Almost all pituitary adenomas are monoclonal in origin, implying
the acquisition of one or more somatic mutations that confer a
selective growth advantage. Consistent with their clonal origin,
complete surgical resection of small pituitary adenomas usually
cures hormone hypersecretion. Nevertheless, hypothalamic
hormones such as GHRH and CRH also enhance mitotic activity of
their respective pituitary target cells in addition to their role in
pituitary hormone regulation. Thus, patients who harbor rare
abdominal or chest tumors that elaborate ectopic GHRH or CRH
may present with somatotrope or corticotrope hyperplasia with GH or
ACTH hypersecretion.

Several etiologic genetic events have been implicated in the
development of pituitary tumors. The pathogenesis of sporadic forms
of acromegaly has been particularly informative as a model of
tumorigenesis. GHRH, after binding to its G protein—coupled
somatotrope receptor, uses cyclic adenosine monophosphate (AMP)
as a second messenger to stimulate GH secretion and somatotrope
proliferation. A subset (~35%) of GH-secreting pituitary tumors
contains sporadic mutations in Gga. These mutations attenuate

intrinsic GTPase activity, resulting in constitutive elevation of cyclic
AMP, Pit-1 induction, and activation of cyclic AMP response element
binding protein (CREB), thereby promoting somatotrope cell
proliferation and GH secretion.

Growth factors may also promote pituitary tumor proliferation.
Basic fibroblast growth factor (bFGF) is abundant in the pituitary and
stimulates pituitary cell mitogenesis, whereas epidermal growth
factor receptor (EGFR) signaling induces both hormone synthesis
and cell proliferation. Mutations of USP8 may result in
overexpressed EGFR in a subset of ACTH-secreting tumors. Other
factors involved in initiation and promotion of pituitary tumors include
loss of negative-feedback inhibition (as seen with primary
hypothyroidism or hypogonadism) and estrogen-mediated or
paracrine angiogenesis. Growth characteristics and neoplastic
behavior also may be influenced by activated oncogenes, including
RAS and pituitary tumor transforming gene (PTTG), or inactivation of
growth suppressor genes, including MEG3. Pituitary adenomas
exhibit lineage-specific features of cell-cycle disruption, including



