to make thyroid hormone and can cause thyrotoxicosis in patients with bulky tumors

· Patients with a molar hydatidiform pregnancy or choriocarcinoma have extremely high levels of beta human chorionic gonadotropin (βHCG) that can weakly activate the TSH receptor.
Pathophysiology

· The hypermetabolic effect of thyrotoxicosis affects every organ system. 
· The pituitary gland stimulates the thyroid to make thyroid hormone, which is released into the circulation to reach every cell in the body. 
· Thyroid hormone is necessary for normal growth and development, and it regulates cellular metabolism. 
· Excess thyroid hormone causes an increase in the metabolic rate that is associated with increased total body heat production and cardiovascular activity (increased heart contractility, heart rate, and vasodilation).

Clinical features

Nervous system:
· Nervousness (85%)

· Increased sweating (70%)

· Heat intolerance (70%)
· Tremor (65%)
· Emotional instability & irritability

· Anxiety

Eyes:

· lid lag 
· lid retraction 
· mild degrees of conjunctival injection 

· stare
Neck: 

· Goiter (87%)

Cardiovascular:

· Palpitations and tachycardia (75%)
· Subclinical; may present with atrial fibrillation, cardiomegaly
· Systolic hypertension

Respiratory: 

· Dyspnea (75%)
Gastrointestinal 

· Increased appetite (40%)
· loose stools

Muscular & skeletal

· Fatigue and weakness (60%)
· Weight loss (52%)
· Skeletal demineralization
Skin 

· Increased perspiration: Warm and moist skin (72%)
· Infiltrative dermopathy, also called pretibial myxedema
Genital urinary

· Menstrual irregularity: Reduction in menstrual flow or oligomenorrhea
Investigations 
Laboratory

· Laboratory evaluation of thyrotoxicosis: The most reliable screening measure of thyroid function is a TSH level. 
· TSH levels usually are suppressed to immeasurable levels (<0.05 µIU/mL) in thyrotoxicosis
· The normal range for serum TSH is about 0.5 to 5.0 mU/L
· Thyroid autoantibodies: The most specific autoantibody for autoimmune thyroiditis is an enzyme-linked immunosorbent assay (ELISA) for anti-TPO antibody. 

· The titers usually are significantly elevated in the most common type of hyperthyroidism, Graves thyrotoxicosis, and usually are low or absent in toxic multinodular goiter and toxic adenoma

Imaging

· Nuclear thyroid scintigraphy iodine 123 (123 I) uptake and scan - If the etiology of thyrotoxicosis is not clear after physical examination and other laboratory tests, it can be confirmed by an123 I uptake.

· Values are elevated in patients with Graves disease and toxic multinodular goiters.

· 123 I and technetium-99m (99m Tc) can be used for thyroid scanning, which provides anatomic information on the type of goiter (e.g. diffuse vs nodular).
Treatment

Medical care

· With the exception of low 123I uptake hyperthyroidism (e.g. subacute thyroiditis), the treatment of hyperthyroidism includes symptom relief and therapy with antithyroid medications, therapy with radioactive iodine131 I, or thyroidectomy

· Antithyroid drugs (e.g. methimazole, propylthiouracil) inhibit multiple steps in the synthesis of T4 and T3, leading to a gradual reduction in thyroid hormone levels over 2-8 weeks or longer. 

· Titrate the antithyroid drug dose every 4 weeks until thyroid functions normalize. 

· Some patients with Graves disease go into a remission after treatment for 12-18 months, and the drug can be discontinued. 

· Notably, half the patients who go into remission have a recurrence of hyperthyroidism within the following year. 

· Nodular forms of hyperthyroidism (toxic multinodular goiter and toxic adenoma) are permanent conditions and will not go into remission
Methimazole: 
· Antithyroid medications inhibit formation and coupling of iodotyrosines in thyroglobulin, which are necessary for thyroid hormone synthesis.
· Methimazole is a more potent and longer-acting drug. 

· Often, patient compliance is better with methimazole taken once or twice daily than with propylthiouracil given 3 or 4 times daily. 

· Dosage: Initial dose: 20-40 mg/d PO or PR (suppository or retention enema) qd or divided bid
· Usual maintenance dose: 2.5-15 mg/d PO or PR (suppository or retention enema)

Propylthiouracil 

· A second therapeutic action of propylthiouracil, but not methimazole, is the inhibition of conversion of T4 to T3. 

· T3 is a more biologically active form of thyroid hormone. 

· A quick reduction in T3 is associated with a clinically significant improvement in thyrotoxic symptoms

· Propylthiouracil often is the drug of choice in severe thyrotoxicosis because of the additional benefit of inhibition of T4 -to-T3 conversion. 

· Administer propylthiouracil every 6-8 hours. 
· Dosage: Initial dose 100-150 mg PO tid and for thyroid storm: 150-200 mg PO q4-6h
· The reduction in T3, which is 20-100 times more potent than T4, theoretically helps to reduce the thyrotoxic symptoms more quickly than does methimazole

· Propylthiouracil is indicated for hyperthyroidism due to Graves disease

· Propylthiouracil is considered to be a second-line drug therapy, except in patients who are allergic to or intolerant of methimazole, or in women who are in the first trimester of pregnancy

Inorganic iodide
· In severe thyrotoxicosis from Graves disease or subacute thyroiditis, iodine or iodinated contrast agents have been administered to block T4 conversion to T3 and the release of thyroid hormone from the gland.

· Iopanoic acid (Telepaque): Oral contrast agent for rapid and significant inhibition of peripheral T4 -to-T3 conversion. Inorganic iodide released also blocks release of thyroid hormones.

· Dosage: 1-3 g PO as a single dose or 0.5 g PO bid continued

· Potassium iodide (Lugol solution, SSKI): Inhibits thyroid hormone secretion. Lugol solution contains 8 mg of iodide per drop. 

· SSKI contains approximately 35-50 mg of iodide per drop. Iodide treatment is reserved for the treatment of thyroid storm or for 10-14 d prior to surgical procedure, including thyroidectomy

· Dosage: Lugol solution: 3-5 gtt in water PO tid or SSKI: 1-2 gtt in water PO bid

Radioactive iodine therapy 
· Radioactive iodine therapy is the most common treatment for hyperthyroidism in adults in the United States. 

· Although the effect is less rapid than it is in antithyroid medication or thyroidectomy, it is effective and safe and does not require hospitalization. 
· It is administered orally as a single dose, in capsule or liquid form. 

· The radioactive iodine is quickly absorbed and taken up by the thyroid.

· The treatment results in a thyroid-specific inflammatory response, causing fibrosis and destruction of the thyroid over weeks to many months

· Hypothyroidism is considered by many experts to be the expected goal of radioactive iodine therapy
· Sodium iodide131 I (Iodotope) dosage is 75-200 µCi/g of thyroid multiplied by estimated thyroid gland size/24-h radioiodine uptake

Beta-adrenergic receptor blockers

· Reduce many of the symptoms of thyrotoxicosis, including tachycardia, tremor, and anxiety.

· Propranolol: Usually, propranolol is recommended because of CNS penetration, but some patients prefer longer-acting beta blockers

· DOC in treating cardiac arrhythmias resulting from hyperthyroidism

· Dosage: 20-80 mg PO tid; 1-2 mg IV q4-8h
· Atenolol: Selectively blocks beta1 receptors with little or no effect on beta2 types

· Dosage: 50-100 mg/d PO
Surgery 

· Subtotal thyroidectomy is the oldest form of treatment for hyperthyroidism. 
· Total thyroidectomy and combinations of hemithyroidectomies and contralateral subtotal thyroidectomies also have been used

· Preoperative preparation includes antithyroid medication, stable (cold) iodine treatment (to decrease gland vascularity), and beta-blocker therapy 

· Generally, antithyroid drug therapy should be administered until thyroid functions normalize (4-8 wk). 

· Titrate propranolol until the resting pulse rate is less than 80 bpm. 

· Finally, administer iodide as SSKI (1-2 drops bid for 10-14 d) before surgery. 

· An additional benefit from stable iodide therapy, besides the reduction in thyroid hormone excretion, is a demonstrated decrease in thyroid blood flow and possible reduction in blood loss during surgery
Indications of surgery

1. Thyrotoxicosis

2. Malignancy

3. Localized thyroditis

4. Pressure symptoms

5. Suspected abscess

6. Patient’s request

7. Cosmesis

Complications of thyreidoctomy

1. These principally involve RLN damage. General complications can include cardiac or respiratory events, but deep vein thrombosis and pulmonary embolism are uncommon
2. Bleeding: postoperative bleeding deep to the strap muscles can lead to laryngeal and subglottic oedema, and even airway obstruction. Blood loss from drains is notoriously inaccurate as they may become blocked.

3. Transverse cutaneous nerve of neck (C2 and C3): This may be damaged during elevation of the upper skin flaps, especially if the dissection is taken too high and laterally. Desensitization in men can lead to problems during shaving

4. External branch of the superior laryngeal nerve: This supplies the cricothyroid muscle, which rotates the thyroid cartilage and alters the length and tension of the vocal cords. Damage therefore results in changes to the voice, especially singing. There may be hoarseness, weakness and diminished range or volume

5. Wound infections are uncommon but 

6. Hypertrophic or keloid scars may occur, especially if the wound is sited too low
Hypothyroidism 

Definition

· Hypothyroidism is a common endocrine disorder resulting from deficiency of thyroid hormone. 

· It usually is a primary process in which the thyroid gland produces insufficient amounts of thyroid hormone. 

· It can also be secondary - that is, lack of thyroid hormone secretion due to inadequate secretion of either thyrotropin (i.e. thyroid-stimulating hormone [TSH]) from the pituitary gland or thyrotropin-releasing hormone (TRH) from the hypothalamus (secondary or tertiary hypothyroidism). 

· The patient's presentation may vary from asymptomatic to, rarely, coma with multisystem organ failure (myxedema coma). 

· The most common cause in the Unites States is autoimmune thyroid disease (Hashimoto thyroiditis).

· Cretinism refers to congenital hypothyroidism, which affects 1 per 4000 newborns

· Subclinical hypothyroidism, also referred to as mild hypothyroidism, is defined as normal serum free T4 levels with slightly high serum TSH concentration
Epidemiology

· Hypothyroidism is more common in women with small body size at birth and low body mass index during childhood

· Iodine deficiency as a cause of hypothyroidism is more common internationally. 

· The prevalence is reported as 2-5% depending on the study, increasing to 15% by age 75 years

· Generally, thyroid disease is much more common in females than in males, with reports of prevalence 2-8 times higher in females

· The frequency of hypothyroidism, goiters, and thyroid nodules increases with age. Hypothyroidism is most prevalent in elderly populations, with 2% to as much as 20% of older age groups having some form of hypothyroidism.
Etiology

· Worldwide, iodine deficiency remains the foremost cause of hypothyroidism. 

· In the United States and other areas of adequate iodine intake, autoimmune thyroid disease is most common.

Primary hypothyroidism 

· Autoimmune: The most frequent cause of acquired hypothyroidism is autoimmune thyroiditis (Hashimoto thyroiditis). 
· The body recognizes the thyroid antigens as foreign, and a chronic immune reaction ensues, resulting in lymphocytic infiltration of the gland and progressive destruction of functional thyroid tissue. 
· Up to 95% of affected individuals have circulating antibodies to thyroid tissue. 
· Antimicrosomal or antithyroid peroxidase (anti-TPO) antibodies are found more commonly than antithyroglobulin antibodies (95% vs 60%). 
· These antibodies may not be present early in the disease process and usually disappear over time.   

· Postpartum thyroiditis: Up to 10% of postpartum women may develop lymphocytic thyroiditis in the 2-10 months after delivery. 
· The condition is usually transient (2-4 mo) and can require a short course of treatment with levothyroxine (LT4), but postpartum patients with lymphocytic thyroiditis are at increased risk of permanent hypothyroidism. 
· The hypothyroid state can be preceded by a short thyrotoxic state. 
· High titers of anti-TPO antibodies during pregnancy have been reported to be 97% sensitive and 91% specific for postpartum autoimmune thyroid disease. 

· Subacute granulomatous thyroiditis: Inflammatory conditions or viral syndromes may be associated with transient hyperthyroidism followed by transient hypothyroidism (de Quervain or painful thyroiditis, subacute thyroiditis). 
· These are often associated with fever, malaise, and a painful and tender gland.   

· Drugs: Medicationssuch as amiodarone, interferon alpha, thalidomide, lithium, and stavudine have also been associated with primary hypothyroidism. 

· Iatrogenic: Use of radioactive iodine for treatment of Graves disease generally results in permanent hypothyroidism within 1 year after therapy. 
· Thyroidectomy 

· External neck irradiation (for head and neck neoplasms, breast cancer, or Hodgkin disease) may result in hypothyroidism; patients who have received these treatments require monitoring of thyroid function. 

· Rare: Rare causes include inborn errors of thyroid hormone synthesis. 

· Iodine deficiency or excess: Worldwide, iodine deficiency is the most common cause of hypothyroidism. 
· Excess iodine, as in radiocontrast dyes, amiodarone, health tonics, and seaweed, inhibits iodide organification and thyroid hormone synthesis. 
Central hypothyroidism
· Central hypothyroidism (secondary or tertiary) results when the hypothalamic-pituitary axis is damaged. 
· Various causes should be considered

· Pituitary adenoma 

· Tumors impinging on the hypothalamus 

· History of brain irradiation 

· Drugs (e.g. dopamine, lithium) 

· Sheehan syndrome 

· Genetic disorders

Pathophysiology

· Localized disease of the thyroid gland that results in decreased thyroid hormone production is the most common cause of hypothyroidism. 
· Under normal circumstances, the thyroid releases 100-125 nmol of thyroxine (T4) daily and only small amounts of triiodothyronine (T3). 
· The half-life of T4 is approximately 7-10 days. 
· T4, a prohormone, is converted to T3, the active form of thyroid hormone, in the peripheral tissues by 5’-deiodination. 
· Early in the disease process, compensatory mechanisms maintain T3 levels. 
· Decreased production of T4 causes an increase in the secretion of TSH by the pituitary gland. 
· TSH stimulates hypertrophy and hyperplasia of the thyroid gland and thyroid T4-5'-deiodinase activity. 
· This, in turn, causes the thyroid to release more T3.
Because all metabolically active cells require thyroid hormone, deficiency of the hormone has a wide range of effects. 
· Systemic effects are due to either derangements in metabolic processes or direct effects by myxedematous infiltration (ie accumulation of glucosaminoglycans in the tissues). 
 The myxedematous changes in the heart result in decreased contractility, cardiac enlargement, pericardial effusion, decreased pulse, and decreased cardiac output. 
· In the GI tract, achlorhydria and decreased intestinal transit with gastric stasis can occur. 
· Delayed puberty, anovulation, menstrual irregularities, and infertility are common. 
· Decreased thyroid hormone effect can cause increased levels of total cholesterol and low-density lipoprotein (LDL) cholesterol and a possible change in high-density lipoprotein (HDL) cholesterol due to a change in metabolic clearance. 
· In addition, hypothyroidism may result in an increase in insulin resistance

Clinical features

History

· Hypothyroidism commonly manifests as a slowing in physical and mental activity but may be asymptomatic. 
· Classic signs and symptoms, such as cold intolerance, puffiness, decreased sweating, and coarse skin, previously reported in 90-97% of patients, may actually occur in only 50-64% of younger patients. 
· Myxedema coma is a severe form of hypothyroidism that results in an altered mental status, hypothermia, bradycardia, hypercarbia, and hyponatremia. 
· Cardiomegaly, pericardial effusion, cardiogenic shock, and ascites may be present. 
· Myxedema coma most commonly occurs in individuals with undiagnosed or untreated hypothyroidism who are subjected to an external stress, such as low temperature, infection, or medical intervention (e.g. surgery or hypnotic drugs).
· The following are symptoms of hypothyroidism:   

· Fatigue, loss of energy, lethargy 

· Weight gain 

· Decreased appetite 

· Cold intolerance 

· Dry skin 

· Hair loss 

· Sleepiness  

· Muscle pain, joint pain, weakness in the extremities 

· Depression 

· Emotional lability, mental impairment 

· Forgetfulness, impaired memory, inability to concentrate 

· Constipation 

· Menstrual disturbances, impaired fertility 

· Decreased perspiration 

· Paresthesia and nerve entrapment syndromes 

· Blurred vision 

· Decreased hearing 

· Fullness in the throat, hoarseness

· The following are symptoms more specific to Hashimoto thyroiditis:

· Feeling of fullness in the throat 

· Painless thyroid enlargement 

· Exhaustion 

· Neck pain, sore throat, or both 

· Low-grade fever

Physical

· Physical signs of hypothyroidism include the following:

· Hypothermia 

· Weight gain 

· Slowed speech and movements 

· Dry skin 

· Jaundice 

· Pallor 

· Coarse, brittle, strawlike hair 

· Loss of scalp hair, axillary hair, pubic hair, or a combination 

· Dull facial expression 

· Coarse facial features 

· Periorbital puffiness 

· Macroglossia 

· Goiter 

· Hoarseness 

· Decreased systolic blood pressure and increased diastolic blood pressure 

· Bradycardia 

· Pericardial effusion 

· Abdominal distension, ascites (uncommon) 

· Nonpitting edema (myxedema) 

· Pitting edema of lower extremities 

· Hyporeflexia with delayed relaxation, ataxia, or both

· Additional signs specific to different causes of hypothyroidism, such as diffuse or nodular goiter or pituitary tumor, can occur.
· Metabolic abnormalities associated with hypothyroidism include anemia, dilutional hyponatremia, hyperlipidemia, and reversible increase in creatinine. 
Investigations
Laboratory Studies
· The generally accepted reference range for normal serum TSH is 0.40-4.2 mIU/L.

· Patients with primary hypothyroidism have elevated TSH levels and decreased free hormone levels. Patients with elevated TSH levels but normal free hormone levels or estimates are considered to have mild or subclinical hypothyroidism

· Evaluation of the presence of thyroid autoantibodies (antimicrosomal or anti-TPO antibodies) and antithyroglobulin (anti-Tg) may be helpful in determining the etiology of hypothyroidism or in predicting future hypothyroidism

Imaging 

· Ultrasonographic scanning of the neck and thyroid can be used to detect nodules and infiltrative disease
Treatment

Medical care

· The treatment goals for hypothyroidism are the reversal of clinical progression and the corrections of metabolic derangements as evidenced by normal blood levels of TSH and free T4. 

· Thyroid hormone is administered to supplement or replace endogenous production. 

· Levothyroxine is generally considered to be the treatment of choice for patients with hypothyroidism

· In general, hypothyroidism can be adequately treated with a constant daily dose of levothyroxine (LT4).

· Clinical benefits begin in 3-5 days and level off after 4-6 weeks

· In active form, influences growth and maturation of tissues. Involved in normal growth, metabolism, and development. 

· Produces stable levels of T3 and T4. 

· Administered as a single dose in the morning on an empty stomach.

· 1.6 mcg/kg/d PO; higher doses may be required in pregnancy; in elderly and those with coronary disease or severe COPD, start at 25-50 mcg/d PO, increase by 25-50 mcg/d q4-8wk until desired response achieved
· Maintenance: 50-200 mcg PO qam
· Subclinical hypothyroidism: If treated an initial dose of LT4 25-50 mcg/d can be used and titrated q6-8wk to achieve a target TSH between 0.3 and 3 mIU/mL

· Myxedema coma: 200-250 mcg IV bolus, followed by 100 mcg the next day and then 50 mcg/d PO or IV along with T3; use smaller doses in patients with cardiovascular disease; patients should first receive stress dose steroids in case they have concomitant primary or secondary adrenal insufficiency

Surgical care

· Surgery is indicated for large goiters that compromise tracheoesophageal function; surgery is rarely needed in patients with hypothyroidism and is more common in the treatment of hyperthyroidism.
Thyroid cancer (malignant goitre)
Definition 

· There are five general types of thyroid cancer: 
Epidemiology

· The incidence of thyroid malignancies is 3 times higher in women than in men. 

· The incidence of this disease peaks in the third and fourth decades of life
· Thyroid cancers are divided into papillary carcinomas, follicular carcinomas, medullary thyroid carcinomas (MTCs), anaplastic carcinomas, primary thyroid lymphomas, and primary thyroid sarcomas. 
· Papillary carcinoma represents 80% of all thyroid neoplasms. 
· Follicular carcinoma is the second most common thyroid cancer, accounting for approximately 10% of cases. 
· MTCs represent 5-10% of neoplasms. 
· Anaplastic carcinomas account for 1-2%. 
· Primary lymphomas and sarcomas are rare

Etiology 

· Thyroid carcinomas arise from the 2 cell types present in the thyroid gland. 

· The endodermally derived follicular cell gives rise to papillary, follicular, and probably anaplastic carcinomas. 

· The neuroendocrine-derived calcitonin-producing C cell gives rise to MTCs. 

· Thyroid lymphomas arise from intrathyroid lymphoid tissue, whereas sarcomas likely arise from connective tissue in the thyroid gland

· Radiation exposure significantly increases the risk for thyroid malignancies, particularly papillary thyroid carcinoma.
Classification 

Papillary cell carcinoma

· Epidemiology: Papillary carcinoma is the most common thyroid cancer (60 to 70% of all thyroid cancers). 
· Females are affected two to three times more often than males. 

· It is more frequent in the young (Rare after 40yrs), but is more malignant in the elderly.
· There may be a genetic basis for susceptibility to papillary thyroid cancer.
· Pathology: Papillary thyroid carcinoma is often multifocal
· Slow growing solitary thyroid lump                                 

· Clinical presentation: Most patients with papillary carcinomas present with a solitary thyroid nodule, and are therefore discovered by fine needle aspiration biopsy
· Papillary carcinomas can be aggressive and metastasize through intrathyroidal lymphatic channels to form multifocal tumors and involve regional lymph nodes
· Prognosis: Excellent -90% survival at 10yrs

· Most patients with papillary carcinoma do not die of their disease
· The most important are age at diagnosis, size of the primary tumor, and the presence of soft tissue invasion or distant metastases
Follicular cell carcinoma

· Definition: A well-differentiated tumor of thyroid epithelium, is the second most common type of thyroid cancer after papillary thyroid cancer 
· Epidemiology: Follicular carcinoma accounts for about 15% of thyroid cancers and is more common in the elderly. 
· It also is occasionally associated with a history of radiation exposure and occurs more frequently in females than in males.

· Pathology: It is more malignant than papillary carcinoma, spreading hematogenously with distant metastases. 
· These tumors are more typically uninodular when compared to papillary thyroid carcinoma. 
· While vascular invasion is frequent with follicular carcinoma, spread to lymph nodes is uncommon, occurring in only 8 to 13 percent of cases 
· In contrast, lymph node involvement is very common in papillary thyroid cancer.
· Follicular thyroid cancer typically spreads via hematogenous dissemination. 
· Distant metastases occur in 10 to 15 percent of patients with follicular carcinoma, even in those with small primary tumors. 
· Common sites of distant metastases are bone (with lytic lesions) and lung, and less commonly, the brain, liver, bladder and skin
· Clinical presentation: Follicular carcinoma tends to occur in an older population when compared to other differentiated thyroid cancers.
· Its peak incidence is between ages 40 and 60 years, as compared to papillary thyroid cancer incidence peaking earlier between the ages of 30 to 50 years.
· Investigations: The diagnosis of follicular thyroid carcinoma usually occurs during the evaluation of a cold thyroid nodule. 
· Fine needle aspiration (FNA) is the diagnostic tool of choice in evaluating thyroid nodules
· Treatment: The goal of surgery is to remove any cancer in the neck, including thyroid tissue and metastatic cervical lymph nodes. 
· Follicular carcinoma requires total or near-total thyroidectomy, with no more than 1 to 3 g of normal thyroid tissue remaining in the neck following surgery.
· Radioactive iodine (RAI) treatment is typically used as an adjuvant treatment for differentiated thyroid cancers
· Prognosis: Given that follicular carcinoma typically occurs in older patients, it is more commonly associated with an aggressive clinical course, distant metastases, and higher mortality than papillary thyroid cancer. 
· Women may have a better prognosis than men
Anaplastic carcinoma

· Epidemiology: Anaplastic thyroid carcinoma is one of the least common thyroid carcinomas, accounting for 1.6% of all thyroid cancers. 

· However, it has the most aggressive biologic behavior of all thyroid malignancies and one of the worst survival rates of all malignancies in general. 

· Like papillary and follicular carcinomas, anaplastic thyroid carcinomas affect more women than men, with a female-to-male ratio of about 2-3:1. 

· Patients with anaplastic thyroid carcinomas present later than those with other thyroid malignancies; the former most typically present in the sixth or seventh decade of life

· Pathology: The tumor is characterized by rapid and painful enlargement, and about 80% of patients die within 1 yr of diagnosis.

· Clinical features: Anaplastic thyroid carcinoma manifests as a rapidly growing thyroid mass in contrast to well-differentiated carcinomas, which are comparatively slow growing. 
· Patients commonly present with associated symptoms due to local invasion. 
· Hoarseness and dyspnea resulting from the involvement of the recurrent laryngeal nerve and airway occur in as many as 50% of patients
· Treatment: The progression of disease is rapid, and most patients die from local airway obstruction or complications of pulmonary metastases within 1 year despite all treatment efforts. 
· Total or subtotal thyroidectomy is performed when the extent of the permits it. 
· Neck dissection is added to manage palpable cervical metastases.
· Prognosis: Anaplastic thyroid carcinoma is poorly responsive to multimodality therapy, and median survival is 8.1 months.
Medullary cell carcinoma

· Epidemiology: MTCs represent approximately 5% of all thyroid malignancies. 

· A slight female preponderance is observed. 

· Pathology: Tumors arise from the parafollicular C cells of the thyroid gland. 
· C cells are neural-crest derivatives and produce calcitonin. 
· About 75% of MTCs occur sporadically, and 25% occur familially. 
· Familial cases are commonly multifocal throughout the thyroid gland, whereas sporadic cases are usually not multifocal

· Investigations: Because MTC cells produce calcitonin, elevated serum calcitonin levels are diagnostic of MTC.
· Treatment: Both sporadic MTCs and FMTCs are treated with total thyroidectomy and lymphatic dissection of the anterior compartment of the neck (level VI).
Thyroid lymphoma

· Epidemiology: Primary lymphomas of the thyroid gland represent approximately 2-5% of all thyroid malignancies. 
· Most thyroid lymphomas are non-Hodgkin B-cell tumors. 

· The next most common histologic type is low-grade malignant lymphoma of mucosa-associated lymphoid tissue (MALT).
· The incidence peaks in the sixth decade of life, and most diagnoses are made in patients aged 50-80 years

· This tumor is highly associated with chronic lymphocytic thyroiditis (Hashimoto thyroiditis). 

· Almost all patients with primary thyroid lymphoma have either a clinical history or histologic evidence of chronic lymphocytic thyroiditis.

· Clinical features: The most common clinical presentation is an enlarging thyroid mass. 

· Patients may have clinical or serologic evidence of hypothyroidism. 

· Local extension into the aerodigestive tract or surrounding tissues may cause dysphagia, dyspnea, or symptoms of pressure in the neck. 

· Vocal fold paralysis and hoarseness suggest involvement of the recurrent laryngeal nerve. 

· Regional and distant lymphadenopathy is common

· Treatment: Stage IE lymphomas may be treated with total thyroidectomy followed by postoperative radiation therapy. 

· Surgical excision should not be performed if local infiltration into surrounding tissues is evident. 

· Stage IIE lymphomas are treated with combined chemotherapy and radiation therapy. 

· Doxorubicin or CHOP (i.e. cyclophosphamide, hydroxydaunomycin, Oncovin [vincristine], prednisone) is the commonly used chemotherapeutic regimen

Clinical features

History

· Thyroid carcinoma most commonly manifests as a painless, palpable, solitary thyroid nodule. 

· Patients or physicians discover most of these nodules during routine palpation of the neck.

· The patient's age at presentation is important because solitary nodules are most likely to be malignant in patients older than 60 years and in patients younger than 30 years. 

· In addition, thyroid nodules are associated with an increased rate of malignancy in male individuals. 

· Growth of a nodule may suggest malignancy. 

· Rapid growth is an ominous sign

· Malignant thyroid nodules are usually painless. 

· Sudden onset of pain is more strongly associated with benign disease, such as hemorrhage into a benign cyst or subacute viral thyroiditis, than with malignancy

· Hoarseness suggests involvement of the recurrent laryngeal nerve and vocal fold paralysis. Dysphagia may be a sign of impingement of the digestive tract. 

· Heat intolerance and palpitations suggest autonomously functioning nodules

Physical examination

· Hard and fixed nodules are more suggestive of malignancy than supple mobile nodules are. 

· Thyroid carcinoma is usually nontender to palpation. 

· Firm cervical masses are highly suggestive of regional lymph node metastases. 

· Vocal fold paralysis implies involvement of the recurrent laryngeal nerve

Investigations 
Fine-needle aspiration biopsy

· FNAB is the most important diagnostic tool in evaluating thyroid nodules and should be the first intervention.

Laboratory evaluation

· The serum thyroid-stimulating hormone (TSH) concentration is a highly sensitive measure for hyperthyroidism or hypothyroidism. 

· A sensitive TSH assay is useful in the evaluation of solitary thyroid nodules. 

· A low serum TSH value suggests an autonomously functioning nodule, which typically is benign

· Elevated serum calcitonin levels are highly suggestive of MTC.

Imaging procedures

· Ultrasonography is the imaging modality most commonly used to evaluate thyroid disease.

· Simple cysts found on sonograms are benign, but simple cysts are rarely found. 

· Cysts are most commonly complex, with at least some solid component that could potentially harbor malignancy. 

· Microcalcifications noted on sonograms are associated with thyroid malignancy. 

· Ultrasonography is highly sensitive for thyroid nodules and can depict nodules only a few millimeters in size

· Radioiodine imaging can help in determining the functional status of a nodule. 

· Nonfunctional nodules do not take up radiolabeled iodine-123 and appear as cold spots in the thyroid (cold nodules). 

· Hyperfunctioning nodules take up radioiodine and appear as hot spots (hot nodules). 

· Warm nodules appear similar to the surrounding normal thyroid tissue. 

· Hot or warm nodules were historically thought to be benign; therefore, they did not require further evaluation for malignancy.

· CT scanning and MRI can be used to evaluate soft-tissue extension of large or suspicious thyroid masses into the neck, trachea, or esophagus and to assess metastases to the cervical lymph nodes
Treatment

· Primary treatment for papillary and follicular carcinoma is surgical excision whenever possible. 

· Total thyroidectomy has been the mainstay for treating well-differentiated thyroid carcinoma. 
· After total thyroidectomy, patients undergo radioiodine scanning to detect regional or distant metastatic disease

· Over the years, modifications to total thyroidectomy have been proposed in an effort to reduce recurrent laryngeal nerve injury and hypoparathyroidism associated with total thyroidectomy.

· Subtotal thyroidectomy has been proffered as an alternative to total thyroidectomy. 

· With subtotal thyroidectomy, a small portion of gross thyroid tissue opposite the side of malignancy is left in place to minimize the risk of injuring the recurrent laryngeal nerve and of inadvertently removing the parathyroid glands on that side. 

· Patients usually receive postoperative radioiodine treatment in an attempt to ablate the remaining thyroid tissue

· After thyroidectomy and radioiodine ablation, patients with well-differentiated thyroid carcinoma are maintained on thyroid-suppression suppression. 

· Patients take T4 in daily doses sufficient to suppress TSH production by the pituitary. 

· Low TSH levels in the bloodstream reduce tumoral growth rates and reduce recurrence rates of well-differentiated thyroid carcinomas

· Recurrences are best treated with surgical excision if the disease is clinically evident and surgically accessible. 

· Nonlocalized recurrences detected on the basis of elevated thyroglobulin levels are treated with131 I.

Thyroid storm
Definition

· Thyroid storm, also referred to as thyrotoxic crisis, is an acute, life-threatening, hypermetabolic state induced by excessive release of thyroid hormones (THs) in individuals with thyrotoxicosis.

· The clinical presentation includes fever, tachycardia, hypertension, and neurological and GI abnormalities. 

· Hypertension may be followed by congestive heart failure that is associated with hypotension and shock.
Pathophysiology

· Thyroid storm is a decompensated state of thyroid hormone–induced, severe hypermetabolism involving multiple systems and is the most extreme state of thyrotoxicosis. 

· The clinical picture relates to severely exaggerated effects of THs due to increased release (with or without increased synthesis) or, rarely, increased intake of TH

· Heat intolerance and diaphoresis are common in simple thyrotoxicosis but manifest as hyperpyrexia in thyroid storm. 

· Extremely high metabolism also increases oxygen and energy consumption. 

· Cardiac findings of mild-to-moderate sinus tachycardia in thyrotoxicosis intensify to accelerated tachycardia, hypertension, high-output cardiac failure, and a propensity to develop cardiac arrhythmias. 

· Similarly, irritability and restlessness in thyrotoxicosis progress to severe agitation, delirium, seizures, and coma.
· GI manifestations of thyroid storm include diarrhea, vomiting, jaundice, and abdominal pain, in contrast to only mild elevations of transaminases and simple enhancement of intestinal transport in thyrotoxicosis
Clinical features 

· The clinical manifestations are variable in intensity but reflect hypermetabolism and excessive adrenergic activity. 
· Fever is present, often associated with flushing and sweating. 
· Tachycardia is common, often with atrial fibrillation, high pulse pressure, and occasionally heart failure. 
· Central nervous system symptoms include marked agitation, restlessness, delirium, and coma. 
· Gastrointestinal symptoms include nausea, vomiting, diarrhea, and jaundice. 
· Death may occur from heart failure and shock. 

Treatment

· Patients with thyroid storm should be treated in an ICU setting for close monitoring of vital signs and for access to invasive monitoring and inotropic support, if necessary. 
· Therapy is aimed at (1) ameliorating hyperadrenergic effects of thyroid hormone (TH) on peripheral tissues with use of beta-blockers (eg propranolol, labetalol); (2) decreasing further synthesis of THs with antithyroid medications (eg, propylthiouracil [PTU], methimazole); (3) decreasing hormonal release from the thyroid, using iodides; and (4) preventing further TH secretion and peripheral conversion of T4 to T3, using glucocorticoids or iodinated radiocontrast dyes when available.
· Initial stabilization and management of systemic decompensation is as follows:

· If needed, immediately provide supplemental oxygen, ventilatory support, and intravenous fluids. Dextrose solutions are the preferred intravenous fluids to cope with continuously high metabolic demand. 

· Correct electrolyte abnormalities. 

· Treat cardiac arrhythmia, if necessary. 

· Aggressively control hyperthermia by applying ice packs and cooling blankets and by administering acetaminophen (15 mg/kg orally or rectally every 4 h). 

· Promptly administer antiadrenergic drugs (e.g. propranolol) to minimize sympathomimetic symptoms. 

· Correct the hyperthyroid state. Administer antithyroid medications to block further synthesis of thyroid hormones (THs). High-dose propylthiouracil is preferred because of its early onset of action and capacity to inhibit peripheral conversion of T4 to T3

· Administer iodine compounds (Lugol iodine or potassium iodide) orally or via a nasogastric tube to block the release of THs (at least 1 h after starting antithyroid drug therapy). If available, intravenous radiocontrast dyes such as ipodate and iopanoate can be effective in this regard. These agents are particularly effective at preventing peripheral conversion of T4 to T3. 

· Administer glucocorticoids to decrease peripheral conversion of T4 to T3. This may also be useful in preventing relative adrenal insufficiency due to hyperthyroidism. Hydrocortisone, 50 mg intravenously every 6 hours, will protect the patient against shock and will block the conversion of T4 to T3, rapidly bringing down the level of thyroactive material in the blood.

· Treat the underlying condition, if any, that precipitated thyroid storm and exclude comorbidities such as diabetic ketoacidosis and adrenal insufficiency. Infection should be treated with antibiotics. 

· Rarely, as a life-saving measure, plasmapheresis has been used to treat thyroid storm in adults

