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Abstract

We would like to draw the attention of the readers to Pit-1
positive giant macroadenomas in this work. A 62-year-old
male patient was admitted to the hospital due to his vision
loss and blurred vision in the left eye. His pituitary magne-
tic resonance imaging revealed the presence of a diffuse
and homogeneous mass lesion originating from the pitui-
tary gland having grade 4 invasion into the bilateral caver-
nous sinus and eroding the base of the sella. He consulted
our department before his operation in 2016. Laboratory
examination revealed that pituitary hormone levels were
within normal ranges while the testosterone level [total tes-
tosterone 0.27 ng/mL (2.8-8)] was low. Pathological fin-
dings revealed a pituitary adenoma that displayed focal
immunoreactivity to thyrotrophin, growth hormone, and
prolactin. While the main prevalence and the basic mecha-
nism of plurihormonal pituitary adenomas are not clear, one
of the hypotheses is based on the role of divergent trans-
cription factors such as Pit-1. According to this condition,
we should perform a complete biochemical and histologic
evaluation in patients with pituitary adenomas.

Keywords: Plurihormonal adenoma;
pituitary diseases;growth hormone-
secreting pituitary adenoma;lactotrophs

Pituitary adenomas producing more than
one pituitary hormone are defined as pluri-
hormonal pituitary adenomas (PPA) accord-

Ozet

Bu calismada, Pit-1 pozitif dev makroadenomlara dikkat
cekmek istedik. Altmis iki yasinda erkek hasta, sol gdzde
gbrmede azalma ve bulanik gérme nedeniyle hastaneye
basvurdu. Hipofiz manyetik rezonans gérintiilemesinde, hi-
pofiz bezinden kaynaklanan yaygin homojen kitle lezyonu-
nun, bilateral kaverndz sinlise 4. derece invazyonunun
oldugu ve sella tabanini asindirdidi izlendi. Preoperatif do-
nemde, endokrinoloji bélimimuze konsllte edilmisti. La-
boratuvar incelemesinde hipofiz hormon diizeyleri normal
sinirlarda, total testosteron dizeyi 0,27 ng/mL (2,8-8) du-
suktl. Operasyon sonrasi patoloji sonucu, fokal tirotropin,
blylime hormonu ve prolaktin immunoreaktivitesi gdsteren
bir hipofiz adenoma olarak raporlandi. Plurihormonal hipo-
fiz adenomlarinin prevalansi ve temel mekanizmasi net de-
gildir; hipotezlerden biri, Pit-1 gibi farkh transkripsiyon
faktorlerinin rolline bagli olabilecedi yonindedir. Hipofiz
adenomlu hastalarda, tam bir biyokimyasal ve histolojik de-
gerlendirme yapmaliyiz.

Anahtar kelimeler: Plurihormonal adenom;
hipofizer hastaliklar;
blylime hormonu salgilayan
hipofizer adenom; laktotroplar

ing to the 2017 World Health Organization
(WHO) classification of pituitary tumors (1).
While the majority of functioning pituitary
adenomas produce a single hormone, an im-
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munohistochemical examination has also
shown pituitary adenomas that produce
multiple hormones (2). A feature of these
adenomas is the expression of Pit-1 (pitu-
itary-specific transcription factor-1) (3,4).
PPAs are classified into 2 subtypes: Pit-1
positive PPAs (Pit-1+PPAs) and plurihor-
monal adenomas with unusual immunohis-
tochemical combinations (PAwUIC) (5).
PAwUICs are described as PPAs derived from
divergent pituitary cell lineages. This sub-
type displays symptoms associated with ei-
ther nonfunctioning pituitary adenoma
symptoms or with the clinical characteristics
of a hormone-secreting pituitary adenoma
(6,7). Pit-1+PPAs display an aggressive
phenotype, high recurrence ratios, and per-
sistence post-surgery (8,9). Pit-1 is a trans-
activator of the prolactin (PRL), growth
hormone (GH), and TSH-B (thyrotrophin)
genes during anterior pituitary develop-
ment. It also plays a significant role in the
development of plurihormonality in these pi-
tuitary adenomas (10). Nevertheless, only
the expression of Pit-1 mRNA is not enough
to account for plurihormonality in pituitary
adenomas (11). This makes it challenging
for the classification of these tumors. Fur-
thermore, according to the European Pitu-
itary Pathology Group algorithm,
plurihormonal adenomas are classified into
functioning and nonfunctioning tumors.
Functioning plurihormonal adenomas are
further inclusive of three groups; soma-
totroph, plurihormonal, thyrotroph plurihor-
monal, and double/triple tumors.
Nonfunctioning tumors show no hormone
secretion and are defined as silent plurihor-
monal/poorly differentiated Pit-1 tumors
(12).

In the clinical pathology of pituitary adeno-
mas, the Pit-1 family is the most compli-
cated and diverse. So we present the
plurihormonality of pituitary adenomas with
a case report.

A 62-year-old male patient complaining of
visual loss and blurred vision in the left eye
consulted our department before his opera-
tion in 2016. The neurosurgery department
scheduled his operation because of a giant
macroadenoma that was detected in the

magnetic resonance image (MRI) of the
brain. Besides, he also had suffered from
sexual dysfunction for two years. The pre-
operative pituitary MRI revealed a diffuse
and homogeneous mass lesion originating
from the pituitary gland. It displayed grade
4 invasion into the bilateral cavernous sinus
along with the erosion of the base of the
sella (Figure 1). The lesion extended to the
anterior temporal convexity on the left side.
Laboratory examination revealed that while
the levels of pituitary hormone and cortisol
were within the normal range, testosterone
levels were low [total testosterone was 0.27
ng/mL (2.8-8)]. The patient underwent an
endonasal endoscopic transsphenoidal sur-
gery. Pathological findings revealed the
presence of a pituitary adenoma that dis-
played immunohistochemically focal TSH,
rare GH, and focal PRL positivity. While the
adenoma was negative for follicle-stimula-
ting hormone (FSH), luteinizing hormone
(LH), and adrenocorticotropic hormone
(ACTH), the ki-67 score was 1% (Figure 2A-
C). Postoperatively, pituitary MRI demon-
strated the component of the adenoma
extending in the anterior to temporal con-
vexity and the component extending toward
the suprasellar area to be operated, but the
rest of the tumor remained. While the levels
of the hormones fT4 and total testosterone
were low, the level of prolactin was high with
other hormones in the normal ranges. The
patient received cabergoline for hyperpro-
lactinemia and L-thyroxine for central hy-
pothyroidism. A pituitary MRI in the 2017-
follow-up demonstrated pressure on optic
chiasma while there was no difference in the
size of the adenoma. He underwent a sec-
ond operation via an endonasal endoscopic
transsphenoidal method in 2018. Immuno-
histochemical examination revealed that the
tumor was diffusely positive for Pit-1 and
focal for prolactin, while GH, TSH, ACTH,
FSH, LH were negative, and ki-67 was 1%.
Assessment of the tumor using the primary
pathology material was done and reported
as plurihormonal adenoma. After the second
surgery, pituitary MRI detected an opera-
tion-related defect in the central parts of the
macroadenoma that invaded the cavernous
sinus, the sphenoid bone, and the anterior
section of the left temporal lobe. Laboratory
examination revealed that the level of pro-



Turk J Endocrinol Metab.
2021;25:227-231

Ozisik et al.

229

A Case of Plurihormonal Pituitary Giant Macroadenoma

Figure 1. A) Coronal T2 image, B) Coronal T1 image, C) Postcontrast coronal T1 image, D) Postcontrast sagittal T1
image. Giant pituitary adenoma, enlarged sellar cavity, optic chiasm compression, and bilaterally cavernous sinus inva-

sion.

Figure 2. A) Microscopic finding of the plurihormonal adenoma showing sheets of tumor cells (H&E, x20). B) Thy-
rotrophin immunopositivity of scattered tumor cells immunohistochemistry (x20). C) Prolactin immunopositivity of scat-
tered tumor cells immunohistochemistry (x20).

lactin was 163.6 ug/L (4.04-15.2), total
testosterone was 55.6 ng/dL (280-800), GH
was 1.06 pg/L, insulin-like growth factor
(IGF)-1 was 216 (44.7-210), and other hor-
mones were in the normal range. Although
the IGF-1 level was high, physical examina-
tion revealed no signs of features of
acromegaly. Despite the initiation of caber-

goline treatment, the prolactin level did not
normalize. The cabergoline dose was in-
creased to 3 tablets twice a week. Radio-
therapy was applied due to the size of the
adenoma. After radiotherapy and dopamine
agonist treatment, the IGF-1 level was nor-
malized, but that of prolactin was not nor-
malized.
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The main prevalence and the basic mecha-
nism of PPAs are not clear; one of the hy-
potheses points out the role of divergent
transcription factors such as Pit-1 (3). Pit-1
plays a significant role in the differentiation
of thyrotroph, lactotroph, and somatotroph
cell lineages and is expressed from embry-
onic day 13.5 (3,4).

Plurihormonal adenomas often display var-
ied different immunohistochemical staining
patterns characterized by dispersed or focal
positivity for one or more of the hormones
GH, PRL, and TSH when compared to differ-
entiated Pit-1 lineage adenomas (13).
Pathological examination of our patient dis-
played focal TSH, GH, and PRL immunore-
activity.

Although the 2017 WHO classification dis-
cusses Pit-1 positive plurihormonal adeno-
mas (formerly known as silent subtype 3
adenomas), we should keep in mind that a
small fraction of these Pit-1 positive pituitary
tumors may be negative for adenohy-
pophysial hormones. Therefore, these tu-
mors have been recommended to be
described as poorly differentiated Pit-1 line-
age pituitary adenomas (13). Three such
cases have been reported by Mete et al.
(13).

Plurihormonal adenomas expressing GH,
TSH, and PRL are rare (7). Nearly 30% of
TSHomas are plurihormonal, and the most
commonly associated hormones are GH and
PRL. This can be explained by the fact that
they share mutual transcription factors such
as Prop-1, Pit-1, and HESX-1 (14,15). Fur-
thermore, Azzalin et al. have reported that
besides BTSH, TSHomas were also found to
have the immunohistochemical expression
of at least one pituitary hormone. The posi-
tivity for BTSH, GH, and PRL combined was
the most commonly seen (16). On the other
hand, 13% of GH secreting pituitary tumors
displayed immunopositivity for TSH (17).
In addition, plurihormonality does not al-
ways convert into the clinical features of
hormonal excess (18). There is no correla-
tion between peripheral blood hormone lev-
els and immunohistochemical reactivity.
Hence, hormone levels are not used for the
diagnosis of PPAs (19). In some Pit 1+PPAs,
hyperprolactinemia can be seen as a result

of the mass effect. Our patient did not show
any clinical features except blurred vision.
Inadequate peptide synthesis by the tumor
tissue may determine the deficiency of the
corresponding clinical and biochemical
symptoms (20). In order to control high lev-
els of prolactin after the second operation
and the size of adenoma, cabergoline treat-
ment was initiated, and radiotherapy was
applied.

Plurihormonal adenomas are usually huge
and invasive; therefore, surgical treatment
cannot be seen in patients with Pit-1+PPAs
(13).

Moreover, according to the Congress of Neu-
rological Surgeons Systematic Review, sur-
gical resection is the best method for
symptomatic nonfunctioning pituitary ade-
nomas in patients with symptoms of visual
field defects, compression symptoms, and
endocrine dysfunction (21).

In conclusion, Pit-1 positive plurihormonal
adenomas are monomorphous and usually
express one or more hormones of the Pit-1
lineage, with only a small portion of them
being hormone negative (22). We should
perform a complete biochemical and histo-
logic evaluation in patients with pituitary
adenomas.
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