Thyroid Inflammation 10-03-04

Thyroiditis (Robbins pp 1133)

Thyroiditis refers to inflammation of the thyroid gland. Concept: 1) acute illness with severe pain, 2) little inflammation with thyroid dysfunction. Types of infection: 1) acute (direct seeding, haematogenous), 2) chronic (immunocompromised patients, usually: mycobacteria, fungi, pneumocystis). We will consider the most common types of thyroiditis: Hashimoto’s thyroiditis, Sub-acute granulomatous thyroiditis.
Hashimoto’s thyroiditis (Robbins pp 1134, Fig 26-8)

General: Most common cause of hypothyroidism in normal iodine levels. 

Epidemiology: female > male, 10-20:1. Middle aged woman affected most.

Pathogenesis: Autoimmune process. Two theories: 1) T cell defect: T cells are defective ( recognize the antigens on MHC molecules ( get activated ( a) interact with B cells and stimulate production of anti-thyroid antibodies which stimulate further cytotoxic damage towards the thyroid, b) helper T cells induce formation of CD8+ cells ( directly cytotoxic to thyroid. B cells produce range of antibodies against: thyroglobulin & thyroid peroxidase (occurs in lots of thyroid disorders), TSH receptor (specific for Grave’s and Hasihimotos), iodine transporter (blocks this ( no iodine transport to thyroid ( iodine require for thyroid hormone ( hypothyroidism). 2) Apoptosis: IL-1B is abundant in Hashimoto’s thyroiditis ( induces expression of Fas on cells ( triggers Fas-FasL interaction among thyroid epithelial cells ( apoptosis occurs. 

Morphology: Macroscopy: diffuse enlargement + sometimes with localized enlargement. Microscopy: 1) parenchymal mononuclear inflammatory infiltrate (plasma cells, lymphocytes) + germinal centers, 2) residual thyroid epithelial cells ( highly eosinophilic + granular cytoplasm ( hurthle cells, 3) increased interstitial fibrosis. 

Clinical course: diffusely enlarged goiter, transient thyrotoxicosis (compensatory period before hypothyroidism), low T3/T4 levels + high TSH levels, decreased iodine uptake. 

Subacute granulomatous / De Quervain thyroiditis (Robbins pp 1135, Fig 26-9)

General: Much less common than previous disease

Epidemiology: female > male

Pathogenesis: Thought to be caused by a viral infection / or a post-viral inflammatory process. Virus associations: Coxsackie, mumps, measles, and adenovirus. Pathogenetic model: Virus antigens are presented by macrophages ( stimulates cytotoxic T cell response ( causes thyroid follicular cell damage. 

Morphology: Macroscopy: firm bilateral enlargement, yellow/white areas representing les ion (compared to normal brown colour of thyroid gland). Microscopy: Patchy changes indicate there are different waves of attacks. 1) initial acute inflammatory infiltrate (neutrophils) disrupting follicles ( microabscesses, 2) later on multinucleate giant cells surround colloid material (i.e: granulomatous thyroiditis), 3) finally fibrosis occurs. 

Clinical course: 1) neck pain radiating ( upper neck, jaw, throat, ears, worse on swallowing, 2) systemic symptoms of: fever, malaise, myalgia, fatigue, LOW. Initially there is transient hyperthyroidism followed by transient hypothyroidism lasting 2-8 wks ( recovery is complete. 

Graves’ Disease (Robbins 1136, Fig 26-10)

General: Classical triad of symptoms: 1) hyperthyroidism, 2) ophthalmopathy ( exophthalmos, 3) pre-tibial myxoedema. 

Epidemiology: female > male, 7:1. 

Pathogenesis: Autoimmune process. Auto-antibodies to the TSH receptor are produced. Autoantibodies are: 1) thyroid stimulating Ig (TSI): Long-acting-thyroid-stimulator was found in Graves disease patients ( binds to TSH receptors ( stimulates adenylate cyclase ( resultant release of thyroid hormone, 2) Thyroid growth-stimulating Ig: binds to TSH receptor ( proliferation of thyroid follicular epithelium, 3) TSH-binding inhibitor Ig: similar action to LATS ( but some produce hyperactivity while others produce hypoactivity. Pathogenetic models: 1) molecular mimicry: structures of infectious agents similar to thyroid proteins ( immune response gets mixed up against thyroid, 2) 10 T cell auto-immunity: T cells activate ( excite B cells ( autoantibodies produced against TSH-receptor. 

Morphology: Macroscopy: symmetrical diffuse hypertrophy/hyperplasia. Microscopy: “too many cells”. 1) follicular crowding: tall columnar cells encroaching upon the colloid ( forming papillary structures (lack fibrovascular core – unlike papillary Ca), 2) increase in lymphoid tissue in stroma ( large lymphoid aggregates in some areas. 

Clinical course: symmetrical mass in neck, ophthalmopathy, pre-tibial myxoedema (scaly thickening + induration of skin overlying shins, orange peel texture), ( T3+T4, ( TSH, ( uptake of radioactive iodine. 

Diffuse Non-toxic goiter / Colloid / Simple goiter (Robbins 1138, Fig 26-11)

This is a special form of goiter which does not produce nodularity. Epidemiology: Occurs I deficient areas (i.e.: Himalayas, Alps, Andes), + also has sporadic distribution. Pathogenesis: Iodine related: Lack of iodine ( compensatory rise in TSH (i.e.: wants to produce more thyroid hormone) ( follicular hypertrophy + hyperplasia ( goitrous enlargement. Sporadic: 1) iodine transport defect, 2) organization defect, 3) dehalogenase defect, 4) iodotyrosine coupling defect. (Not mentioned in lecture notes). 

Morphology: 1) Hyperplastic stage: columnar epithelium piles up and forms papillary like structures similar to Graves disease, 2) Colloid involution. The epithelium is flattened/cuboidal shape as opposed to normal columnar type. 

Multi-nodular goiter (Robbins pp 1139, Fig 26-11)

This is basically when hyperplastic and colloid involution occurs repeatedly to cause irregular enlargement of the thyroid. All long standing diffuse-non toxic goitre’s become multinodular with time. 

Pathogenesis: similar to benign neoplasm. See later.

Morphology: Macroscopy: multilobular, asymmetrically enlarged glands. Cut surface may show areas of fibrosis, haemorrhage, gelatinous colloid, calcifications, cystic changes. Microscopy: 1) Colloid rich follicles lined by inactive flattened epithelial cells with areas of epithelial hyperplasia + hypertrophy. 

Clinical course: 1) cosmetic, 2) mechanical obstruction (i.e.: dysphagia, tracheal obstruction, large vessel compression), 3) euthyroid: most patients, sometimes hyperthyroidism ( Plummer syndrome, 4) uneven radioiodine uptake. 

