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Introduction

Hyperthyroidism

Hypothyroidism

Non-neoplastic diseases
• Thyroiditis
• Graves disease



• Most common cause of 
hyperthyroidism in US! 

• Autoimmune: anti-TSH receptor 
antibodies stimulate thyroid growth

• Triad: hyperthyroidism, 
ophthalmopathy, dermopathy

Graves Disease



Marty Feldman



Exophthalmos



Graves disease dermopathy



Graves disease: papillae and scalloped colloid



Introduction

Hyperthyroidism

Hypothyroidism

Non-neoplastic diseases
• Thyroiditis
• Graves disease
• Goiter



• “Goiter” = big thyroid gland

• Latin guttar (throat)

• Inflammatory (thyroiditis) or 
non-inflammatory (defective T4 synthesis)

Goiter



Goiter



Goiter



no iodine

enzyme defects

¯ T4  TSH

unknown reasons



hyperplasia

involution

trauma

simple goiter

multinodular goiter



Multinodular goiter



Introduction

Hyperthyroidism

Hypothyroidism

Non-neoplastic diseases

Neoplastic diseases
• Benign



Most neoplasms present as nodules.

• Nodules are common!

• Most are benign.

• Thyroid carcinoma is uncommon.

Thyroid neoplasms



adenoma

carcinoma

Incidence of thyroid carcinoma vs. adenoma



Thyroid fine needle aspiration



Hürthle cells of Hashimoto thyroiditis



Papillary carcinoma



Follicular cells



biopsy or FNA

cancer just follicles thyroiditis

take it out! treat it!



• Common! 
• Most patients are euthyroid
• Some are hyperthyroid

Thyroid adenoma



Adenoma



Adenoma



Adenoma



Treatment: take it out!

Q. Why, if it’s benign?

A. Adenoma can look like carcinoma. 
Need to see whole capsule to tell 
the two apart.

Thyroid adenoma



Introduction

Hyperthyroidism

Hypothyroidism

Non-neoplastic diseases

Neoplastic diseases
• Benign
• Malignant



papillary 
(80%)

follicular 
(10%)

anaplastic (<5%)

Incidence of Different Types of Thyroid Carcinoma

medullary (5%)



• Most common thyroid malignancy

• Excellent prognosis (>95% 10y survival)

• “Orphan Annie” tumor

Papillary Thyroid Carcinoma



Papillary thyroid carcinoma



Papillary carcinoma: Orphan Annie nuclei



Papillary carcinoma: psammoma body



• Often affects younger women

• Tends to stay around for years    
without getting any bigger

• Is usually well-behaved; seldom       
kills people

• Has nuclei that resemble Orphan 
Annie’s eyes

• Has psammoma bodies (from 
the greek psammos, or sand) -
Annie’s dog is named Sandy

Papillary Carcinoma: The Little Orphan Annie Tumor



• Second most common type

• Young patient with small, minimally 
invasive tumor: 95% 10y survival

• Prognosis worsens with increasing age, 
tumor size, and invasiveness

Follicular Thyroid Carcinoma



Follicular thyroid carcinoma: vascular invasion



• Rare

• Endocrine tumor (of C cells)

• Confined to thyroid: 90% 10y survival 

• Distant mets: 20% 10y survival

Medullary Thyroid Carcinoma



Medullary thyroid carcinoma



• Rarest type

• Bulky, fast-growing, invasive neck mass

• Usually metastatic at diagnosis

• Very bad prognosis (<10% 5y survival) 

Anaplastic Thyroid Carcinoma



Anaplastic thyroid carcinoma



Adrenal
Pathology



Introduction

Too much hormone

Too little hormone

Tumors



Introduction



• Two glands

• Upper pole of kidneys

• 4 g each

• Cortex (three zones)

• Medulla

Adrenal Anatomy



Adrenal gland anatomy



Hormones:

Mineralocorticoids
(e.g., aldosterone)

Glucocorticoids
(e.g., cortisone)

and

Sex hormones
e.g., dehydroepiandrosterone)

CapsuleZona glomerulosa

Zona fasiculata

Zona reticularis

Medulla

Adrenalin

Noradrenalin

Adrenal gland histology and hormones



Introduction

Too much hormone



Introduction

Too much hormone
• Cushing syndrome



• Maintains Blood pressure 

• Breaks down Bone

• Suppresses Inflammation

• Suppresses Immune system

• Stimulates Gluconeogenesis

Cortisol is BBIIG:



• Hypertension
• Characteristic pattern of weight gain
• Glucose intolerance
• Infection

Cushing Syndrome



Cushing syndrome: buffalo hump



Cushing syndrome: moon facies



Causes of Cushing syndrome

Most 
common 

cause 
overall

Of the three endogenous causes of Cushing syndrome, 
pituitary adenoma is the most common by far!



Introduction

Too much hormone

Too little hormone
• Adrenal insufficiency



• Also called Addison disease

• Too little cortisol and mineralocorticoids

• Usual cause: autoimmune

• Symptoms
• Slow onset 
• Weakness, fatigue, GI complaints
• Hypotension
• Skin hyperpigmentation

Primary Chronic Adrenal Insufficiency



Hyperpigmentation in Addison disease



Hyperpigmentation in Addison disease



M.J.

Previously healthy 33 y/o 
female, who began having 
symptoms: fatigue, skin 
bronzing, weight loss, salty 
food cravings

Wednesday
• Headache

Thursday
• Very fatigued, vomiting

Saturday
• Husband brought to ER
• Vision loss right eye
• IV fluids unhelpful





Sunday
• Right side paralyzed
• Oxygen levels dropping
• CT: brain swelling
• Coma
• BP 70/33
• Given IV fluids, respirator
• 40 pound weight gain

Tuesday
• No brain activity, kidneys shutting down
• “Nothing else can be done”



Thursday
• Different doctor
• IV Na+, hydrocortisone, dextrose

Saturday
• Opened eyes

Sunday
• Started removing IVs

Next weeks
• Removed feeding tube
• Speech, physical, occupational therapy



Two months later
• Back to work
• Feeling normal
• Cortisol and

prednisone  
daily, for life

• Carry crisis kit 
(hydrocortisone)



Adrenals suddenly aren’t releasing their hormones

Primary Acute Adrenal Insufficiency

Causes:
• Addisonian crisis 
• Rapid steroid withdrawal
• Massive adrenal hemorrhage 

(e.g., Waterhouse-Friderichson)



• Bacterial infection (N. meningitidis)

• Hypotension, shock

• DIC

• Massive, bilateral adrenal hemorrhage 

• Rapidly progressive

Waterhouse-Friderichsen Syndrome



Introduction

Too much hormone

Too little hormone

Tumors



• Neoplasm of catecholamine-producing cells

• Causes hypertension! 

• Urine: catecholamines, VMA and metanephrines

• The 10% tumor!
• 10% extra-adrenal (“paraganglioma”)
• 10% bilateral
• 10% (or more) familial
• 10% malignant
• 10% don’t have hypertension

Pheochromocytoma



• Pressure (increased blood pressure)

• Pain (headache)

• Perspiration

• Palpitations (tachycardia)

• Pallor

• Paroxysms!

Symptoms of pheochromocytoma:



Pheochromocytoma

Tumor
Adrenal
cortex



• Derived from neural crest cells

• Relatively common childhood tumor

• Prognosis better in:
• Children < 18 months
• Lower stage/grade
• Hyperdiploid tumors
• Fewer copies of N-myc

Neuroblastoma



Neuroblastoma

Homer-Wright rosettes



Cathedral rose window Homer-Wright rosette

Neuroblastoma cells Neuropil



MEN Syndromes



Brad Pitt  vs.  John Cleese











No contest!



• Genetic disorders

• Predispose patients to endocrine tumors

• MEN-1 and MEN-2

MEN Syndromes



• Younger age

• Multiple organs

• Aggressive

MEN tumors are worse than sporadic ones



MEN Syndromes Ridiculously Simplified

MEN-1 MEN-2

Thyroid Not much Medullary 
carcinoma

Other Endocrine 
Organs

Hyperplasia,   
adenoma, 
carcinoma

Not much



MEN Syndromes Ridiculously Simplified

MEN-1 MEN-2

Thyroid Not much Medullary 
carcinoma

Other Endocrine 
Organs
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Not much



• Parathyroid hyperplasia

• Pancreatic endocrine tumors

• Pituitary adenoma

MEN I

The three P’s



• MEN1 gene mutation

• Tumor suppressor gene

• Encodes a protein called menin

• Mutation turns off the gene

MEN I Genetics





MEN-1
Pitt-uitary adenoma

MEN1 gene 
run-of-the-mill
inactive
turn off



MEN Syndromes Ridiculously Simplified

MEN-1 MEN-2

Thyroid Not much Medullary 
carcinoma

Other Endocrine 
Organs

Hyperplasia,   
adenoma, 
carcinoma

Not much



• Medullary thyroid carcinoma

• Pheochromocytoma

• Parathyroid hyperplasia

MEN 2A



• RET gene mutation

• Proto-oncogene

• Encodes tyrosine kinase receptor

• Mutation turns gene on

MEN 2A Genetics





Mostly similar to 2A
• medullary thyroid carcinoma
• pheochromocytoma
• RET gene

MEN 2B

But with some notable differences
• no parathyroid hyperplasia
• neuromas
• Marfanoid habitus



Abraham Lincoln
had a marfanoid habitus 
(tall, lanky, long fingers) and 
for many years historians 
surmised he had Marfan 
syndrome.

However, he lacked other 
findings of Marfan syndrome 
– and several of his family 
members died of cancer 
(suggesting MEN). Recent 
genetic testing on blood 
spatter from Lincoln’s 
assassination suggests MEN 
2B but is not conclusive.



MEN-2
Medullary thyroid carcinoma 
(a cancer of the Cleese-cells)

bRETon gene 
one of a kind
always turned on


