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Abstract: Objective: In order to study clinical,
histomorphological, histochemical and immunohistochemical
characteristics in hyperproloactinemic patients, we undertook
a comparative study of 30 pituitary adenomas,

Methods: We used a group of nuclear, cytoplasmic and
staining parameters for the evaluation of morphologic
features of the tumor types. Tumors showed a large
spectrum from the point of histomorphological features.
By using Gomori reticulin stain, we distinguished
hyperplasia from neoplasia. Additionally, Periodic Acid
Schiff staining was used for the detection of glycoprotein
content in tumor cell cytoplasm.

Twenty-six cases have been analysed using anti-prolactin
monoclonal antibody, and an overall of 23 cases for anti-
growth hormone monoclonal antibody
immunohistochemically.

Results: We found diffuse positivity in 15 cases, sparse
positivity in 8 cases for anti-prolactin antibody. Three cases
showed no immunoreactivity for prolactin. Six cases
showed diffuse positivity and 2 cases showed sparse
positivity for anti-growth hormone monoclonal antibody.
Fifteen cases were immunonegative for anti-growth
hormone monoclonal antibody. Five cases were
immunonegative for PRL but positive for GH. Four of those
cases had increased serum GH levels and were presented
with acromegaly.

Conclusion: We concluded that there is no direct correlation
between serum hormone levels and immunophenotypic
expressivity of pituitary adenomas. The reason of
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Ozet: Amag: Hiperprolaktinemisi olan 30 pitiiiter
adenomal hastamin klinik, histomorfolojik, histokimyasal
ve immiimhistokimyasal bulgulan kargilagtirmali olarak
calhisildi.

Yontem: Olgularm g1k mikroskopundaki morfolojik
ozellikleri, niikleusa ve sitoplazmaya ait gekil, bitytiklik
ve boyanma ozellikleri baz alinarak parametrize edildi.
Tumdbrler histomorfolojileri bakimindan genis bir
sipektrumda dagildilar. Hiperplaziler neoplazilerden
Gomori retikiiliin boyas: kullarularak ayrildi. Timér
hiicreleri stoplazmasinda glikoprotein varhgimi tespit
etmek igin PAS boyas: kullamldi.

26 olguya prolaktin (PRL), 23 olguya ise biiytime hormonu
(GH) immunohistokimyas1 uygulandi.

Bulgular: PRL ile 15 olguda diffiiz pozitivite ve 8 olguda
hafif pozitivite gozlenirken 3 olguda immunreaktivite
saptanmadi. GH ile 6 olgu diffiiz pozitivite ve 2 olgu hafif
pozitivite gosterdi. 15 olgu ise immunnegatifti. Serum
prolaktin seviyesi yiiksek olan 5 olguda PRL
immunohistokimyasinin negatif oldugu saptanirken, bu
olgularda GH immunopozitivitesi izlendi. Bu olgulardan
biyokimyasal degerleri bilinen 4 hastada serum GH
seviyelerinin de yiiksek oldugu saptandi ve klinikte
akromegali ile prezente olduklan dikkati cekti.
Sonug:Sonug olarak, endokrin aktivite ile pitiiter adenoma
tipi arasinda bir iligki olsa da, serum hormon diizeyleri
ile adenomun immunfenotipik goriintiisi arasinda direkt
korelatif bir iliski olmadig: saptandi. GH
immunopozitivitesi gdsteren olgularda serum PRL
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prolactinemia in cases showing GH immunopositivity was
thought to be a stalk effect. Using electron microscopy has
to be taken into consideration to identify the type of the
pituitary adenoma while having insufficient results for
immunohistochemical studies.

Key Words: Hyperprolactinemia, immunohistochemistry,
pituitary adenoma.
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seviyelerindeki artigin sap basisi nedeniyle olabilecegi
gozoniine alindi. Immunohistokimyanin tamor tipini
belirlemede yetersiz kaldigi durumlarda elektron
mikroskopisinin kullamlmas: gerektigi dasiiniildii.

Anahtar Kelimeler: Hiperprolaktinoma, imminlistokimya,
pituiter adenoma

INTRODUCTION

The mostly encountered pathologies in lesions
that effect sellar region are pituitary adenomas. The
10-20% of the intracranial neoplasms consists of
pituitary adenoma (14).

With the development of clinical and
biochemical researches Radioimmunoassay (RIA),
computerized tomography (CT), magnetic resonance
imaging (MRI), surgery techniques (trans-sphenoidal
adenomectomy) electron microscopy and
immunohistochemical techniques, our knowledge
about pituitary adenomas has increased to a large
extent (5,6,7).

In the light of the knowledge that began to
accumulate with the definitions Nakane made for the
immunohistochemistry of the pituitary cell types and
improved  with the development of
immunohistochemistry, “tinctorial classification”
based on the eosinophilic, basophilic and
chromophobic staining of the cell on pituitary
adenomas has lost its significance (12). When the
“tinctorial classification” is compared to the “functional
classification” that gained significance with the
improvements in immunohistochemistry, matchings
can be observed on various types of tumors in tinctorial
classification. For example, with the introduction of
functional classification, it has been understood that
the eosinophlic adenomas which were formerly
thought to secrete growth hormone (GH) can secrete
GH and / or prolactin (PRL) and that some of them
can secrete no hormone at all (5,9,13).

It has been observed that some
histomorphologic and ultrastructural findings
contribute in defining the adenoma type in pituitary
adenomas (8). For example, the parameters such as
cellularity, pleomorphism or monotony, nuclear
irregularities, the granule type they include and
heterogeneous immunoreactivity are evaluated as
the findings observed in various adenoma types.
Besides, it has been observed in various studies that
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there is a close relationship between the endocrine
activity of the tumor and immunophenotype (4,17).
But, in case the functional classification is not
satisfactory, it is necessary to show the origin of the
cell using electron microscope.

In this study, the relation of the pituitary
adenomas that showed prolactin endocrine activity
with histomorphological parameters and the
conventional chemistry together were compared
with the immunohistochemical results.

MATERIALS AND THE METHOD

Within the study, 55 pituitary adenoma cases
that were admitted to the Laboratory of
Neuropathology of Marmara University Institute of
Neurological Sciences a period of 3 years. Among
these cases, 30 pituitary adenomas (54.4%) that
showed prolactin hyperactivity in terms of blood
biochemistry were selected. 22 of the cases were
female and § of them were male. These cases that
showed prolactin hyperactivity were found to be 35.9
vears old on average.

The tumor cell nuclei which could be observed
histomorphologically diversely were parameterised
in terms of their sizes and their localisation within
the cell. The nuclei more than two times bigger than
an erythrocyte was considered as “big”. The tumor
cases most of the nuclei of which were observed as
pushed into oneside of the cell were included in the
eccentrically localised group and those observed in
the center were included in the central group.

The parameters which could be used to
determine the endocrine tumor type were separated
into two groups as those vesicular nucleus cases that
had slack chromatin patterns and those that had more
intense chromatin patterns.

The tumor cell cytoplasms were parameterised

in terms of their acidophilic, basophilic and
chromophobic dying characteristics which are used
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in tinctorial classification. And, they were separated
in two groups, as those rich in granule and those
sparsely containing granule.

Gomori Reticuline dye was applied to the
selected cases for tumor-hyperplasia differentiation.
The tumor cases were dyed with Periodic Acid Schiff
(PAS) for glycoprotein inquiry into the tumor cell
cytoplasm.

IMMUNOHISTOCHEMISTRY

a. Histochemistry of PRL and GH

To the 26 cases of 30 pituitary adenomas that
were studied PRL and to the 23 cases of them GH
immunohistochemistry (PRL, monoclonal mouse
IgG, BioGenex; Growth Hormone, monoclonal
mouse IgG, BioGenex) was applied. In the both
hormone immunohistochemistry applications,
normal pituitary sections were used as control
groups.

b. Evaluation of the PRL and GH
immunohistochemistry

The cases were evaluated in terms of the prolactin
and growth hormone immunochistochemistry dying
without knowing their clinical findings and the blood
hormone expressivity values. The tumor sections were
separated into three groups according to their dying
characteristic (11). They were grouped as the cases with
80% or more positive tumor cells the cases with 20%
or less positive tumor cells, and the immunonegative
cases (11). The cells that were rarely positive in tumor
section and that were not in conformity with the general
tumor cell morphology were considered as normal cells
in between; and thus, this kind of cases were included
in the immunonegative group.

RESULTS

Clinical Findings

In the clinical stories of the cases studied the
most frequently observed findings that made them
consult a doctor were headache and sight failings.
Besides, the endocrine related symptoms
galactorrhea, acromegaly and amenorrhea were
observed in the patients. Some of the patients were
showing multiple symptoms.

Conventional Histochemistry Findings

The reticuline dying which was applied to all
of the cases for the query of the tissue frame was used
for tumor-hyperplasia separation. All of the cases
showed intra-tumoral reticulolysis. In the cases
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studied, no hyperplasia was observed. Applying the
PAS dye, which is used for querying into the basal
membrane and the glycoprotein content, to all of the
cases, it was detected that the tumor cell cytoplasms
did not show PAS positivity (Figure 1).

Figure 1. X200, Periodic Acid Schiff stain, intravascular
PAS (+) glycoprotein material is shown by arrow.
Tumor cells do not exhibit PAS positivity.

Histomorphological Findings

When the 30 pituitary adenoma cases dyed with
hematoxyline and eosin were examined, the findings
in table 1 were obtained (Table 1).

Immunohistochemistry Findings

a. PRL Immunohistochemistry

In the 57.6% of the cases the dying percentage
of which are shown in table 5, more than 80% of the
tumor cells showed immunopositivity in con formity
with endocrine activity (Figure 2) (Table 2).
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Figure 2.X200, Prolactin  immu nohistochemistry
(BioGenex), more than 80% of tumor cells show
immunopositivity.
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Table II: Evaluation of prolactin immunoexpressivity in 26 cases

Results of PRL Immunohistochemistry: 26 cases

Positivity in more than
% 80 cell

Positivity in less than
% 20 cell

Immunonegative cases

Number of cases 15

3 3

Table III: Evaluation of GH immunoexpressivity in 23 cases

Results of GH Immunohistochemistry: 23 cases

Positivity in more than
% 80 cell

Positivity in less than Immunonegative cases

% 20 cell

Number of cases 6

2 15

Table IV: The clinical, biochemical and PRL (immunohistochemistry) evaluation of the 6 cases

immunopositive with GH

6 cases showing positivity with GH
PRL
GH Biochemistry Symptoms immunohistochemistry
1 High Ac, G, A (-)
2 ? A G (-)
3 High Ac ()
4 Normal (-) (+)
5 High Ac (-)
6 High Ac (-)

Ac: Acromegaly G : Galactorrhea A : Amenorrhea

After the GH immunohistochemistry findings
were evaluated; the clinical, biochemical and the PRL
immunohistochemical findings related to the 6 cases
that showed positivity at more than 80% cells
with GH immunohistochemistry were re-examined
(Table 4).

DISCUSSION

The high prolactin serum hormone levels were
female in 73.3% of the 30 pituitary adenoma cases.
The most frequently observed clinical symptom
among these cases was galactorrhea. In a
comparative study, lower preoperative prolactin
level in young female patients in comparison with
older female and particularly male patients was
found by authors (3).

It was observed that the cases with similar
biochemical profile (hyperprolactinemia) had diverse
histomorphological findings. Tumor cell nuclei, being
big and small both specifically and on the case base
showed heterogeneity in size. Besides the nucleus
size, diversity was observed in the placement of the
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nuclei within the cells, as well. While the nucleus was
eccentrically positioned in same cases, 1t was
centrally positioned in a few cases; and in most of
the cases, there were cells with the nucleus positioned
both way. In the literature, the tumor group with the
small, nucleus showing monotony and centrally
positioned within the cell rather matches with
prolactinomas (1,9,13,16). Considering the
cytoplasm, most of the cases featured acidophil or
acidophil-chromophobe in dying. Thus, within the
functional classification where tinctorial classification
was inadequate for the distinctive diagnosis of these
tumors with the biochemical profiles showing
prolactin activity, it was thought that distinctive
diagnosis could be made by using different
antibodies (13). When the granule content was
considered, it was observed that nearly half of the
cases were poor in granule. In a study from the
literature where 1043 pituitary adenomas were
examined, while the percentages of the GH secreting
adenoma types observed as rich or poor in granule
were close to each other, the type poor in granule
was more frequently observed in the adenomas
secreting PRL (5,14).
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In most of the cases, the chromatin pattern was
slack and they were showing vesicular nuclei. In the
literature, it has been reported that the prolactin
secreting pituitary adenomas mostly had intense
patterns (1,9,13,16).

With Gomori reticuline, intratumoral
reticulolysis was observed in all of the cases. In one
of the cases, microadenoma, with pituitary cells
showing hyperplasia around, was observed. In this
case, the intratumoral reticulolysis in the
microadenoma and the reticulogenesis surrounding
the cell groups that showed hyperlasia proved that
it was necessary to apply routine reticuline to
distinguish between neoplasia and hyperplasia. In
all of the cases that were applied PAS dying, it was
detected that the tumor cell cytoplasms were PAS
negative. Thus, the corticotroph cell adenomas with
tumor cell cytoplasms giving positive signal and the
gonadotroph and the thyrotroph cell adenomas
giving weak signal were excluded from the
distinguishing diagnosis.

With the PRL immunohistochemistry applied
to 26 pituitary adenomas showing PRL hyperactivity,
15 cases (57,6 %) showed diffuse positivity and in
the 3 cases no staining was observed. In some of the
§ cases, some cell groups were positively stained; and
in some cases, singularly stained cells were rarely
observed. Biochemically, it was detected that the
immunohistochemical profiles of the endocrine active
prolactinomas were in hormone specific confirmity
by 60 percent. The fact that the immunohistochemical
profiles of the hyperprolactinemic cases were
immunonegative by nearly 12 percent made us think
that the reason for prolactinemia was non-neoplastic
(“stalk effect”). Besides, it was concluded that there
was quantitative direct relationship between the
immunohistochemical fenotype and the biochemical
hormone expressivity, and that the
immunohistochemical profile may not be a “real-
time” reflection of every biological process, as well.
In the literature, while many cases have been stained
with the suspected hormone positively, some cases
without clinical findings have been stained with
various hormones positively (10).

When the GH immunohistochemistry applied
to the 23 pituitary adenomas showing prolactin
hyperactivity, 6 cases (26%) showed diffuse
positivity. There was no staining in 15 cases and 2
cases showed positive staining, partially in groups
and as single cells. When the clinical, biochemical,
histomorphological and immunohistochemical data
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related to the 6 cases that were positively stained as
diffuse were re-examined, the findings obtained were
in confirmity with the GH secreting pituitary
adenomas. Clinically, it was detected that 4 of the 6
cases were acromegaly, their blood biochemistry
values were high in terms of GH, and that 5 cases
were stained negatively for PRL.
Histomorphologically, pleomorphism, binucleation,
vesicular nuclei and eccentrically positioned nuclei
which have been mentioned in literature as related
to GH adenomas were observed in these cases
(2,9,13).

These findings made us think that the adenomas
secreting prolactin had diverse morphologies within
a heterogenous spectrum. Besides, it may be thought
that the GH secreting adenomas are a more
homogenous group, but they may show increase in
prolactin because of some reasons such as “stalk
effect”, inhibiting the Prolactin Inhibiting Factor (PIF)
oscillation or mixed GH-PRL adenomas.

For the cases with acromegaly and
hyperprolactinemia in the literature, it has been
reported that increased PRL secretion may stem from
adenoma cells, and that, as the transportation or the
secretion of the hyphothalamic PTF are destroyed by
the GH producing tumor, PRL may possibly be
produced from the PRL cells around the adenoma
(15).

As a conclusion the relation of the pituitary
adenomas that showed prolactin endocrine activity
with histomorphological parameters and
immunohistochemical results are not always
completely correlated. All of histomorphology,
histochemistry and immunohistology have their
shortcomings; therefore more than one method must
be used in diagnosis of pituitary adenomas. Although
there is a close relationship between the endocrine
activity of the tumor and immunophenotype it is
necessary to show the origin of the cell using electron
microscope.
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