Pituitary Disorders
Anterior pituitary synthesizes GH, TSH, LH/FSH, ACTH, and Prolactin:

--GH synthesis is stimulated by GHRH and inhibited by somatostatin (both from hypothalamus).


GH stimulates peripheral production of IGF-1.  Both GH and IGF-1 are required for growth.

--TSH synthesis is stimulated by TRH from the hypothalamus.

--FSH and LH synthesis is stimulated by pulsatile GnRH signals from the hypothalamus.  

FSH and LH are the “gonadotropins.”

--ACTH synthesis is stimulated by CRH from the hypothalamus in response to stress.  ACTH is the 
primary adrenocortical regulator, so it increases cortisol and androgen secretion.
--Prolactin is unique, because it is under inhibitory control by dopamine from the hypothalamus.
· Pituitary Adenomas
Pituitary adenomas are almost always benign.  Microadenomas vs. Macroadenomas (> 1 cm).

Most symptoms come from compression of the pituitary gland and other structures:

        --Hypopituitarism (central hypothyroidism, hypogonadism, adrenal and GH deficiencies)
        --Bitemporal hemianopsia and superior visual field defects from compression of the optic chiasm
        --Dull frontal headaches
The tumor may also erode through the cavernous sinus, causing injury of cranial nerves III-VI,        

          resulting in unilateral eye movement disorders and abnormally enlarged pupils.
· Prolactin-secreting Adenomas and Hyperprolactinemia
These patients will complain of sign of hyperprolactinemia, especially galactorrhea and amenorrhea.
Hyperprolactinemia suppresses GnRH and therefore LH/FSH.  This causes galactorrhea, amenorrhea, 
infertility, impotence, and diminished libido.
Hyperprolactinemia may be caused by:

--Prolactin-secreting adenomas (“prolactinomas”)


--GH-secreting adenomas


--Lesions/tumors that block inhibitory dopamine from the hypothalamus (i.e. craniopharyngioma)

--Dopamine antagonist therapy (i.e. Haldol or many other psychiatric drugs)


--Renal or liver failure


--Pregnancy

The first line treatment for a prolactinoma is medical intervention with a dopamine agonist such 
as Cabergoline.  These will reduce serum prolactin levels as well as shrink the tumor.  
Surgery is a second line treatment.
· GH-secreting Adenomas and Acromegaly
These patients will present with signs of acromegaly, and labs will show elevated GH and IGF-1.
Soft-tissue manifestations include coarsening of facial features, thick lips, macroglossia, enlarged 
hands/feet, malodorous sweat, carpal tunnel syndrome, deepening voice, and organomegaly.
Bony manifestations include enlarged mandible and frontal bossing (frontal sinus hypertrophy).
GH-secreting adenomas very frequently secrete prolactin as well, which causes galactorrhea.
If acromegaly begins prior to closure of epiphyseal growth plates, gigantism occurs.
The first line treatment is surgery.  The second line treatment is a somatostatin analogue (Octreotide) 
or a GH receptor antagonist (Pegvisomant).
· Gonadotroph-secreting Adenomas and Hypogonadism
Pituitary tumors that secrete gonadotrophs (LH and FSH) usually secrete gonadotrophs with 
reduced biological activity.  So although the hormone levels are high, patients present 
with hypogonadism.
· TSH-secreting Adenomas and Hyperthyroidism
TSH-secreting adenomas are very rare.  They cause secondary hyperthyroidism.
TSH levels may be elevated or “inappropriately normal” meaning that the TSH levels are 
normal but T3/T4 levels are elevated.
· Empty Sella Syndrome
Empty Sella Syndrome occurs when CSF pressure presses down on the diaphragm sella, which 
compresses the pituitary gland down against the floor of the sella.  
Pituitary function is generally preserved in Empty Sella Syndrome.  
Empty Sella Syndrome most often affects obese hypertensive women.

· Other Lesions of the Sella Turcica
Craniopharyngiomas are squamous cell tumors arising from the pituitary stalk or hypothalamus.
Other lesions include hamartomas, teratomas, gliomas.

Lymphocytic hypophysitis is a pregnancy/post-partum autoimmune inflammation of the pituitary.
Hypopituitarism
1.  GH deficiency impairs skeletal growth, muscle strength, and bone density.  Hypertriglyceridemia 
and hypercholesterolemia are also common.
2.  TSH deficiency causes secondary hypothyroidism, which manifests as cold intolerance, fatigue, 
dry skin, constipation, and menstrual irregularities.
3.  LH/FSH deficiency causes secondary hypogonadism.  In children, this manifests as delayed or 
absent puberty.  In men, it causes impotence and infertility.  In women, it causes amenorrhea, 
infertility, and hot flashes.  Isolated LH/FSH deficiency is called “Kallman Syndrome.”
4.  ACTH deficiency causes secondary adrenal insufficiency.  This manifests as anorexia, weight 
loss, weakness, and myalgia.  Patients with secondary adrenal insufficiency do not have 
hyperpigmentation or hyperkalemia, which is a major feature of primary adrenal insufficiency.  
When diagnosing hypopituitarism, it is very important to distinguish primary from secondary/central


hormone deficiencies.  TSH levels are the classic example for making this distinction.
**Pituitary apoplexy is an acute hypopituitary syndrome of sudden severe headache with 
neurologic impairment (vision loss, pupil abnormalities) and acute adrenal insufficiency 
(vomiting, hypotension).  It is caused by hemorrhage of a pituitary adenoma.  

Symptoms mimic subarachnoid hemorrhage or meningitis, which often delays diagnosis.
Posterior pituitary does not manufacture hormones but is a storage depot for vasopressin (ADH) 
and oxytocin that are synthesized in the hypothalamus.
ADH secretion is mainly regulated by osmotic factors, but also minorly regulated by volume 
status (measured by baroreceptors).  ADH serves to upregulate aquaporins.
· Central diabetes insipidus is caused by inadequate ADH secretion from the posterior pituitary.  Major causes include hypothalamic tumors, head trauma, sarcoidosis, or tuberculosis.  

If there is concomittant anterior pituitary dysfunction, it’s probably a hypothalamic disease.

Remember that polyuria can be caused by diabetes insipidus or diabetes mellitus.

Only patients with central DI respond to exogenous ADH treatment such as dDAVP.
· SIADH is caused by inappropriate secretion of ADH, which leads to excessive water retention,  
high urine concentration, and euvolemic hyponatremia.

Remember that hyponatremia can be caused by hyperglycemic osmosis as well:  



Plasma sodium decreases 1.6 for every 100 mg/dl glucose above 100 mg/dl (normal).

Treatment of SIADH consists of water restriction.  Correcting hyponatremia too fast 


carries a risk of fatal central pontine myelolysis.
(Raymond removed image of hormones produced by the anterior pituitary.)
