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Benign Nontoxic ConditionsBenign Nontoxic Conditions
Diffuse and Nodular GoiterDiffuse and Nodular Goiter

Benign Toxic ConditionsBenign Toxic Conditions
Toxic Multinodular GoiterToxic Multinodular Goiter
Graves’ DiseaseGraves’ Disease
Toxic AdenomaToxic Adenoma

Inflammatory ConditionsInflammatory Conditions
Chronic (Hashimoto’s) ThyroiditisChronic (Hashimoto’s) Thyroiditis
Subacute (De Quervain’s) ThyroiditisSubacute (De Quervain’s) Thyroiditis
Riedel’s ThyroiditisRiedel’s Thyroiditis



AnatomyAnatomy



AnatomyAnatomy



HistologyHistology



Thyroid Hormone SynthesisThyroid Hormone Synthesis

1. Iodide trapping1. Iodide trapping
2. Oxidation of iodide and 2. Oxidation of iodide and 
iodination of thyroglobuliniodination of thyroglobulin
3. Coupling of iodotyrosine 3. Coupling of iodotyrosine 
molecules within thyroglobulin molecules within thyroglobulin 
(formation of T3 and T4)(formation of T3 and T4)
4. Proteolysis of thyroglobulin4. Proteolysis of thyroglobulin
5. Deiodination of 5. Deiodination of 
iodotyrosinesiodotyrosines
6. Intrathyroidal deiodination 6. Intrathyroidal deiodination 
of T4 to T3of T4 to T3



Hypothalamic Pituitary AxisHypothalamic Pituitary Axis



Effects of Thyroid HormoneEffects of Thyroid Hormone

Fetal brain and skeletal maturationFetal brain and skeletal maturation
Increase in basal metabolic rateIncrease in basal metabolic rate
Inotropic and chronotropic effects on heartInotropic and chronotropic effects on heart
Increases sensitivity to catecholaminesIncreases sensitivity to catecholamines
Stimulates gut motilityStimulates gut motility
Increase bone turnoverIncrease bone turnover
Increase in serum glucose, decrease in serum Increase in serum glucose, decrease in serum 
cholesterolcholesterol



GoitrogenesisGoitrogenesis

Iodine deficiency results in hypothyroidismIodine deficiency results in hypothyroidism
Increasing TSH causes hypertrophy of thyroid Increasing TSH causes hypertrophy of thyroid 
(diffuse nontoxic goiter)(diffuse nontoxic goiter)
Follicles may become autonomous; certain Follicles may become autonomous; certain 
follicles will have greater intrinsic growth and follicles will have greater intrinsic growth and 
functional capability (multinodular goiter)functional capability (multinodular goiter)
Follicles continue to grow and function despite Follicles continue to grow and function despite 
decreasing TSH (toxic multinodular goiter)decreasing TSH (toxic multinodular goiter)
Sporadic vs. endemic goiterSporadic vs. endemic goiter



PresentationPresentation

Usually picked up on routine physical Usually picked up on routine physical 
exam or as incidental findingexam or as incidental finding
Patients may have clinical or subclinical Patients may have clinical or subclinical 
thyrotoxicosisthyrotoxicosis
Patients may have compressive Patients may have compressive 
symptoms: tracheal, vascular, esophageal, symptoms: tracheal, vascular, esophageal, 
recurrent laryngeal nerverecurrent laryngeal nerve



FlowFlow--Volume LoopVolume Loop



Tracheal CompressionTracheal Compression



Gross and Microscopic PathologyGross and Microscopic Pathology
Multinodular GoiterMultinodular Goiter



Treatment of Diffuse or Treatment of Diffuse or 
Multinodular GoiterMultinodular Goiter

Suppressive TherapySuppressive Therapy
Antithyroid Medications: Propylthiouracil Antithyroid Medications: Propylthiouracil 
and Methimazoleand Methimazole
II--131131
Surgical TherapySurgical Therapy



Graves’ DiseaseGraves’ Disease

Most common form of thyrotoxicosisMost common form of thyrotoxicosis
Autoimmune etiology with familial Autoimmune etiology with familial 
predispositionpredisposition
Thyroid receptor stimulating antibody Thyroid receptor stimulating antibody 
unique to Graves’ disease; other unique to Graves’ disease; other 
autoantibodies present (TgAb, TPOAb)autoantibodies present (TgAb, TPOAb)
Affects females five times more often than Affects females five times more often than 
malesmales



Presentation of Graves’ DiseasePresentation of Graves’ Disease

Thyrotoxicosis: palpitations, nervousness, Thyrotoxicosis: palpitations, nervousness, 
easy fatigability, diarrhea, excessive easy fatigability, diarrhea, excessive 
sweating, intolerance to heat, weight losssweating, intolerance to heat, weight loss
Eye signsEye signs
Diffuse goiterDiffuse goiter



Graves’ OphthalmopathyGraves’ Ophthalmopathy

Class one: spasm of upper lids Class one: spasm of upper lids 
with thyrotoxicosiswith thyrotoxicosis
Class two: periorbital edema Class two: periorbital edema 
and chemosisand chemosis
Class three: proptosisClass three: proptosis
Class four: extraocular muscle Class four: extraocular muscle 
involvementinvolvement
Class five: corneal involvementClass five: corneal involvement
Class six: loss of vision due to Class six: loss of vision due to 
optic nerve involvementoptic nerve involvement



Graves’ Gross and Microscopic Graves’ Gross and Microscopic 
PathologyPathology



TreatmentTreatment

Antithyroid DrugsAntithyroid Drugs
May require prolonged therapyMay require prolonged therapy

Radioactive iodineRadioactive iodine
May worsen ophthalmopathy unless followed by May worsen ophthalmopathy unless followed by 
steroidssteroids

SurgerySurgery
Make patient euthyroid prior to surgeryMake patient euthyroid prior to surgery
Potassium iodide two weeks prior to surgery can Potassium iodide two weeks prior to surgery can 
decrease the vascularity of the glanddecrease the vascularity of the gland



Thyrotoxicosis and Thyroid StormThyrotoxicosis and Thyroid Storm

Acute thyrotoxicosis: betaAcute thyrotoxicosis: beta--blockers, blockers, 
barbiturates, cholestyraminebarbiturates, cholestyramine
Thyroid storm: manage aggressively with Thyroid storm: manage aggressively with 
betabeta--blockers, calcium channel blockers, blockers, calcium channel blockers, 
PTU, methimazole, sodium iodide, digitalis PTU, methimazole, sodium iodide, digitalis 
or diuretics for heart failure, fluid and or diuretics for heart failure, fluid and 
electrolyte managementelectrolyte management



Toxic AdenomaToxic Adenoma

Autonomously functioning thyroid nodule Autonomously functioning thyroid nodule 
hypersecreting T3 and T4 resulting in hypersecreting T3 and T4 resulting in 
thyrotoxicosis (Plummer’s disease)thyrotoxicosis (Plummer’s disease)
Almost never malignantAlmost never malignant
Manage with antithyroid drugs followed by Manage with antithyroid drugs followed by 
either Ieither I--131 or surgery131 or surgery



Chronic ThyroiditisChronic Thyroiditis

Also known as Hashimoto’s diseaseAlso known as Hashimoto’s disease
Probably the most common cause of Probably the most common cause of 
hypothyroidism in United Stateshypothyroidism in United States
Autoantibodies include: thyroglobulin Autoantibodies include: thyroglobulin 
antibody, thyroid peroxidase antibody, antibody, thyroid peroxidase antibody, 
TSH receptor blocking antibodyTSH receptor blocking antibody



Gross and Microscopic Pathology of Gross and Microscopic Pathology of 
Chronic ThyroiditisChronic Thyroiditis



Presentation and CoursePresentation and Course

Painless goiter in a patient who is either Painless goiter in a patient who is either 
euthyroid or mildly hypothyroideuthyroid or mildly hypothyroid
Low incidence of permanent Low incidence of permanent 
hypothyroidismhypothyroidism
May have periods of thyrotoxicosisMay have periods of thyrotoxicosis
Treat with levothyroxineTreat with levothyroxine



Subacute ThyroiditisSubacute Thyroiditis

Also known as De Quervain's thyroiditisAlso known as De Quervain's thyroiditis
Most common cause of thyroid pain and Most common cause of thyroid pain and 
tendernesstenderness
Acute inflammatory disease most likely Acute inflammatory disease most likely 
due to viral infectiondue to viral infection
Transient hyperthyroidism followed by Transient hyperthyroidism followed by 
transient hypothyroidism; permanent transient hypothyroidism; permanent 
hypothyroidism or relapses are uncommonhypothyroidism or relapses are uncommon



Treatment of Subacute ThyroiditisTreatment of Subacute Thyroiditis

Symptomatic: NSAIDS or a glucocorticoidSymptomatic: NSAIDS or a glucocorticoid
BetaBeta--blockers indicated if there are signs blockers indicated if there are signs 
of thyrotoxicosisof thyrotoxicosis
Levothyroxine may be given during Levothyroxine may be given during 
hypothyroid phasehypothyroid phase



Histopathology of Subacute Histopathology of Subacute 
ThyroiditisThyroiditis



Riedel’s ThyroiditisRiedel’s Thyroiditis

Rare disorder usually affecting middleRare disorder usually affecting middle--
aged womenaged women
Likely autoimmune etiologyLikely autoimmune etiology
Fibrous tissue replaces thyroid glandFibrous tissue replaces thyroid gland
Patients present with a rapidly enlarging Patients present with a rapidly enlarging 
hard neck masshard neck mass



Histopathology of Riedel’s Histopathology of Riedel’s 
ThyroiditisThyroiditis
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