Thyroid Carcinoma

I. Primary thyroid malignancy is relatively uncommon in comparison to benign thyroid disease. There are four major divisions:

II. Major thyroid malignancies

a. Papillary 

b. Follicular 

c. Medullary 

d. Anaplastic

III. The thyroid is also a common site of secondary (metastatic) cancers. Examples include malignant melanoma, and cancers of the lung, breast, kidney, and esophageal. Primary thyroid lymphoma may also occur

IV. Pathophysiology
a. Primary thyroid malignancy is thought to arise from the two cell types; papillary, follicular, and likely anaplastic carcinomas from follicular cells, and medullary thyroid carcinoma from neuroendocrine-derived Calcitonin-producing C-cells

V. Epidemiology
a. Incidence_ 20,000 per year

b. 9/100,000

c. Prevalence at autopsy: 6% occult thyroid malignancy

d. Mortality: 1000-1500 per year

e. Females >males (2:1)

VI. Etiology/Risk Factors
a. Increasing age: Anaplastic, follicular, medullary

b. Age extremes (<30 and > 65): papillary

c. Males <40 years old

d. History of head and neck external radiation
e. Family or personal history: thyroid cancer, MEN 2 and 3, Gardner’s syndrome (familial adenomatous polyposis)

f. Chronic hashimoto’s (lymphocytic) thyroiditis: thyroid lymphoma

g. Solitary thyroid nodule

i. Prevalence

1. Palpable: 4-7% (10-20 million)

2. Incidental on ultrasonography: 19-67%

ii. 50% at autopsy

iii. 5-10% are malignant

VII. Solitary Nodule “Red Flags” for thyroid cancer
a. Male gender
b. Extremes in age (younger than 20 years and older than 65 years)

c. Rapid, painless growth of nodule

d. Continued growth with thyroxine administration

e. Symptoms of local invasion (dysphagia, neck pain, hoarseness)

f. History of radiation to the head and neck

g. Enlarged lymph nodes

h. Fixed nodule

i. Family history of thyroid cancer or polyposis (Gardner’s syndrome)

j. “Cold” nodule

VIII. Multinodular goiter: <5% are malignant

IX. History
a. Painless neck mass

i. Indolent or rapid growth may occur

b. Dysphagia/odynophagia

c. Neck pain

d. Dyspnea

e. Hoarseness

f. Manifestations of metastatic disease: lymph nodes, lungs, bone

g. Flushing, diarrhea, Cushing’s syndrome: medullary thyroid cancer

X. Physical 
a. Palpable thyroid nodule

i. Firm/hard, non-tender, fixed, large (>4cm)

b. Thyroid fixated to skin or trachea

c. Cervical and supraclavicular lymphadenopathy

d. Tracheal wheezing

e. Manifestations of metastatic disease

f. Associated endocrine signs

	Thyroid Malignancy
	Historical
	Characteristics
	Other/Prognosis/Mortality

	Papillary (up to 90%)
	Bimodal frequency

Associated with head and neck radiation

Women 3:1
	Arises from thyroxine and thyroglobulin producing follicular cells

Insidious growth, well differentiated

Histology: psammoma bodies and “Orphan Annie” cells

Local invasion to cervical lymph nodes (80%), or less commonly, distant (lungs)
	Best prognosis of all thyroid cancer: 10 year survival rate is 70-80%

5% mortality at 20 years with no local invasion or distant metastasis

	Follicular (5-10%)
	Peak incidence: 50-60 years

Associated with iodine deficiency

Women 3:1
	Well differentiated 

Histology: resembles normal thyroid epithelium

Early Hematogenous spread to lung, bone, or CNS common

Hurthle cell variant: aggressive follicular subtype (does not take up 131I
	May secrete thyroxine causing thyrotoxicosis

131 I uptake and concentration

24% mortality at 5 years

Hurthle cell: 40-50% mortality rate

	Medullary (10%)
	May be associated with MEN 2, MEN 3, and familial medullary thyroid cancer syndrome, or sporadic

Slight female predominance
	Derived from parafollicular (C)cells

Early metastasis to trachea, local and mediastinal lymph nodes and muscle

Metastasis to lungs, bones, adrenal glands, or liver occurs later
	May secrete Calcitonin, serotonin, ACTH, CRH

CEA may be elevated

The most common cause of death in MEN 2 and 3

Prognosis is variable; overall 10-year survival rate 65%

Childhood prophylactic thyroidectomy

	Anaplastic (1-5%)
	Incidence: 60-70 years

Slight female predominance

Chronic papillary carcinoma may transform into Anaplastic
	Highly aggressive and locally invasive, characterized by necrosis and hemorrhage

Histology: squamoid, spindle, and giant cells

Early local )causing hoarseness, hemoptysis, and dyspnea) and metastatic spread
	All cases are stage IV

often inoperable, and refractory to External beam radiation and radioiodine therapies; poor response to chemotherapy

Dismal prognosis; median survival 8.1 months

Mortality rate: 80% at 1 year, 98-100% at 5 years

	Lymphoma (5%)
	Typically women aged 55-75 

Rapidly enlarging, painful mass

History of chronic lymphocytic thyroiditis (60-70x risk of lymphoma versus general population
	Most are non-Hodgkin B-cell tumors, others may be mucosa-associated lymphoid tissue (MALT)

Lymphoma is usually localized to thyroid gland, but regional and distant lymphadenopathy is common
	Positive serum antithyroglobulin or anti-thyroid peroxidase antibody

Hypothyroidism may be present

Sensitive to external radiation

Stage 1 (localized disease) five year survival: 100%

Extra-thyroid involvement: 63%


XI. Diagnosis

a. CBC with differential 

b. BMP

c. Thyroid function tests

d. Serum calcitonin (medullary-causing hypocalcemia) and carcinoembryonic antigen

e. Serum thyroglobulin- usually elevated
f. Serum antithyroglobulin, antimicrosomal antibodies, anti-thyroid peroxidase antibodies

g. Fine needle aspiration biopsy (FNA)- test of choice
i. Often combined with thyroid ultrasound
h. Neck ultrasound

i. CXR

j. Whole body radionuclide (radioactive iodine) scanning

i. Hot nodules- can show function as well as uptake
1. Hot nodules are good except in follicular 

ii. Cold nodules- more likely to be malignant
1. Only 20% are malignant

2. Suggestive but not diagnostic of disease

k. TSH suppression test- shrinkage 
l. PET scan

m. CT scan

n. MRI

o. hCG

XII. Management
a. Surgical excision- total or near total thyroidectomy treatment of choice
i. Complications

1. Hypothyroidism

2. Hypoparathyroidism
b. External beam radiation

c. Radioiodine 131 I ablation + lithium- lithium potentiates effects of ablation
i. Lithium may cause hypothyroidsm

d. TSH suppression therapy

e. Chemotherapy: doxorubicin

f. Palliative
