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The adult human pituitary is a bean‑shaped, bilaterally symmetrical organ lying in the sella turcica (hypophysial fossa).  It is covered by the dura mater.  The sellar diaphragm is a part of the dura which covers the superior surface of the hypophysial fossa, which is termed the roof of the sella turcica.  The incompleteness, or absence, of the sellar diaphragm may lead to the so‑called "empty sellar syndrome".  Under normal conditions, the sellar diaphragm resists the transmission of cerebral spinal fluid pressure.  In cases with a widely opened sellar diaphragm, the transmitted cerebral spinal fluid pressure compresses the pituitary and results in the enlargement of the sellar turcica, as well as flattening and remodelling of the shape of the pituitary.

Anatomically, the pituitary can be divided into two parts:

1.
adenohypophysis, or anterior pituitary, which includes the pars distalis, pars intermedia and pars tuberalis and derives from the evagination of the Rathke's pouch.

2.
neurohypophysis, or posterior pituitary, which includes the infundibulum, the neural stalk and the posterior lobe and originates from the floor of the diencephalon.  The posterior lobe is morphologically and functionally intimately related to the hypothalamus.  The supraoptico‑hypophysial tract transports vasopressin and oxytocin and their carrier proteins, the neurophysins, to the posterior lobe along the unmyelinated nerve fibres from the two magnocellular nuclei, located in the anterior hypothalamus.

RELEASING AND INHIBITING HORMONES AND FACTORS
Synthesized in the hypothalamus and transported to the primary capillary network of the pituitary portal system.

Thyrotropin releasing hormone (TRH), the first to be isolated and synthesized, consists of 3 amino acids.  It also releases prolactin.

Luteinizing hormone and follicle stimulating hormone releasing hormone (LH‑FSH‑RH or LRH), is a decapeptide.  It releases gonadotropin.

Somatostatin (growth hormone release inhibiting hormone).  Composed of 14 amino acids.  It also inhibits the release of insulin and glucagon and the TRH stimulation of TSH secretion.

Prolactin inhibiting factor (PIF).  Responsible for the normal tonic inhibition of prolactin release.

Corticotropin releasing factor (CRF) is important in the higher regulation of ACTH.

CYTOLOGY OF ADENOHYPOPHYSIS
The pars distalis of the adenohypophysis is composed of the lateral wings and the median, or mucoid, wedge.  These divisions are important from the practical point of view, since the distribution of adenohypophysial cells is uneven and some cell types are more numerous in certain areas of the anterior lobe.

At present, five distinct cell types can be distinguished in the human adenohypophysis by using the immunoperoxidase technique to detect the hormone content of cells:

a)
Growth hormone cells (somatotrophs).  Located mainly in the lateral wings.  They comprise approximately 50% of adenohypophysial cells.  Medium sized cells, with cytoplasm filled with numerous eosinophilic granules.

b)
Prolactin cells.  Located at random throughout the pars distalis, but are especially numerous at the posterolateral edges, close to the posterior lobe.  They comprise 15‑25% of adenohypophysial cells.  By conventional staining procedures, such as hematoxylin‑eosin, they are indistinguishable from growth hormone cells.

It appears that some cells in the human adenohypophysis may contain both growth hormone and prolactin, by the immunoperoxidase technique and may represent well differentiated mammosomatotroph cells, or acidophil stem cells, the presumed common progenitors of growth hormone and prolactin cells.

c)
Corticotrophs.  Located mainly in the central mucoid wedge, comprise 15‑20% of adenohypophysial cells.  Their cytoplasm is basophilic and strongly PAS positive.

d)
Thyrotrophs.  Located chiefly in the anteromedial portion of the parts distalis.  They comprise 5% of adenohypophysial cells.  Their cytoplasm is basophilic and PAS positive.

e)
Gonadotrophs.  Scattered through the pars distalis, they comprise 10% of adenohypophysial cells.  Their cytoplasm is basophilic and PAS positive.

CYTOLOGY OF THE POSTERIOR LOBE
The predominating cells are the pituicytes, the glial cells of the posterior lobe, which have a supporting role, but do not participate in hormone secretion.  Unmyelinated fibres of the hypothalamo‑hypophysial tract run among the pituicytes.  Their neurosecretory granules contain vasopressin, oxytocin and neurophysins, which are produced by the neurons of the supraroptic and paraventricular nuclei of the hypothalamus and transported via the pituitary stalk along the nerve fibres to the posterior lobe.

PATHOLOGY
I
Adenohypophysis
A
Tumours
Pituitary adenomas are the most frequent tumours, morphologically classified into:

1.
Adenomas with growth hormone production.

8‑10% of all pituitary adenomas.  Most likely to originate in the lateral wings.  If tumour develops before completion of growth, it leads to gigantism.  In adults, it leads to acromegaly, diabetes mellitus, hypertension, cardiovascular disease, paresthesias, joint pain and headaches.  Composed of "acidophilic" cells, arranged in trabecular or sinusoidal patterns.  Strongly positive with immunoperoxidase staining for growth hormone.  The cytoplasm contains secretory granules, 250‑600 nm in diameter. 

2.
Adenomas with prolactin production.

The most common neoplasm of adenohypophysis (30% of pituitary adenomas).  Marked variations exist in the growth potential of these tumours.  Rapidly growing adenomas may extend beyond the sella and around the optic chiasm, into the hypothalamus and the sphenoid sinus.  Clinically associated with galactorrhea and amenorrhea in women.  In men, decreased libido, impotence, infertility.  Galactorrhea is rare.

Composed of well differentiated cells displaying cytoplasmic, acidophilic granules by H + E.  With the immunoperoxidase techniques, the cytoplasm stains strongly positive for prolactin.  By electron microscopy, the cytoplasm contains pleomorphic secretory granules, measuring up to 800 nm. in diameter and prominent, rough endoplasmic reticulum.  Calcification is common in these tumours.  5% of the adenomas are associated with amyloid deposition within the tumour.  The amyloid is histologically similar (Congo red positive), but different ultrastructurally from other forms of amyloid.

3.
Mixed growth hormone cell ‑ prolactin cell adenoma.

Made up of two distinct cell types.

4.
Adenomas with ACTH production.

Associated either with Cushing's disease, or Nelson's syndrome (ACTH secreting pituitary adenoma following bilateral adrenalectomy for Cushing's disease).  Tumours mostly localized in the median portion of the adenohypophysis.  Basophilic cells with H + E and strongly PAS positive.  Immunocytochemistry detects ACTH in the adenoma cells.  Secretory granules 250‑700 nm. in diameter and microfilaments are ultrastructural features of the tumour cells.

5.
Thyrotroph cell adenoma.

A rare tumour made up of basophilic and PAS positive cells.  The cytoplasm contains secretory granules 100‑350 nm. in diameter, which are responsible for the positive immunoperoxidase reaction for TSH.  Thyrotroph cell adenomas may represent a primary lesion, causing mild hyperthyroidism, or may develop in patients with longstanding hypothyroidism.  The majority, in addition to endocrinopathy, present with mass effects, including sellar enlargement and erosion and visual field defects.

6.
Gonadotroph cell adenoma.

Rare tumours, most of which secrete only FSH.  The tumour cells are chromophobic with H + E.  Immunocytochemical methods demonstrate FSH and/or LH in their cytoplasm.

7.
Adenomas with no hormone production (Null cell adenomas).

Endocrinologically functionless pituitary tumours, with no histologic, immunocytochemical, or fine structural markers revealing their cellular derivation.  These are the classic "chromophobic" adenomas.  Since these tumours are functionless endocrinologically, they only become evident by exerting mass effects, such as headache and visual symptoms and/or by hypopituitarism, due to progressive destruction of the surrounding functioning pituitary.

B.
Inflammatory diseases:

1.
Acute inflammation.

Either from direct spread from the leptomeninges, adjacent sinuses or bone, or in the course of blood‑borne pyogenic infection.

2.
Chronic inflammations.

a)
granulomatous hypophysitis usually in the anterior lobe.  Infiltrated by giant cells, lymphocytes, plasma cells and eosinophils.  May lead to hypopituitarism.

b)
sarcoidosis.  The hypothalamus and pituitary may be involved in sarcoidosis.

C.
Abnormal deposits and metabolic disorders
Amyloid, Hunter‑Hurler disease (gargoylism), histiocytosis X.

D.
Vascular disturbances.

Hemorrhage, infarction.  Most cases of massive necrosis of the anterior lobe are caused by puerperal circulatory collapse, usually after a severe hemorrhage at parturition.

E.
Metastatic tumours.

Incidence 1‑3% of all cancer patients.  Carcinoma of the breast is the most frequent primary site.

II
Neurohypophysis.

The most frequently occurring tumour of the neurohypophysis is the granular cell tumour.  This is a slowly growing, histologically benign tumour, composed of spherical or oval cells, with eccentric nuclei and abundant eosinophilic, granular cytoplasm.  The cytoplasm contains numerous strongly PAS positive large granules.  The histogenesis of these tumours is still unclear.

Other tumours include gliomas (extremely rare) and metastatic tumours.

TUMOURS AND TUMOUR LIKE CONDITIONS IN THE SELLAR REGION
Craniopharyngioma.

Epithelial neoplasm confined to the region of the sella turcica and comprising 3‑5% of intracranial neoplasms.  It has a preference for the first two decades of life, although many lesions present clinically in later years.  Clinically, it may be associated with disturbances in the hypothalamic‑hypophysial axis, visual system and flow of CSF.  Most craniopharyngiomas are sufficiently calcified to be visualized by skull X‑rays.  The tumour often contains various sized cysts, containing yellow or dark brown fluid resembling motor oil.  The tumour cells form compact masses and anastomosing trabeculae with peripherally pallisading epithelial cells.  Reactive and degenerative components include fibrosis, necrotic debris, calcification and cholesterol clefts.

Other less frequently encountered tumours include epidermoid cysts, dermoid cysts and Rathke's pouch cysts.
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