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ABSTRACT
Pituitary hyperplasia is rare, difficult to diagnose and sometimes controversial. The hyperplasia
could be physiologic which is usually reversible, or pathologic which varies in presentation from
incidental to tumor like lesion with and without hormonal disturbance. Any pituitary cell is capable
of undergoing hyperplasia in the presence of the right stimuli. In this article we summarize the
various pathologic and morphologic features of each subtype of pituitary hyperplasia, give an account
of the molecular, hormonal and cellular basis of this condition and outline its clinical significance,
differential diagnosis and prognosis.
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INTRODUCTION
Pituitary hyperplasia has been known for a long
period of time and yet remains poorly understood. It
is an uncommon condition that is inadequately studied, difficult to diagnose and under-diagnosed 1,2. The
aim of this review is to shed light on this condition
and to discuss it based on the knowledge of the past
aided by the recent advances in the fields of radiology, pathology and cellular and molecular biology.

DEFINITION
Pituitary hyperplasia is defined as a non-neoplastic increase in one or more functionally distinct types
of pituitary cells2,3. The acini, though expanded, remain intact1,3,4. This numerical increase in the number
Address correspondence and requests for reprints to:
Mubarak Al-Gahtany, M.D., 1505-280 Simcoe Street.,
Toronto, ON, Canada M5T 2Y5, Fax: +1 416 977-4773,
e-mail: mubarak.al.gahtany@utoronto.ca
Received 10-04-03, Revised 27-05-03, Accepted 06-06-03

of the pituitary cells may or may not be abnormal,
and may or may not be associated with increase in the
quantity of the product of the hyperplastic cells, but
does not include change in their quality. A good example of normal physiological hyperplasia associated
with increase in the quantity of the product of the
hyperplastic cells is that of the prolactin cells during
pregnancy, which always reverses itself after pregnancy
ends. At the other extreme, some forms of pituitary
hyperplasia (e.g. those of thyrotroph) could be large
enough to compress adjacent structures and mimic
neoplastic process5-8.
The hyperplastic cells by definition are polyclonal
in nature2. In hyperplasia there is an increase in protein synthesis, total protein content, thymidine or bromodeoxyuridine incorporation, DNA content and cell
number but not in the cell size or protein: DNA ratio9.

MOLECULAR BASIS OF PITUITARY HYPERPLASIA
Understanding pituitary hyperplasia requires an
understanding of the molecular and cellular detail of
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the processes of cell hyperplasia in general. Though a
detailed account of this is beyond the scope of this
review, a brief discussion follows.
One basic fact to start with is that for pituitary cell
hyperplasia to occur a stimulus must have happened
initiating these cells to respond. This stimulus can be
physiological or pathological.
Pituitary cell hyperplasia represents one of several different ways by which cells respond to stimuli.
These responses include hyperplasia, hypertrophy,
atrophy and metaplasia (Figure1). The stimulus may
be an increase in demand like pregnancy, hormonal
change like increased CRH post adrenalectomy or
other stimuli like viral infection or exposure to chemicals, etc. Though the stimulus and the response may
be physiologically appropriate, it is probably the type,
the magnitude and the duration of the stimulus that
determine the extent of pituitary hyperplasia. A good
example of this relationship between the stimulus and
the response of the pituitary cells is the large compressive and occasionally irreversible thyrotroph hyperplasia resultant of prolonged primary hypothyroidism, a

Figure 1. Illustration of deferent responses of a pituitary cell to a
stimulus.
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response that might have been appropriate and reversible in cases of temporary primary hypothyroidism.
No matter what the type of stimulus and what the
cell type receiving it, it is assumed that the basis of
the interaction in cases of hyperplasia is at the level
of the cell cycle. The cell cycle is a series of events
undergone by the hyperplastic cells. G0 refers to the
resting state, followed by G1, a phase of cell growth
and enlargement. This phase is then followed by S
phase in which the cell replicates its DNA and enters
into G2 phase, which is a second but shorter growth
phase. Finally, this ends by cell division in the M phase.
The rate of progression through the cell cycle is controlled by cell cycle kinases. Each phase of the cell
cycle is regulated by a specific kinase9. Sufficient kinase activity needs to be present for the cell to proceed through the cell cycle. Thus, the presence of factors that activate these kinases (e.g p21) or others that
inhibit them (e.g. p27 and p57) can determine the way
the cell proceeds through the cell cycle4,9-12 (Figure 2).
The stimulus results in expression of growth factors that mediate their effect through interaction with
specific receptors leading to expression of genes that
promote DNA synthesis and entry of the cells into
the cell cycle. Similar interaction is assumed to occur
between growth factors and their receptors leading to
a decrease in the rate of apoptosis in tissues undergoing hyperplasia13-15. The role of the receptors stimulation or blockade in pituitary cell proliferation is well
illustrated by N-Methyl-D-Aspartate (NMDA),
dopamine (D-2), cannabinoid CB1 and leptin recep-

Figure 2. Illustration of the Control of cell cycle in pituitary cell.
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tors16-21. For example, NMDA receptor activation inhibits cell proliferation and promotes cell death, while
its blockade promotes cells to go through the cell cycle16-18. The growth factors and other factors that influence the pituitary cell cycle are numerous and are
likely to interact with many others in a complex way.
They include proliferative ones like epidermal growth
factor (EGF), transforming growth factor-a (TGF-a),
vascular endothelial growth factor (VEGF), basic fibroblast growth factor (bFGF), nerve growth factor
(NGF), insulin-like growth factor-1 (IGF-1), and the
monoamine neurotransmitters; also antiproliferative
ones like transforming growth factor-b (TGF-b),
glutamate, gamma-aminobutyric acid, dopamine agonists and opioid peptides2,4,10,12,13,22-26. EGF, for example, causes activation of cell cycle kinases, phosphorylation of pRB and increase in thymidine incorporation, thus driving the cells through the cell cycle and
thereby leading to hyperplasia9.
Theoretically the derangement could be at the level
of the stimulus by being sustained, abnormal or amplified; or at the level of the receptors by being up or
downregulated and hence allowing the cells to replicate and/or not go into apoptosis.
The balance between cell replication and cell death
is essential in the control of the size and shape of every mature organ of the body (Figure 3). Growth and
antigrowth factors are central in controlling these responses and an imbalance between these two processes is fundamental in the development of hyperplasia.
The rate of cell death and cell replication differs considerably between different mature tissues, and while
it is high for both processes in the gastrointestinal tract,
it is low for both processes in the pituitary gland13,27.
Following exposure to stimuli, hyperplasia can be induced in the target organ by increase in the rate in
the cell replication as well as by suppression of the
apoptosis at the same time. In the pars distalis, however, the apoptosis is a rare event and its role in pituitary hyperplasia is not clear2.

HORMONAL INFLUENCE ON PITUITARY
HYPERPLASIA
Pituitary cell proliferation is governed by numerous hormonal factors that include hypothalamic growth
hormone releasing hormones, lack of dopaminergic,
inhibition of lactotrophs and lack of feedback suppres-

Figure 3. Illustration of the role of the imbalance between cell
proliferation and apoptosis in the formation of pituitary hyperplasia.

sion by adrenal, gonadal or thyroid hormones.
Growth hormone releasing hormone (GHRH) can
cause somatotroph proliferation leading to hyperplasia2,22,28-30. GHRH effect is probably mediated through
cyclic AMP (cAMP)4,31. Corticotropin-releasing hormone (CRH) excess can lead to corticotroph hyperplasia, which has been documented in Cushings and
Addisons diseases2,4,22,32,33. Vasopressin (VP) may also
be an important hormonal factor in corticotroph hyperplasia4. Thyrotropin releasing hormone (TRH) is
likely an important cause of thyrotroph and lactotroph
hyperplasia linked to primary hypothyroidism6,7,22,34-43.
Gonadotrophin releasing hormone (GnRH) has also
been implicated as a cause of hyperplasia in clinically
documented cases of hypergonadotropic ovarian failure with pituitary hyperplasia4,44,45. Pituitary hyperpla-
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sia has also been documented after gonadorelin
(GnRH-analogue) therapy and in patients with gonadal dysgenesis46,47.
Estrogen excess for a prolonged period of time has
been documented as inducing pituitary hyperplasia
both clinically, as in prolonged treatment of Turners
syndrome, and in animal models4,17,20,48-50.
Loss of inhibitory hormones also plays a role in
the pituitary hyperplasia pathogenesis. This is well illustrated by lactotroph hyperplasia induced by elimination of D2 receptor activity due to dopamines lack
of inhibitory effect 4,20-22,38. It has been suggested that
estrogen induces pituitary hyperplasia by antagonizing the antiproliferative effect of dopamine on the
pituitary cells 51. Somatostatin, glucocorticoid, thyroid
hormones as well as the deficiency of gonadal steroids
may also be important players in pituitary hyperplasia pathogenesis4,22,52. For example, thyroid hormone
and estradiol are known to inhibit estrogen induced
pituitary hyperplasia in animal models53.
Other hormonal and growth factors that could play
a role in the pathogenesis of pituitary hyperplasia include vasoactive intestinal peptide (VIP), pituitary adenylate cyclase-activating peptide, as well as plateletderived growth factor and ciliary neurotrophic factor22,25.

CELLULAR BASIS OF PITUITARY HYPERPLASIA
Following the discussion of the molecular and hormonal basis of pituitary hyperplasia, we will now discuss it on a cellular level.
We start this by a quick look at the anatomy and
histology of the pituitary gland. In the large majority
of mammalian species, the pituitary gland consists of
three anatomically distinct zones: the anterior, intermediate and neural lobes. A separate intermediate
lobe is lacking in the human gland, giving rise to the
misconception that in humans this lobe is vestigial and
largely consists of the cystic structures between the
anterior and posterior lobes. The fact is that the cystic structures are chiefly Rathkes pouch remnants,
some of which may grow into larger cysts. What really
happens is that, at the end of fetal development, the
pituitary cleft becomes obliterated providing physical
contact between the anterior and intermediate lobes.
The cells of the latter migrate and become largely incorporated within the anterior lobe. This means that
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the glandular part of the human pituitary includes both
anterior and intermediate lobes; therefore, it should
preferably be called pars distalis54. The pars distalis is
composed of relatively uniform-size acini populated
by functionally distinct cell types. A delicate, capillary
rich stromal network, best seen on silver preparations,
surrounds each acinus. The integrity of this stromal
network is a major distinctive feature between pituitary hyperplasia and adenoma. The five major pars
distalis cell types are: (1) the corticotrophs which are
middle-sized, ovoid, PAS positive cells and produce
the adrenocorticotropic hormone (ACTH), a-melanocyte stimulating hormone (a-MSH), lipotrophin (LPH)
and endorphins all of which are derived from the precursor polypeptide proopiomelanocortin (POMC),
(2) the thyrotrophs which are angular shaped, moderately PAS positive and produce thyroid-stimulating
hormone (TSH), (3) the gonadotrophs which are medium-sized, ovoid, basophilic, PAS positive and produce both follicle-stimulating hormone (FSH) and leutinizing hormone (LH), (4) the somatotrophs which
are ovoid-polygonal acidophilic cells and produce
growth hormone (GH), and (5) the lactotrophs which
are small chromophobes with acidophilic variants and
produce prolactin (PRL). There are also the mammosomatotrophs, which contain both GH and PRL,
and the pars intermedia-derived proopiomelanocortin-producing cells (POMC cells). The cytodifferentiation of these cells in early development depends on
several factors that include transcription factors like
Pit-1, hypothalamic releasing factors like GHRH,
growth factors like bFGF and cytokines like interleukin2 (IL-2) and IL-64.
The spatial and proportional representation of the
various cell types in the anterior pituitary gland is fairly
constant, though the ratios of different pituitary cells
may differ between sexes and according to age and
the physiologic state, such as pregnancy or target organ failure2,4. In human adults, somatotrophs account
for approximately 50% of cells in the anterior pituitary gland, gonadotrophs 15-20%, corticotrophs 10%,
and thyrotrophs 5%. Lactotrophs account for 9% of
the cells in the adult male and nulliparous female, but
up to 31% in the multiparous female indicating that
pregnancy-induced lactotroph hyperplasia does not
completely reverse55.
The pituitary cells are not randomly distributed
through the gland1-4, the corticotrophs being concen-

Pituitary Hyperplasia

trated mainly in the median wedge. The somatotrophs occupy most of the lateral wings with the exception of a narrow posterolateral area. Many are also
scattered in the median wedge. The lactotrophs are
scattered fairly evenly over the pars distalis, though
are more prominent at the posterolateral rim of the
lateral wings. Thyrotrophs reside chiefly within the
anterior median wedge with a minor extension into
the lateral wings. The gonadotrophs are evenly distributed through the pars distalis.
The human pituitary gland increases in weight from
100 mg at birth to the adult weight of 600 mg4. This
weight gain is accompanied by a several-fold increase
in cell number indicating that both proliferation and
hypertrophy of pituitary cells take place postnatally4.
Though stem cells are a possible source of the new
cells, both proliferation and transdifferentiation of
mature differentiated cells have been demonstrated1,4,56,57.
The overwhelming evidence indicates that hyperplasia stems from proliferation of different pituitary
cells4. There is, however, evidence, to indicate that
some of the cells in the hyperplastic gland originate
from transdifferentiation of other cell types4,57,58. Transdifferentiation is best accounted for by the existence
of bi-hormonal cells; mammosomatotrophs (producing GH and PRL) and thyrosomatotrophs (producing GH and TSH). In both these examples, cells from
one cell type are recruited in the formation of cells of
the other hyperplastic type, an event that reverses once
the stimulus is over (reversible transdifferentiation)1,57,58.

MORPHOLOGY OF PITUITARY HYPERPLASIA
Pituitary hyperplasia is not a single morphologic
entity. It is rather a process encompassing several
phases, ranging from the slight increase in the number of normal cells not affecting tissue architecture to
massive space-occupying enlargement of the gland
involving significant alteration in both tissue architecture and morphology1. Pituitary hyperplasia can be
diffuse or nodular, unifocal or multifocal1-4. The diffuse type signifies numerical increase in the pituitary
cells without major alteration in the cell morphology
or the acinar architecture1.When diffuse pituitary hyperplasia is marked, the acini become slightly but evenly enlarged. This morphological type can be difficult
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to diagnose in a fragmented specimen.
Focal pituitary hyperplasia signifies a small, circumscribed increase of pituitary cell type. It is usually
an autopsy finding and with no clinical significance1.
Nodular pituitary hyperplasia is the more advanced
focal type. The affected acini in the nodular type are
variably enlarged and populated by an increased number of the affected cell type whose morphology is more
homogenous as compared to the diffuse type. The
affected cells may be enlarged and there might be a
decrease in the number of unaffected cell types in the
same acini. Because pituitary adenoma is a major
pathological differential diagnosis for nodular hyperplasia, it is important to know some of the key features that distinguish nodular hyperplasia as compared
to pituitary adenoma, including: lack of disruption of
the reticulin network, though this might happen focally in severe forms; hyperplastic cell mass, which is
never monomorphic; indistinctly demarcated area of
hyperplasia; and non-evident compression of adjacent
structures and formation of pseudocapsule. The nodular type may be focal or multinodular throughout the
gland. The underlying cause(s) of these different forms
of hyperplasia are unknown but may reflect the influence of the local environment4.

DIAGNOSIS OF PITUITARY HYPERPLASIA
Diagnosis of pituitary hyperplasia is difficult. This
is due to several reasons which include the fact that
pituitary cell numbers vary depending on the age, sex
and physiologic state. Also complicating the issue are
the following characteristics: normal pituitary cell
counts are not firmly established for most cell types;
morphologic criteria are lacking; the regional distribution of several pituitary cells is difficult to incorporate in fragmented surgical specimens or those taken
from a non-specified anatomic site; and, last but not
least, issues arise related to the quality of the surgical
specimen (e.g. if it is crushed) leading to distortion of
the architecture and cell membrane lysis resulting in
leak of content and hence hindering the reliability of
the immunostains1,2,59. Furthermore, some pituitary
cells (e.g. corticotrophs) normally tend to aggregate
thus expanding acini in a manner simulating hyperplasia2.
Despite the recent advances in the field of pathology, the diagnosis of pituitary hyperplasia remains
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dependent on the classic techniques such as histochemical stains (reticulin, PAS) and immunostains for the
pituitary hormones.
The proliferation markers are not very useful in
the diagnosis of pituitary hyperplasia. For example,
MIB-1 index in pituitary hyperplasia, though found
to be higher than normal, was still too low to be used
as reliable marker for cell proliferation1,2. Similarly,
the molecular techniques such as in situ hybridization,
polymerase chain reaction and blotting studies, have
contributed little to the diagnosis of pituitary hyperplasia2.

HYPERPLASIA OF DIFFERENT CELL TYPES
Any cell type in the pars distalis can give rise to
hyperplasia1,2. There is, however, a difference in the
etiology, pathogenesis, pathology, frequency, extent
and clinical significance. Usually only one cell type
increases in number hence forming pituitary hyperplasia. Occasionally, however, more than one cell type
can become hyperplastic28,38,47. This latter situation is
exemplified by hyperplasia of the thyrotrophs and lactotrophs in the setting of prolonged primary hypothyroidism as will be seen from the discussion below.

Corticotroph hyperplasia
Corticotroph hyperplasia occurs in long-standing
Addisons disease, cases of ectopic overproduction of
CRH and the idiopathic form in some cases of ACTHdependant Cushings disease1,2,4,32,56. Morphologically
corticotroph hyperplasia is nearly always nodular1,2.
The hyperplastic cells are smaller than normal, amphophilic, PAS-positive and may display mild Crooks
hyaline changes1,2. In rats, Post bilateral adrenalectomy, there is an initial decline in the number of corticotrophs, which may be artifactual due to degranulation resulting from ACTH release. This is followed
by regranulation and increase in both cell sizes and
numbers4. The possible mechanisms are proliferation
of the corticotrophs and proliferation and differentiation of uncommitted cells. Transdifferentiation from
other differentiated cells though possible is less likely
since the corticotroph upstream transcription element
(CUTE) is corticotroph specific4.
Pars intermedia (PI) derived POMC-cells can also
undergo hyperplasia, which is likely to occur close to
the anterior rim, at the median wedge junction with
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the lateral wings and in the posterior part of the median wedge. It is also well represented by the wellknown basophil invasion within the posterior lobe1,2,54.
PI derived POMC-cells hyperplasia is usually an incidental finding that is common in old age and may give
rise to tumors (the two types of silent corticotroph
adenomas), but pathologists may not realize its separate identity and misdiagnose it as corticotroph hyperplasia54.

Somatotroph hyperplasia
Somatotroph hyperplasia is not recognized in any
physiological situation4. Though rare, it has, however, been demonstrated in cases of ectopic GHRH excess such as ectopic production from pheochromocytoma or various carcinoid tumors. Hypothalamic
GHRH excess due to hypothalamic gangliocytoma or
hypothalamic regulatory defect as in cases of congenital gigantism is extremely rare1,4,28,29. The hyperplastic
cells are strongly acidophilic and GH-immunopostive,
though some may also be PRL-immunopostive. Somatotroph hyperplasia is mostly of the diffuse morphologic type.
Mammosomatotroph hyperplasia is very rare and
is associated with congenital gigantism and McCuneAlbright syndrome1,2.

Lactotroph hyperplasia
Lactotroph hyperplasia is the most common type
and is a well-recognized physiological response in pregnancy and lactation1,2,4,55,56. At term, around 70 % of
the pars distalis cells may be PRL-immunopostive1.
Gestational lactotroph hyperplasia is of the diffuse
morphologic type and reverses following the end of
gestation and lactation1,2. There is, however, a proportion of lactotrophs that may not reverse completely leading to a higher proportion of lactotrophs in the
pituitaries of multiparous compared to nulliparous
women1,2,55. This may come from maturation of uncommitted cells, lactotroph proliferation and also from
transdifferentiation of other cells, particularly somatotrophs and mammosomatotrophs4,15,55,58.
Lactotroph hyperplasia occurs with exogenous estrogen administration, pituitary space-occupying lesion due to stalk section effect, resulting in loss of
dopaminergic inhibition on the lactotrophs, in conjunction with corticotroph adenoma probably due to
increased endorphin production, and finally in some
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patients with prolonged primary hypothyroidism,
probably as a consequence of elevated TRH1,2,4,38. Idiopathic lactotroph hyperplasia is very rare but well
documented and may lead to hyperprolactinemia1,2,56,60.
Non-gestational lactotroph hyperplasia can morphologically be either nodular, diffuse or, rarely, take
both forms in the same patient1,2. The hyperplastic cells
are large with abundant chromophobic to slightly acidophilic cytoplasm that is PAS-negative2. The hyperplastic cells come from lactotrophs and recruited (trandifferentiated) somatotrophs.

Gonadotroph hyperplasia
Gonadotroph hyperplasia is a rare but well recognized response to castration in animal models and in
humans with long-standing primary hypogonadism,
Turners or Klinefelters syndromes1,2,4. It has also been
reported in cases of secondary hypergonadotropic
ovarian failure44,45. Morphologically gonadotrophs hyperplasia tends to be of the diffuse type1,2.The hyperplastic cells are large, ovoid and vaculated with an
eccentric nucleus and dilated RER giving the signetring appearance1,2. It is more difficult to make the diagnosis of gonadotroph hyperplasia than other types
of pituitary hyperplasia due to reasons that include
their scattered distribution in the pars distalis, the wide
range of normal gonadotroph content and variation
due to age and sex1,2.
Thyrotroph hyperplasia
Many cases of thyrotroph hyperplasia resulting
from prolonged primary hypothyroidism have been
reported2,4,6,7,34,35,37-43,61-64. This response is usually reversible with the institution of thyroxine replacement therapy1,2,6,7,35,37,42,43,62. TRH is likely a major player initiating both thyrotroph proliferation and possibly transdifferentiation from lactotrophs and somatotrophs4,57.
The hyperplastic cells are large, ovoid, pale with vaculated chromophobic to slightly acidophilic cytoplasm
with several lysosomes and variable TSH-immunoreactivity1,2,7. Morphologically most thyrotroph hyperplasia are of the nodular type but can be diffuse or multifocal1,2. Thyrotroph hyperplasia can be large enough
to mimic tumor and compress the adjacent structures,
a fact that needs to be kept in mind in order to avoid
confusion with pituitary adenoma1,2,6,7,36,41,43,62,65. This
misdiagnosis is more likely to arise if there is an associated hyperprolactinemia since the pituitary lesion
might be interpreted as prolactinoma36,38,42. Concomi-
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tant hyperprolactinemia and lactotroph hyperplasia
is common in severe thyrotroph hyperplasia1,2,38,40. A
decline in the number of somatotrophs is seen in cases of massive thyrotroph hyperplasia1. Both the transformation of thyrotroph hyperplasia into and its coexistence with thyrotroph adenoma have been reported2.

CLINICAL SIGNIFICANCE
The incidence of pituitary hyperplasia in general
and the frequency of its subtypes are not known. This
primarily relates to the difficulties in establishing the
diagnosis as outlined above. One study with a limited
number of patients found lactotroph hyperplasia to
be present in about 20%, somatotroph hyperplasia in
13%, corticotroph hyperplasia in 13%, and thyrotroph hyperplasia in 7% of all normal pituitaries56. In a
study of two hundred fifty autopsy pituitaries, PI derived POMC cells hyperplasia was found to be present
in 29% of men and 14% of women54. Many pituitary
hyperplasias might be clinically silent. Focal pituitary
hyperplasia is usually an incidental finding in autopsy, has no apparent clinical counterpart and is of no
clinical significance1. Some pituitary cell type hyperplasias, such as PI derived POMC-cells hyperplasia,
mostly constitute an incidental finding that is common in old age1,54. Similarly, gonadotroph hyperplasia
is not usually associated with the primary cause of pituitary disease and is thought to be of no clinical significance, though rare cases of hypergonadotropic ovarian failure secondary to gonadotroph hyperplasia
have been reported44,45. As outlined above, pituitary
hyperplasia could be a physiologic response to external stimuli that are appropriate and warranted. Physiologic pituitary enlargement as a result of hyperplasia, such as those seen with pregnancy, is something
that needs to be borne in mind when interpreting the
magnetic resonance imaging of the sella in patients
undergoing those physiologic states. Failure to do so
may result in erroneous diagnoses. In some circumstances, the response of pituitary cells to ongoing stimuli can turn into a clinically significant problem. This
is clearly demonstrated by massive thyrotroph hyperplasia with intracranial hypertension, compression of
the adjacent structures and hormonal disturbance as
a response to prolonged primary hypothyroidism. It
is important to realize that pituitary hyperplasia can
be large enough to mimic pituitary adenoma, since
the first can be managed medically most of the time
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thus avoiding unnecessary surgery. Pituitary cell hyperplasia can be a source of hyperprolactinemia, gigantism and Cushings disease. Indeed, up to 18% of
Cushings disease and some of the nonremissions following successful removal of corticotroph adenoma
could be attributed to corticotroph hyperplasia56.
Pituitary hyperplasia can occur in coexistence with
pituitary adenoma. This association between hyperplasia and neoplasia has been observed for somatotroph, lactotroph, thyrotroph and POMC-cell, but even
more often in the case of corticotroph cell hyperplasia1,2,54,56,60,66. Neoplastic transformation from pituitary
hyperplasia is rare though well documented1,2,21,28,66. The
question of the co-existence versus progression from
hyperplasia to neoplasia is difficult to answer. The
presence of tumorlets, small monomorphous proliferations, associated with focal dissolution of normal
tissue architecture with the appearance of microadenoma but with distended and yet preserved acini in
several hyperplastic lesions is strongly suggestive of
the progression theory1,28. Evidence exists indicating
that persistent hyperstimulation (e.g due to overproduction of releasing hormones or loss of dopaminergic inhibition) may lead the hyperplastic cell to acquire autonomy and progress to neoplasm1,21,28,38,61.
Though pituitary hyperplasia is not a prerequisite for
the formation of pituitary adenoma, the hyperplastic
cells are more susceptible to neoplastic transformation than normal cells.

DIFFERENTIAL DIAGNOSIS
The main two differentials of pituitary hyperplasia are normal gland and pituitary adenoma. The diffuse morphologic type is the one that is more likely to
be confused with normal gland while the nodular type
can mimic pituitary adenoma. To reach the correct
diagnosis in the first scenario, it is important to correlate the clinical, radiological and pathological findings. The hallmark of diffuse pituitary hyperplasia is
increased cell number of mostly one subtype of pituitary cells accompanied by variable enlargement of
acini. The features that distinguish nodular hyperplasia from adenoma have been discussed above and include, in the case of hyperplasia polyclonality, preservation of acini, lack of clear demarcation and lack of
compressive effect.
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PROGNOSIS AND MANAGEMENT
The prognosis of pituitary hyperplasia depends on
its cause, endocrine effect and extent. Most of the time
it is reversible by eliminating the underlying cause.
This leaves only a minor role for surgery as a diagnostic tool or for treatment of exceptional case scenarios
such as thyrotroph hyperplasia with severe symptoms
from mass effect not responding to thyroxine replacement or rare cases of Cushings disease with severe
endocrine imbalance. It is clear that in cases of pituitary hyperplasia secondary to target organs failure,
the earlier the medical management, in the form of
replacement therapy, the better is the prognosis.

CONCLUSION
Pituitary hyperplasia, though rare, is an important
condition. Understanding the various subtypes, morphologic forms and pathologic features help to make
the diagnosis. Despite the diagnostic difficulties,
reaching the correct diagnosis is of vital importance
in this condition which is usually medically treatable,
thus avoiding unnecessary surgery. Understanding
pituitary hyperplasia is also an important link to understanding the tumorigenesis in the pituitary gland.
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