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Thyroid Disorders

Grave’s Disease 
· Grave’s Disease - most common cause of hyperthyroidism

· Demographic - most commonly females 20s-30s, but can occur with any age/gender
· Prevalence - 1-2% of women in US
· Mechanism - thyroid-stimulating immunoglobulins (TSIs) mimic TSH ( bind TSH receptor

· Etiology - probably something to do with T-cells ( CD8 lymphocyte maturation problem; MHC class II HLA-DR3 increases risk 3 fold; 50% concordance in monozygotic twins
· Sx - has general signs, and different presentations based on age:
· General Signs - include goiter, tremor, diaphoresis, tachycardia, lid lag, systolic HTN, A-fib
· Young Sx - include anxiety, diaphoresis, palpitation/tachycardia, insomnia, heat intolerance, 
     weight loss, hyperdefecation
· Old Sx - include angina, atrial fibrillation, weakness, cachexia
· Specific Signs - include Grave’s ophthalmopathy, Grave’s dermopathy, thyroid thrill/bruit:

· Grave’s opthalmopathy (exophthalmos) - eye bulging, periorbital edema, eye muscle weakness

· Symptoms - gritty/dry eyes, periorbital puffiness, diplopia, decreased vision

· Pathogenesis - similar antigen on thyroid and retroorbital tissue (TSH receptor?), leading to extraocular muscles enlarging w/ edema, glycosaminoglycan deposition, mononuclear cell infiltrate, fibrosis

· Course - can be independent of hyperthyroidism; not influenced by hyperthyroidism Tx
· Tx - artificial tears, tape lids closed at night, glucocorticoids, decompression surgery, orbital XRT

· Grave’s dermopathy (pretibial myxedema) - violaceous/red shins, ASx
· Pathogenesis - from glycosaminoglycan deposition
· Prevalence - very rare, usually presenting w/ exophthalmos

· Tx - topical glucocorticoids
· Thyroid thrill/bruit - huge fat juicy thyroid glands

· Onycholysis - separation of nail from nail bed; usually begins on 4th digit
· Lab Evaluation - conduct TSH, Free T4/T3, Iodine uptake, Ig’s
· TSH - will be low (high T4/T3 ( negative feedback)
· Free T4/T3 - will be elevated ( measure these if TSH low
· Radioactive Iodine - uptake increased (will exclude subacute thyroiditis)
· Thyroid-Stimulating Igs (TSI) - TSH-mimicking immune complex, pathognomonic Grave’s dz
· Antithyroid antibodies - often present, but generally worthless test
· Medications - can give antithyroid drugs, β-blockers, and iodide:

· Antithyroid drugs (thionamides) - include propylthiouracil (PTU) and methimazole
· Structure - sulfa group so any pts w/ sulfa allergies shouldn’t get these drugs
· Mechanism - acts to inhibit TPO ( stops T4/T3 synthesis
· PTU - will also inhibit Type 1 deiodinase in high doses ( PTU best for severe dz

· Disease Course - don’t affect long term course of disease, Sx treatment only
· Remission - Grave’s spontaneously resolves in 30% of cases ( can Tx Sx & hope lucky

· QUIZ: SE - most lethal is agranulocytosis (rare but serious PMN depletion); also rash (sulfa like reactions); liver damage, vasculitis, lupus-like syndrome

· β-blockers- can improve sympathetic overdrive-type Sx
· Propranolol - can also inhibit T4(T3 conversion at high doses (other Rx don’t)
· Contraindications - asthma, DM, bradycardia
· Iodide - large doses of iodide can inhibit T4/T3 secretion, but kind of like throwing gas on fire so may cause hyperthyroidism or hypothyroidism; also blocks radioiodine uptake

· Definitive Treatment - if no spontaneous remission over 1 year, can cure through radioiodine or surgery:

· Radioiodine - give patient radioactive iodine, will localize damage to thyroid

· Pros - safe, outpatient, painless

· Cons - slow, can overcorrect (hypothyroidism), and radiation exposure
· Surgery - surgically resect part of thyroid

· Pros - rapid, hypothyroidism less likely

· Cons - inpatient surgery, anesthesia, complications (storm, hypoparathyroid, n. palsy)
QUIZ: Elderly with Atrial Fibrillation - check TSH!

Autonomously Functioning Adenoma 
· Autonomously Functioning Adenoma - aka a “Hot” Nodule ( T4/T3 excess release

· Hyperthyroidism - usually, not enough T4/T3 produced to cause hyperthyroidism

· Toxic adenoma - when adenoma large enough to cause hyperthyroidism ( usually >2.5 cm
· Etiology - often from a constitutively activated TSH receptor mutation

· Labs - look similar to Grave’s except no TSI or anti-thyroid Ig’s (not autoimmune disease)

· Meds - thionamides will lower T4/T3, but not curative
· Tx - only when hyperthyroidism begins; give radioiodine or surgery

· Serial monitoring - when hot adenoma is present but sub-clinical

· Radioiodine - obliterate with radioactive damage

· Surgery - excise adenoma

Multinodular Goiter 
· Multinodular goiter - when thyroid has many nodules with autonomous function
· Toxic multinodular goiter - when autonomous nodules creating T4/T3 sufficient to cause hyperthyroidism
· Demographic - usually elderly
· Etiology - unknown, although possibly a relation to TSH receptor mutation

· Tx - difficult, but same deal ( radioiodine or surgery
Subacute Thyroiditis 
· Subacute thyroiditis - a damaged thyroid will leak T4/T3 (but no increased synthesis ( Grave’s)
· Thyrotoxic Phase - leaked T4/T3 will cause hyperactivation of thyroid hormone targets
· Hypothyroid Phase - T4/T3 leak will feedback on pituitary ( low TSH, hypothyroid later
· Presentation - 30 yo woman w/ respiratory illness last week now has tachycardia, diophoresis, neck pain 
· Post-illness - usually occurs a few weeks after an illness
· Radioiodine Uptake - is low (not a problem of hyperactive thyroid) 
· Tx - may be ASx, but can treat phases with meds:
· β-blockers - can be used to relieve thyrotoxic phase
· Levothyroxine - can be used to relieve hypothyroid phase
· NSAIDS - for neck pain
· Painless Subacute thyroiditis - same as subacute thyroiditis, but no pain… 
Non-Thyroidal Illness Syndrome 
· Non-Thyroidal Illness (Sick Euthyroid) Syndrome - decreased serum T3 (total + free) caused by non-thyroidal illness rather than thyroid dysfunction

· TSH - usually “inappropriately” normal, but can be low in severe cases (or high in recovery)

· T4/Free T4 - usually normal, but can be low in severe cases

· Illness - occurs w/ almost any acute/chronic illness (infection, MI, renal failure, surgery, trauma)

· Etiology - poorly understood, but involves inhibition of 5’ deiodinase, & maybe pituitary TRH resistance

· Prognosis - usually self-limited; full recovery after non-thyroidal illness resolves

· Tx - just watch & wait

· DDx - could be 2o hypothyroidism (more rare though)

Hashimoto’s Thyroiditis 
· Hashimoto’s Thyroiditis - most common cause of hypothyroidism in US
· Demographic - most commonly elderly females (F:M 10:1, increase w/ age)
· Prevalence - affects 5% females, increasing with age
· Auto-immune - an autoimmune disease, Ig’s against TPO and Tg (like taking PTU pill)
· Other autoimmune diseases - at increased risk for Type 1 DM, Addison’s, pernicious anemia...
· HLA-DR5 - increased incidence with this HLA type
· Etiology - likely something to go with CD8 T-cell lymphocyte maturation problem
· Sx - opposite of Grave’s ( fatigue, weakness, cold intolerance, mental slowness, depression, dry skin, 

 constipation, muscle cramps, irregular menses, infertile, mild weight gain

· Signs - have goiter (1o hypothyroidism only), bradycardia, non-pitting edema, HTN, slow speech/move

· Goiter - will have combination of fibrosis (gland dying) & hypertrophy (high TSH)
· Palpation - goiter will feel rough & lumpy/bumpy from fibrosis, unlike Grave’s ( big juicy
· Lab Evaluation - conduct TSH, Free T4/T3, Ig’s
· TSH - will be increased in 1o hypothyroidism (low T4/T3 ( lack of neg. feedback)
· Free T4 - will be decreased ( measure if TSH high
· Free T3 - will be decreased, but less sensitive ( don’t measure; (recall: get all 3 for hyper tho)
· Antibodies - will have anti-TPO and anti-Tg Ig’s
· Tx - give L-thyroxine (synthetic T4… has longer T1/2 than T3)
· Goals - to alleviate Sx and correct TSH (if 1o hypothyroidism) or free T4 (if 2o/3o)
· 1o hypothyroidism - pituitary still sensitive to feedback, thus check sensitive TSH

· 2o/3o hypothyroidism - pituitary insensitive to feedback, TSH useless
Thyroid Nodules 
· Thyroid Nodules - bumpy masses in thyroid, can be from a variety of benign or malignant causes

· Prevalence - present in 5% adults, (F:M 5:1); 95% of which are benign
· DDx - variety of causes, but mainly just want to find out if carcinoma
· History - note gender, duration, symptoms, hyper/hypothyroidism, childhood irradiation:

· Childhood irradiation - to wipe out lymphomas; old facial acne Tx
· Gender - although nodules more common female, malignancy more common in men
· Duration - thyroid cancer grows very slow, can take decades

· Local Symptoms - hoarseness is worrisome

· Hyper/hypothyroidism - suggest benign
· Physical Exam - note size/number, fixation, consistency, adenoma, vocal cords
· Bad Prognosis - if find large, numerous, fixed, hard/rough; and if vocal cords paralyzed
· Good Prognosis - opposite

· Lab Tests - include TSH, US, aspiration, radionuclide scan:

· TSH - check to see if it is a hot nodule ( hyperthyroidism, almost always benign

· Fine Needle Aspiration - key to D​x, done if >1-1.5 cm ( pathologically assess 

· QUIZ: Follicular carcinoma vs. adenoma - difficult to distinguish; Dx problem

· Follow-up - need to see if metastasis to other tissues, developed vasculature, etc

· Ultrasound - assess size & presence of other nodules, differentiate between swollen lymph node

· Radionuclide Scan - usually not done, but can assess iodine uptake

· Hot Nodules - almost always benign

· Cold Nodules - have 5% risk of malignancy; more common (90%), thus scan less helpful

· Tx - different for benign vs. malignant:
· Benign - generally do nothing; can give T4 to lower TSH, can do surgery if big (cosmetic)
· Malignant - get surgery (remove whole thyroid), suppress TSH with T4, give radioiodine I-131

· Tg monitoring - if Tg resurges, then you know cancer is growing back ( Tx
Papillary Thyroid Cancer 
· Papillary Thyroid Cancer - most common type, excellent prognosis

· Spread ​- can spread to cervical nodes (but doesn’t affect prognosis), rarely lung/bone
· Tx - give surgery, zap with T4 to suppress, give radioiodine to attack remaining thyroid tissue

· Monitoring - monitor Tg levels ( marker of tumor resurgence

· Molecular Genetics - involves Ras-MAP Kinase (Ras-MAPK) pathway activation, via:

· BRAF V600E - point mutation most common; 50% ( research Dx via PCR, Tx BRAF inhibitor
· RET oncogene - a RET-PTC translocation can activate RET ( research Dx via PCR…
· Ras - a Ras mutation itself can activate Ras-MAPK pathway
Thyroid Cancer & Nuclear Power Plants

· Nuclear Meltdown - instances like Chernobyl create huge public health issue… thyroid cancer skyrocket

· Treatment - very simple; just take non-radioactive iodide ( competitive inhibition of radioactive I-131
Follicular Thyroid Cancer 
· Papillary Thyroid Cancer - less common than papillary, moderately good prognosis

· Spread - greater tendency to spread to lung/bone, less commonly cervical lymph nodes

· Tx - same as papillary (surgery, T4, radioiodine)

· Monitoring - same as papillary (Tg marker)

· Molecular Genetics - most often caused by translocation fusion of Pax8-PPARγ
· Pax8 - transcription factor controlling development of thyroid and expression of thyroid genes

· PPARγ - nuclear receptor

· Future testing - developing PCR test for Pax8-PPARγ
Medullary Thyroid Cancer 
· Medullary Thyroid Cancer - rare thyroid cancer (~5%) from parafollicular C cells (not follicular)

· Calcitonin - excellent tumor marker, since created by parafollicular cell; used for monitoring
· Types - can be sporadic or part of MEN2a/2b:

· Sporadic - can arise spontaneously

· Multiple Endocrine Neoplasia Syndrome (MEN 2a, 2b) - can arise as part of syndrome:

· (MEN 1) - pituitary adenoma, parathyroid hyperplasia, pancreas; not thyroid cancer
· MEN 2a - medullary carcinoma of thyroid, parathyroid hyperplasia, pheochromocytoma

· MEN 2b - medullary carcinoma of thyroid, pheochromocytoma, (ganglio-)/neuroma

· Molecular Genetics - usually RET point mutation/translocation gain-of-fxn ( autosomal dominant
· RET Mutation Testing - available for Dx before thyroid cancer occurs! Can remove…
· Tx - remove surgically, (T4 & radioiodine not helpful, since not taken up in parafollicular cells)
· Prognosis - isn’t too great
Case 1 - Grave’s
· Presentation - 26 yo F, irregular menses, insomnia, feels hot, tachycardia

· Lab Tests - get all 3: TSH, T4/T3

· Tx - PTU, methimazole, radioiodine

· Later Development of fever ( watch out for agranulocytosis! Stop drug, get CBC
Case 2 - Thyroid Nodule

· Presentation - 40 yo M, 2 cm thyroid nodule

· History - any radiation exposure? Hoarseness? Hypo/hyperthyroidism Sx?

· DDx - benign nodule (Hashimoto’s, Grave’s, subacute thyroiditis), cancer (papillary, follicular)

· Lab Tests - TSH, aspiration

Case 3 - Hashimoto’s

· Presentation - 56 yo F, tired/cold, weight gain

· Exam - lumpy/bumpy thyroid

· Lab Tests - TSH & T4 only

· Tx - levothyroxine
