Endocrine Tumors
Pituitary Tumors
The anterior lobe of the pituitary is composed of nests of heterogeneous epithelial cells arranged 
into lobules by a reticulin network.  The posterior lobe is composed of nerve fibers.  

The main type of pituitary tumor is an anterior pituitary adenoma, which is composed of 
homogenous/monotonous sheets of epithelial cells without any lobulation.  These adenomas

may secrete too much tropic hormone, too little hormone, or impinge on other structures.

**Pituitary carcinomas are distinguished from adenomas only by the presence of metastasis.  
Morphology and cellular atypia are not useful for making this distinction.
--Prolactin-secreting adenomas are not granulated and have very pale-staining cytoplasm.  
Prolactinomas are the most common type of adenoma.  Excess prolactin causes 
amenorrhea, galactorrhea, loss of libido, and impotence in males.
--GH-secreting adenomas are granular and eosinophilic.  These induce gigantism or acromegaly.
--ACTH-secreting adenomas produce Cushing’s Disease (secondary adrenocortical hyperfunction).


If they get very large, they become invasive and are called Nelson’s adenomas.
--Null (non-secretory) adenomas may impinge on the optic chiasm, causing bitemporal hemianopsia, 
or on the third ventricle, causing increased intracranial pressure, headache, and vomiting.
Adrenal Tumors
Tumors of the adrenal cortex
Tumors of the adrenal cortex cause overproduction of cortisol (Cushing’s Syndrome).
Features of Cushing’s include glucose intolerance, diabetes, moon facies, and abdominal fat with striae.

Causes of Cushing’s include:

1.  Pituitary adenoma (high ACTH which can be suppressed with glucocorticoids, 



bilateral adrenal cortical hyperplasia).


2.  Ectopic ACTH production (high ACTH which cannot be suppressed with glucocorticoids, 

bilateral adrenal cortical hyperplasia).

3.  Adrenal cortical neoplasm (low ACTH, solitary nodular expansion of adrenal cortex, 


contralateral adrenal cortical atrophy).
Tumors < 100 grams are almost always benignn.  Tumors > 100 grams are almost always malignant.
Tumors of the adrenal medulla
Tumors of the adrenal cortex occur in chromaffin cells and are called Pheochromocytomas.  
Tumors in chromaffin cells outside the adrenal gland are called paragangliomas.

Pheochromocytomas secrete epinephrine/norepinephrine, causing patients to suffer from 
paroxysmal hypertension.
Pheochromocytomas appear in the microscope like tight balls of tumor cells (“zellballen”).
Pheochromocytomas have a “rule of 10’s”


--10% are located outside the adrenal gland (paragangliomas)


--10% are bilateral

--10% are malignant


--10% occur as part of MEN 2A or 2B 
(Raymond removed image of the CRH/ACTH/cortisol axis.)

Thyroid Tumors
--Thyroid heterotopia is the presence of normal thyroid tissue in abnormal locations.  Examples 
include lingual thyroid and thyroglossal duct cyst (persistence of the thyroglossal duct 
giving rise to a midline cyst).
--Multinodular hyperplasia is not a neoplastic process.  The classic example is endemic goiter 
from iodine deficiency.  Patients are usually euthyroid.  The thyroid will be asymmetrically 
enlarged with scarring and focal hemorrhage, and may compress midline structures, migrate 
into the mediastinum, or conceal small thyroid cancers.  

Anaplastic carcinoma of the thyroid
These are the most lethal and aggressive neoplasm in humans, which invades neck structures and 
blood vessels.  It is caused by de-differentiation of a differentiated tumor.
Follicular carcinoma of the thyroid
These are solitary encapsulated nodules surrounded by a fibrous capsule.  They are called follicular 
adenoma until they break through the capsule (capsular invasion) or invade blood vessels 
(vascular invasion), at which point they become follicular carcinoma.  Follicular carcinomas 
secrete thyroglobulin (T3/T4).  They are indolent and have a good prognosis.
Papillary carcinoma of the thyroid
These are multifocal un-encapsulated cancers.  Papillary carcinomas are defined by four features:

1.  Psammoma bodies, which are round purple calcified concentric concretions.

2.  Papillary formations

3.  Clear nuclei (“Orphan Annie Eyes”)


4.  Thyroglobulin secretion
Like follicular carcinomas, papillary carcinomas are very indolent and have a good prognosis.
	
	Follicular carcinoma
	Papillary carcinoma

	Incidence
	20%
	70%

	Genetic alteration
	Activating Ras mutation
	Activating Braf or Ret mutations

	Clinical findings
	Solitary, encapsulated nodule
	Multifocal, unencapsulated

	Metastatic pattern
	Hematogenous distant spread (bone, lungs)
	Lymphatic regional spread (lymph nodes)


Medullary carcinoma of the thyroid
Medullary carcinomas are derived from C-cells, so they secrete calcitonin.  They form nests of 
cells embedded in amyloid which probably represents calcitonin deposition.  

Medullary carcinomas can be either sporadic or familial.  
Familial medullary carcinoma is almost always due to a Ret mutation, which allows for a highly 
predictive test that differentiates sporadic from familial medullary carcinomas.
	
	Sporadic Medullary Carcinoma
	Familial Medullary Carcinoma

	Avg. age at diagnosis
	36 years
	20 years

	Laterality
	unilateral
	bilateral

	Clinical findings
	solitary nodule
	multicentric

	Genetic alteration
	variable
	Activating Ret mutation 

	Association with other endocrine neoplasms:
	none
	Part of MEN types 2A and 2B


