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The current functional classification of pituitary adenoma based on the immunohistochemical
and electron microscopic investigation is reveiwed. Prolactinomas are found to be the most common
Dituitary adenomas while thyrotropic-cell adenoma is the rarest type. Growth hormone secreting
adenomas are ofien associated with elevated serum growth hormone level and acromegaly or gigantism.
Corticotropic-cell adenomas are usually microadenoma, in patients with Cushing s disease or Nelson’s
syndrome. Silent corticotroph adenomas are rare, often large and invasive. For the pathologists,
gonadotropic adenomas are not as rare as for clinicians because tumors may be associated with
normal or low serum gonadotropin level. The most common variant of plurihormonal adenoma
produces GH and PRL. One morphologic cell type may secrete several hormones. The tumors are
generally large and often demonstrate gross invasion. Nonfunctioning tumors show no immunostaining,
although they are positive for chromogranin. Most tumors are large, often growing beyond the
sella turcica. The recurrence rate is high.
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Pituitary adenoma is the most common tumor of
the sellar region and often results from the localized
growth of one, or less frequently, more than one type of
cells from the anterior lobe. Most pituitary adenomas arise
spontaneously. Exceptionally, they may be secondary to
the absence or hyposecretion of the target organs such
as thyroid or adrenal glands.(12) The previously esta-
blished classification was based on the tinctorial charac-
teristic of cell cytoplasm and categorized the tumors into
chromophobic, acidophilic, and basophilic adenomas.
Although simple, this classification has only limited value
and is not satisfactory because it does not provide informa-
tions concerning structure-function relationship, as well
as composition of tumors. The introduction of radioim-
munoassay, electron microscopy (EM) and immuno-
histochemistry have resulted in striking progress, opening
new avenues in clinical medicine as well as in pathology
related to the pituitary adenomas. Both EM and im-
munocytochemistry have unravelled the ultrastructural
characteristic and the specific localization of different hor-
mones in the cell cytoplasm. A new classification thus
has been developed that divided pituitary adneomas on
the basis of their immunocytological and ultrastructural
findings (Table).3:6) This system has permitted correla-
tion between morphology and endocrinological activity.

Table. Current Classification of Pituitary Adenomas.

Prolactin cell adenoma
densely granulated
sparsely granulated
Growth hormone cell adenoma
densely granulated
sparsely granulated
Corticotropic cell adenoma

endocrinologically
active
endocrinologically
inactive
Gonadotropic cell adenoma
FSH - cell adenoma
LH - cell adenoma
Thyrotropic cell adenoma
Plurihormonal adenoma
Nonfunctioning adenoma

Prolactin (PRL)-Cell Adenomas.

PRL-cell adenoma has become the most common
adenoma in recent reports and in the author’s experience
of 90 cases at the Chulalongkorn Hospital.(>®) The
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frequency ranges from 28% to 31%. The majority of
PRL-cell adenomas in young women are often small while
those in postmenopausal women and men are more likely
to be large with parasellar extension and invasion® It can
be explained by the fact that symptoms of amenorrhea,
galactorrhea and infertility in young women will impel
the patients to seek medical attention in the early phase
of disease while in postmenopausal patients, such clinical
features as well as impotence and libido in men may not
be conspicuous until the tumors begin to cause compres-
sion symptoms such as visual disturbances or cranial nerve
dysfunction. Histologically, the tumors are generally chro-
mophobic, or slightly acidophilic. Ultrastructural, there

are two variants including the rare densely granulated and
the common sparsely granulated type. The large secretory
granules (400-700 nm) occupy a considerable part of the
cytoplasm in the former group.©:®) In immuno-
histochemistry, two patterns of immunostaining can be
distinguished. Densely granulated cells show a strong
granular positivity. In sparsely granulated cells the posi-
tivity is restricted to the Golgi sacculi filled with an im-
munoreactive substance.

The malignant counterparts is extremely rare,
although local invasion is fairly common. The latter is
not indicative of malignancy and the diagnosis of PRL-cell
carcinoma is justified only if subarachnoid and brain
invasion or distant metastases are present.(”) Pituitary
carcinomas may produce other hormones or may be clini-
cally silent.®9)

Growth hormone (GH)-Cell Adenomas.

Tumors that produce GH represent approximately
10% to 14% of all pituitary adenomas.(19 They are
often associated with elevated serum GH, acromegaly or
gigantism. Large tumors are also accompanied by local
symptoms such as visual disturbance, nausea and
headaches. Grossly, the most characteristic finding is a
well demarcated adenoma, frequently located in one of
the lateral wing which is the main site for GH-cells. In
rare instances, the adenoma is ectopic and can be detected
in the sphenoid sinus or parapharynx which reflects the

path of cell migration from Rathke’s pouch in the pharynx
to sella during embryogenesis.(!1) Histologically GH-cell
adnomas consist of densely granulated cells and sparsely
granulated cells. The former wmor is acidophilic adenoma
The cytopalsm shows intense staining with acidic dyes
such as eosin, and orange G. The immunostaining demon-
strates diffuse GH reactivity. By EM, the secretory
granules, (300-600 nm) are numerous. The sparsely
granulated cells are chromophobic tumors. By EM, the
secretory granules (100-300 nm) are sparse. Some authors
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have suggested that the sparsely granulated tumors exhibit
a more rapid growth, are often operated on at an earlier
age, and their recurrence rate appears to be somewhat
higher.(12)

Corticotropic-Cell Adenomas.

This adenoma has long been described by Cushing
as the cause of hypercortisolism.(13) Generally, correla-
tion is excellent between the results of immunohisto-
chemical study and clinical manifestations of functioning
corticotroph adenomas. The tumors are often associated
clinically with Cushing’s disease or Nelson’s syndrome.
Several authors have reported the strong prevalence of
microadenomas producing ACTH.(14:15) Microscopically,
the tumor cells are often basophilic. Occasionally, some
chromophobic adenomas have been described. (15 Most
tumors display secretory granules not exceeding 400 to
500 nm. Immunohistochentical study reveals the presence
of B-LPH. It should be noted that eucorticoid patients
have been recently described. The data concerning such
endocrine inactive are still insufficient. However in agree-
ment with the findings of other investigators, the silent
corticotroph adenomas are often large, and invasive.(3-10)

Gonadotropic-Cell Adenomas.

For the clinician, gonadotropic-cell adenomas
associated with increased serum levels of gonodotropins
are rare, but for the pathologist, the frequency of such
tumors is higher than for the endocrinologist. From in
vitro study, Mashiter has stated that 66 % of functionless
tumors secrete gonadotropin.(19) The systemic search for
gonadotropin immmunoreactivity enables the pathologic
diagnosis to be made in many nonfunctional adenomas.(10)
Hence this type of adenoma does not seem as rare as the
small number of clinical cases might suggest. The inci-
dence varies from 4.1% to 10%.(9:13) This tumor makes
up 11.1% of 90 pituitary adenomas obtained from Depart-
ment of Pathology, Chulalongkorn Hospital.®® The tumor
has been reported most often in elderly men with a 2:1
male: female ratio.(19 Several authors have suggested that
the tumor may be associated with normal or low serum
level.(17:18) The tumors are often large, presenting with
visual symptoms and inconstant secondary hypogonadism.

Histologically, the cells are often chromophobic
and the arrangement is more often in cords but it may
also be diffuse. Ultrastructurally, the secretory granules
(50-250 nm) are usually scattered sparsely in the
cytoplasm. Immunohistochemical study reveals that the
tumor cells may secrete both FSH and LH, « and B FSH,
or a -subunit alone, Tumor recurrence following previous
external radiotherapy or craniotomy is noted with a fre-
quency of 12%(18)
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Thyrotropic-Cell Adenomas.

This type of pituitary adenomas is the rarest

tumor. Its frequency varies from 0.2% to 1.2%19) The
lesion occurs more often in women than in men and the
majority of reported examples are associated with either
hypo-or hyperthyroidism.(19) More rarely it can occur in
euthyroid patients.® The tumors are usually large with
suprasellar extension but may be microadenomas.(21:22)
Microscopically the cells are slightly basophilic, arranged
in cords or diffuse. The ultrastructural secretory granules
are small (60 to 110 nm). (19 The pathological diagnosis
is supported by immunoreactivity with anti-thyrotropin
antiserum.

Plurihormonal adenomas.

Early immunohistochemical studies have sug-
gested that most pituitary adenomas produce single
hormone. Current investigations have recognized that
some tumors may engage in the elaboration of two or more
hormones.(3:10.20) The application of immunocyto-
chemical batteries directed towards the full spectrum of
anterior pituitary hormones has resulted in the increasing
recognition of plurihormonal tumors. The incidence varies
from 10% to 15% of all pituitary adenomas. @3 The most
common forms produce GH and PRL. There are three
variants of GH-PRL cell adenomas which comprise a
spectrum from biologically benign to aggressive lesions.
(12) Firstly, the mixed GH cell-PRL cell adenoma is a
bimorphic tumor composed of mature somatotrophs and
lactotrophs, each secreting its respective hormone.
Secondly, the mammosomatotroph adenoma is mono-
morphic tumor and consists of cells that produce both
hormones. Thridly, the acidophil stem cell adenoma, the
aggressive form, is a monomorphic-bihormonal tumor

presumably derived from a common prechrsor cell of
lactotrophs and somatotrophs. Most patients presents with
either acromegaly or hyperprolactinemia or both. Occa-
sionally authors have reported adenomas showing variable
reactivity for gonadotropic, lactotropic, and thyrotropic
components.20:22) It should be noted that plurihormanal
adenomas are more often macroadenomas and frequently
demonstrate gross invasion. (19 The lesions may be ultra-
structurally monomorphous, bimorphous, or trimor-
phous.3 However, one morphologic cell type may
claborate several hormones.

Nonfunctioning Adenomas.

This term is applied to the pituitary adenomas
that are not capable of producing detectable known
hormones. They are also known as undifferentiated or
null-cell adenomas. The incidence provided by various
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series ranged from 15% to 50% of all pituitary adenoma.
(3.4,.24) Most tumors are large causing compression sym-
ptoms such as visual disturbance, headaches, or even sei-
zures. Some tumors may provoke endocrine abnormalities
such as hypopituitarism secondary to compression and/or
destruction of the remaining pituitary gland. At surgery
they have often shown evidence of extrasellar

extension.(19) Histologically, the tumors are chromo-
phobic or slightly acidophilic. They fail to demonstrate
any known pituitary hormone in their cytoplasm. Marti-
nez, however,has reported that most of the nonfunctioning
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