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ENDOCRINE PATHOLOGY I 

Thyroid Gland 
 

 
I. Introduction 
 
 A. Derived from the evagination of the pharyngeal epithelium. Composed of two        
  lobes and the isthmus; located below and anterior to the larynx 
 

B. 15 to 25 grams gland subdivided by thin fibrous septa into lobules composed of 
20 to 40 evenly dispersed follicles. Histologically follicles are lined by a single 
layer of cuboidal epithelial cells and filled with pink, eosinophilic colloid material 
(thyroglobulin).  Scattered parafollicular cells or C cells are present which 
synthesize and secrete calcitonin (promotes absorption of calcium by the skeletal 
system) 

 
 C.  TSH from the pituitary causes conversion of thyroglobulin to thyroxine (T4) and 

triiodothyronine (T3).  Net increase in the basal metabolic rate: increased 
carbohydrate and lipid catabolism and stimulation of protein synthesis 

  
 D. Thyroid hormones have a critical role in brain development, absence of thyroid   
  hormones during fetal/ neonatal development - interfere with intellectual growth 
 
II. Congenital 
  
 A.  Thyroglossal duct/cyst 

1. Incomplete atrophy of the duct resulting in persistence of a sinus tract 
  2. Located in the midline, anterior to trachea 

3. Pathology:  lined by respiratory or squamous epithelium with normal 
thyroid follicles and lymphocytic infiltrate in the wall 

4. Superimposed infections may lead to abscess formation 
 
 
 
III. Functional Abnormalities 
 
 A. Hyperthyroidism - Thyrotoxicosis 
1. Definition: Hypermetabolic state secondary to excess of free thyroid hormones (T3 and 

T4 in the blood). Hyperthyroidism is the most common cause of thyrotoxicosis and may 
be primary (thyroid causes) or secondary (pitutary tumor). Rare disorders not associated 
with hyperthyroidism may be associated with thyrotoxicosis. Several times the terms 
hyeprthyroidism and thyrotoxicosis are used interchangeably. Please see page 756 table 
20-2. 

 
  2. Etiology/Pathogenesis:  
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   a. Diffuse hyperplasia of the thyroid gland associated with Graves                       
    disease (85% of cases) 
   b. Toxic multinodular goiter 
   c. Toxic adenoma 
 
  3. Clinical manifestations: attributable to both hypermetabolic state as well  
  as overactivity of sympathetic nervous system due to excess of thyroid   
 hormones 

 a. Cardiovascular - increased systolic blood pressure, tachycardia, 
palpitations, some patients develop a low output cardiac failure 
called thyrotoxic dilated cardiomyopathy. 

b.  Neuromuscular - nervousness, emotional lability, muscular 
weakness, fine tremor of the hand; proximal muscle weakness with 
reduced muscle mass is called thyroid myopathy 

c.  GI tract - weight loss with good appetite, diarrhea 
d. Ocular changes - wide staring gaze and lid lag, thyroid 

opthalmopathy with proptosis seen only in Graves disease 
e.  Others - eye changes, heat intolerance, warm skin, excessive 

perspiration, enlarged thyroid gland, osteoporosis 
f.         Thyroid storm - abrupt onset of severe hyperthyroidism most 

commonly seen in patients with underlying Graves disease. Acute 
elevation in catecholamine levels. Medical emergency as patients 
may die of arrhythmias. 

 
  4. Diagnosis:  
   a. serum TSH assay– sensitive as levels decreased even at   
    early stages.  
   b.  Also do serum T4 which would be elevated.  
   c. Measure T3 in the rare cases of T3 toxicosis, wherein T4 is   
    normal.     
   d. In cases with normal/ elevated TSH do a TRH stimulation test , a  
    normal rise in serum TSH after injection of TRH rules out   
    secondary hyperparathyroidism. 
   e. Radioactive iodine uptake - diffuse uptake in Graves disease,  
    increased uptake in a solitary nodule (toxic adenoma) or no uptake  
    (thyroiditis)  
  
 
  
  
B.  Hypothyroidism 

1. Definition: Hypometabolic state due to any abnormality in the 
hypothalamic-pituitary –thyroid axis that interferes with the production of 
adequate levels of thyroid hormone 

2. Refer to page 757 table 20-3, for etiology of hypothyroidism 
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 Primary hypothyroidism accounts for the majority of cases of 
hypothyroidism. May be thyroprivic (absence or loss of thyroid 
parenchyma) or goitrous (enlargement of the gland under the influence of 
TSH). Autoimmune hypothyroidism is the most common cause of goitrous 
hypothyroidism in the iodine sufficient areas of the world. 

  3. Clinical manifestations 
a. Cretinism - characterized by physical retardation and severe 

intellectual disability in an infant 
i. Associated with iodine deficiency (endemic) or from 

inborn errors in metabolism (sporadic) 
ii. Impaired development of the skeletal muscle system and 

CNS resulting in severe mental retardation, short stature, 
coarse facial features, protruding tongue and umbilical 
hernia 

iii. Severity of mental impairment is influenced by the time at 
which thyroid deficiency occurs in utero. Maternal 
hormones cross the placenta for normal fetal brain 
development; if there is deficiency of the maternal 
hormones before the fetal thyroid is developed, the mental 
impairment is severe 

   b.  Myxedema - adult hypothyroidism 
i. gradual slowing of mental and physical activity 
ii. fatigue, lethargy, listlessness, apathy 
iii. Slowed speech; coarse or deepening of voice   
iv. Cold intolerance, decreased sweating 
v. periorbital edema; thick, coarse, cool skin; enlarged tongue 

    vi. Overweight and constipation 
vii. Mental dullness, decreased deep tendon reflexes 

 viii. Accumulation of matrix substances such as 
 glycosaminoglycans and hyaluronic acid in skin, 
 subcutaneous tissue and other visceral sites.  

c.  Diagnosis: 
i.  Laboratory findings: decreased T4 and T3 
ii.  Primary hypothyroidism: Increased TSH 
iii.  Secondary hypothyroidism:  Decreased TSH 
 

  
 
 
 IV. Inflammation / Thyroiditis 
 
   Inflammation of the thyroid gland 
  1. Inflammation with pain, sometimes severe 
   a.  infectious thyroiditis 
   b. subacute granulomatous thyroiditis 
  2. Relatively little pain 
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   a. subacute lymphocytic thyroiditis 
   b. Reidel's thyroiditis 
   c. Hashimoto's thyroiditis  
 
  
 
 
 A.  Hashimoto Thyroiditis/ Chronic lymphocytic thyroiditis 

1. Definition: A specific form of chronic inflammation characterized by 
gradual thyroid failure because of autoimmune destruction of the thyroid 
gland; most common cause of hypothyroidism in iodine sufficient regions 

2. Epidemiology: most prevalent between 45 and 65 years old and more 
common in women, ratio of 10-20:1 

  3. Etiology/Pathogenesis 
a.  Familial clustering with reported associations with HLA- DR5 or 

in a minority with HLA-DR3; may be associated with 
chromosomal abnormalities like Down and Turner syndrome 

b. Sensitization of autoreactive CD4+ T cells is the initiating event 
with resulting: 
i. CD8 + cytotoxic T cell mediated cell death 
ii. cytokine mediated death of thyrocytes 
iii. Antithyroid antibodies (anti-TSH receptor, 

antithyroglobulin, antithyroid peroxidase) causing 
Antibody dependant cell mediated cytotoxicity 

  4. Pathology 
   a. Goiter - diffuse, symmetric enlargement 
 b. Extensive infiltration of the thyroid with plasma cells and 

lymphocytes resulting in lymphoid follicles with well-formed 
germinal centers; Hürthle cell metaplasia; occasionally fibrous 
bands with atrophy of the thyroid  

                        5. Clinical Manifestations 
   a. Painless diffuse enlargement of the gland with hypothyroidism  
   is the classic manifestation. 
 b. Transient hyperthyroidism in some cases due to disruption of 

thyroid follicles and release of hormones early in the course of the 
disease (hashitoxicosis) followed by hypothyroidism 

c. Increased risk for development of other autoimmune diseases and 
B cell lymphoma 

 
  

 
 
B. Subacute (Granulomatous) Thyroiditis/ DeQuervain's thyroiditis 

1. Occurs much less frequently than does Hashimoto, disease most common 
between 40-50 years old and female  predominance of 4:1 

  2. Pathogenesis: viral or post-viral inflammatory process 
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3. Pathology: Variable enlargement of the gland, unilateral or bilateral. 
Histology shows changes dependent on the stage of the disease; early 
phase with neutrophilic infiltrate; later phase with plasma cells, 
lymphocytes macrophages and plasma cells around damaged follicles. 
Multinucleated giant cells surround pools or fragments of colloid hence 
called granulomatous thyroiditis. 

4. Clinical manifestation: Presentation may be sudden or gradual in onset; 
characterized by pain in the neck that may radiate to the upper neck, jaws, 
throat or ears accompanied by fever, malaise and anorexia; transient 
hyperthyroidism followed by self-limiting, asymptomatic hypothyroidism 
lasting 2-8 weeks 

 
 

 
C.  Subacute Lymphocytic (Painless) Thyroiditis  

1. Uncommon cause of hyperthyroidism and mild thyroid enlargement 
  2. Middle age, F>M, may be seen postpartum 
  3.  Etiology unknown, possibly autoimmune 

4.  Mild, symmetric enlargement of thyroid, lymphocytic infiltration with 
hyperplastic germinal centers; fibrosis and Hurthle cell metaplasia 
uncommon. 

5. Clinical Course: painless goiter or transient overt hyperthyroidism or both.  
Some patients transform to hypothyroidism before recovery. Most of the 
patients with postpartum thyroiditis become euthyroid in one year.  

 
 
 

  
 
 
 
 
 
 
 
 
 
 V Graves Disease 
 
  1. A syndrome which includes hyperthyroidism, diffuse hyperplastic goiter,                   
    infiltrative ophthalmopathy (exophthalmos) and infiltrative dermopathy  
  (pretibial myxedema). 

2. Epidemiology - M: F is 1:10, between the ages of 20-40 years of age, 
occurring in 1-2% of US women 

  3. Etiology/Pathogenesis: Autoimmune 
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a. IgG antibodies against the TSH receptor or thyroid-stimulating 
immunoglobulins - stimulates thyroid cells; a specific antibody for 
Graves disease 

b. Thyroid growth-stimulating immunoglobulins- increased 
proliferation of follicular cells 

c. TSH-binding inhibitor immunoglobulins- prevents normal binding 
of TSH receptors 

   d.  Theory: 
i. Molecular mimicry: structural similarities between the 

infectious or exogenous agent and the thyroid epithelial cell 
proteins to which antibodies react against 

ii. Primary T-cell autoimmunity: MHC proteins on the thyroid 
epithelial cells are recognized by defective, activated T 
cells that cause B cell activation and production of 
antibodies 

  4. Pathology 
a. Diffuse hyperplasia with symmetrical gland enlargement; upto 80 

grams in weight. On cut section soft, meaty look.  
b. Histologically demonstrates an increase in the number and size of 

the follicular epithelium and diminished colloid, follicular 
epithelium may be thrown into folds with formation of small 
papillae (lack fibrovascular cores), marked increase in the 
interfollicular lymphoid tissue (follicles/ germinal centers)  
  

c. Post-treatment changes 
i. Iodine - involution, increased colloid and devascularization 
ii. Propylthiouracil (thiourea) - marked hyperplasia and decreased 

colloid 
d.  Changes in extrathyroid tissues : in patients with opthalmopathy 

there is edema with deposition of mucopolysaccharides, lymphoid 
infiltrate and fibrosis of the retro-orbital tissues. Patients with 
dermopathy have thickening of the skin due to deposition of 
glycosaminoglycans and lymphoid infiltrate 

5.  Clinical manifestations 
   Changes referable to thyrotoxicosis and changes specific for Graves  
   disease like diffuse hyperplasia of the thyroid, opthalmopathy and   
   dermopathy. 
   a.  Opthalmopathy - Exophthalmos (abnormal protrusion of eyeball) 
   b.  Dermopathy - pretibial myxedema, skin overlying the shins, looks  
    scaly, thickened and indurated 
    c.  Patients at increased risk of other autoimmune diseases 
 d.  Laboratory (Chemistry) - increased serum levels of total T4, free 

T3 and T4; decreased levels of TSH 
e. Increased radioactive iodine uptake  
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 VI. Diffuse and Multinodular Goiter 
 

 Definition: enlargement of the thyroid due to impaired synthesis of thyroid 
hormone, most often caused by dietary iodine deficiency 

 
  
 A. Diffuse Nontoxic Goiter (Simple or Colloid Goiter) 

1. Characterized by a symmetric diffuse enlargement of the gland without 
forming nodules.  Generally, there is no metabolic abnormality. 

  2. Epidemiology: 
a. Endemic - (term used when goiters present in >10% of population 

in the region) occurs in geographic areas where soil, water, and 
food supply contain low levels of iodine, or in areas where dietary 
practices can interfere with thyroid hormone synthesis 
(consumption of vegetables such as cabbage, cauliflower, brussel 
sprouts, turnips and cassava root - called “goitrogens”) 

b. Sporadic - female, peaks at puberty and young adult life; 
uncommon cause usually due to unknown goitrogens or hereditary 
enzyme defects (autosomal recessive). Most cases- no apparent 
cause. 

3. Etiology/Pathogenesis: Goitrogens or decreased iodine leads to decrease 
thyroid hormone synthesis with a compensatory rise in TSH and the gland 
enlarges 

  4. Pathology/ Morphology: Two phases; hyperplastic phase and phase of  
   colloid involution. In hyperplastic phase, diffuse modest enlargement  
   100-150 grams, some follicles lined by tall columnar cells with   
   intraluminal projections, while other distended with colloid. In the phase  
   of colloid involution (increased supply of Iodine or decreased demand for  
   thyroid hormone), accumulation of colloid in the follicles with cuboidal  
   epithelium. 
  5. Clinical Manifestations 
   a. Children – dyshormonogenetic goiter may cause cretinism 

b. Adults - patients generally euthyroid, mass effect, T4 and T3 
usually normal, however TSH slightly high or at the upper range of 
normal 

 
    
  
 
 B. Multinodular Goiter 

1. Characterized by asymmetric, irregular enlargement of the gland with 
numerous, variably-sized nodules.  Diffuse/ simple goiters evolve into 
multinodular goiters over many years, thus seen in older individuals. 

  2. Epidemiology: same distribution as diffuse goiter 
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3. Etiology/Pathogenesis:  Variations among follicular cells in response to 
stimuli like trophic hormones; both polyclonal and monoclonal nodules 
coexist within the same multinodular goiter 

4. Pathology: asymmetric nodular enlargement; variably-sized nodules of 
follicular hyperplasia or distended, colloid filled follicles with areas of 
degeneration, hemorrhage, calcifications and fibrosis 

  5. Clinical manifestations 
a. Mass effect (up to 2000 gms); disfigurement, compression of  

 adjacent organs like the trachea, esophagus, and superior vena cava 
   b. Most patients are euthyroid or have subclinical hypothyroidism 

c. Minority of patients can develop an autonomous nodule and 
produce hyperthyroidism - (toxic multinodular goiter or also 
known as Plummer's syndrome). The eye or skin changes usually 
associated with Graves disease are NOT SEEN.  

d. Significant because dominant nodules in MNG may present as 
neoplasm. 

   
  
 
 
  
VII. Neoplasms 
 
   Introduction 
  1. Solitary thyroid nodules are present in 1 -10% of the US population and  
  are more common in women (4:1) 

2. Most palpable nodules represent a "dominant nodule" in multinodular 
goiter, cyst, or asymmetric enlargements of non-neoplastic conditions like 
thyroiditis 

  3. Solitary nodule - more likely to be a neoplasm 
4. Nodules in younger patients are more likely to be neoplastic 

  5. Nodule in males is more likely to be neoplastic 
6. History of radiation treatment to the head and neck area is associated with 

increased incidence of thyroid malignancy    
7. Functioning nodules take up radioactive iodine ("hot nodule") and are 

most likely benign 
8. Morphologic evaluation requires fine needle aspiration (FNA) prior to 

surgical excision of the nodule to exclude malignancy 
 

 
 A. Adenomas/ Follicular Adenomas 
 
  1. Discrete, solitary masses derived from follicular epithelium, hence   
   called follicular adenomas. Greater than 90% of solitary nodules are  
   adenomas. Majority are non functional, rare produce thyroid hormones  
   cause thyrotoxicosis and are called toxic adenomas. 
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  2. Etiology/Pathogenesis:  Mutations of RAS or PIK3Ca or bear a   
   PAX8- PPARG fusion gene. Somatic mutations of the thyrotropin (TSH)  
   receptor signaling system that results in a clonal proliferation of cells are  
   seen in more than 50% of toxic adenomas. 
     3. Pathology:  Solitary, well-demarcated, encapsulated lesion, av size about  
   3cm. Fresh specimen bulges from the cut surface and compresses the  
   adjacent thyroid. Well defined intact capsule. Areas of fibrosis,   
   hemorrhage or calcification may be seen. Microscopically there is   
   generally a uniform proliferation of follicles surrounded by a distinct  
   capsule; careful examination for the integrity of capsule is important  
   in distinguishing a follicular adenoma from a carcinoma. 
   Hurthle cell adenoma is composed of oxyphilic cells. 

4. Clinical manifestation: Painless mass that must be differentiated from 
malignancy; generally a "cold nodule" - nonfunctioning although may be a 
"hot nodule" (toxic adenomas). Suspected adenomas of the thyroid are 
removed surgically for complete histopathologic examination for 
evaluation of the capsule to rule out follicular carcinomas. 

 
 

  
  
 B. Malignant Neoplasms 
  1. Epidemiology 
   a. uncommon in the US 

b.  more common in women in the early and middle adult age, 
however more equal distribution in childhood and late adult life. 

c. The relative frequencies of major subtypes are   
     -Papillary carcinoma (75-85%) 
     -Follicular carcinoma (10-20%) 
     -Medullary carcinoma (5%) 

 -Anaplastic carcinoma (rare, less than 5%)    
 
 
Etiology/Pathogenesis 

i. Radiation exposure: treatment of head and neck disorders; 
atomic bomb testing; and nuclear plant disaster 

    ii. Autoimmune disorders, i.e. Hashimotos 
    iii.  Long standing multinodular goiter 

iii. Genetic predisposition: activation or mutation of specific 
oncogenes 

                                                a. Follicular carcinomas harbor mutations in the PI-3K/ AKT 
 signalling pathway; includes mutations of RAS, PI3CA and 
 PTEN genes. Recently 1/3 to 1/2 of follicular carcinomas 
 have a translocation (2;3) with formation of PAX8/PPARγ1 
 fusion product. 
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b. Papillary carcinomas arise via molecular pathway involving 
activation of MAP kinase pathway. Occurs via 
rearrangement of RET or NTRK1 both of which encode 
receptor tyrosine kinases. RET on chromosome 10q11 with 
formation of fusion proteins called RET/PTC. There are 
more than 15 fusion partners of RET, of which RET/PTC1 
and RET/PTC2 are common in sporadic cancers.  
Abnormalities of NTRK1 (chromosome 1q21) are present 
in 5 to 10% of papillary cancers. 1/3 to 1/2 of PTC also 
harbor mutation in the BRAF gene which correlates with 
adverse prognosis. 

c. Medullary carcinomas are associated with MEN 2 
syndrome and also harbor mutations in RET gene  

 d. Anaplastic carcinoma commonly have inactivation   
  mutations of p53 gene and activation of beta catenin gene. 

 
 
  
 Papillary Carcinoma 

  1. Most common form of thyroid cancer, most often between 25 to 50 years  
   of age 
  2. Associated with previous exposure to radiation 

3. Pathology: Solitary or multifocal lesion(s) that may infiltrate locally; 
associated with calcification and cystic changes; well-differentiated 
papillary structures with fibrovascular cores or follicular pattern with 
characteristic nuclear changes (diagnosis of papillary carcinoma is based 
on nuclear features) 

   a. hypochromatic, empty or clear nuclei (Orphan Annie Eyes) 
   b. intranuclear inclusions  

c. nuclear grooves 
 In addition, may see psammoma bodies which are concentrically 

calcified structures in the papillae. 
 Several variants of papillary carcinoma have been described 

including the encapsulated variant, follicular variant, tall cell, 
diffuse sclerosing variant.  

4. Therapy: Total thyroidectomy (and excision of abnormally appearing 
lymph nodes) with postoperative radioiodine scans and ablation of thyroid 
tissue with large doses of 131I followed by thyroid hormone in TSH 
suppressive doses 

5.  Excellent prognosis with >95% 10 year survival 
   

 
  Follicular Carcinoma 
  1. Second most common thyroid cancer 
  2. Present at an older age, 40s and 50s, more common in women, (M:F 3:1) 
  3. Increased incidence in iodine deficient areas 
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4. Pathology:  Solitary, well circumscribed or widely invasive nodule with 
invasion of tumor cells through the capsule and/or vessels; Forms follicles; 
no nuclear features of papillary carcinoma, no psammoma bodies; 

 may be minimally invasive or widely invasive, lymphatic spread 
uncommon 

5. Clinical Course: Slowly enlarging, painless cold nodule (may be hot in 
rare instances), with propensity for vascular (hematogenous) invasion and 
distant metastasis 

7. Therapy: Total thyroidectomy followed by radioactive iodine 
8.  Prognosis is dependent on the extent of invasion, with minimally invasive 

cancers having a 10 year survival of >90%; more than 50% of patients 
with widely invasive tumors die within 10 years 

 
 
  Medullary Carcinoma 

1. Neuroendocrine neoplasm arising from parafollicular C cells 
2. Secrete a wide variety of amines and other bioactive substances, especially 

calcitonin (paraneoplastic syndrome) 
3. 70% sporadic, rest arise as part of MEN syndrome (2A or 2B associated 

with RET mutations) or as a component of familial medullary thyroid 
carcinoma. Cases associated with MEN syndrome may arise in the first 
decade of life, while sporadic and familial cases are seen in the fifth 
decade. 

4. Pathology: Single or multiple lesions (MEN) composed of polygonal to 
spindle cells embedded in amyloid stroma, calcitonin readily demonstrated 
in the neoplastic cells by immunohistochemistry; familial medullary 
carcinomas may demonstrate multicentric C cell hyperplasia. Electron 
microscopy shows electron dense membrane bound vesicles within the 
cytoplasm of tumor cells - characteristic of neuroendocrine neoplasms. 

5. Clinically, sporadic cases present as mass with or without a paraneoplastic 
syndrome; hypocalcemia is not a prominent feature even with elevated 
calcitonin levels. Serum CEA levels may serve as a biomarker in 
calcitonin negative patients.  

 Familial cases may be detected due to thyroid or extrathyroid (other 
endocrine organs) symptoms 

 Medullary carcinomas arising in MEN2B more aggressive. 
 All asymptomatic MEN2 relatives with germline RET mutation - offered 

prophylactic thyroidectomy as early as possible. 
.  
  
 Anaplastic Carcinoma 

  1. Aggressive disease with a 100% mortality rate 
2. Elderly patients, mean age 65 years 
3. Pathology: Microscopically composed of spindle cells, pleomorphic giant 

cells or a mixture of both. Foci of follicular or papillary carcinoma may be 
seen suggesting an origin from a better differentiated tumor 
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4. Clinical Course: Present as large, bulky mass with rapid local growth with 
invasion of local structures; may have lung metastasis at presentation. No 
effective therapy, death in a year’s time due to compromise of vital 
structures in the neck. 

 


