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Ce nu este cunoscut, deocamdata, la subiectul abordat

Structura si variabilitatea adenoamelor hipofizare nu a
fost cercetata, in special, in tumori cu asocieri hormonale.
Majoritatea cazurilor cu profil hormonal rar nu au fost carac-
terizate panad in prezent din punct de vedere clinico-patologic
si, acest fapt, reprezinta scopul continuarii cercetarilor in do-
meniul patologiei hipofizare, particularizat pentru Republica
Moldova.

Ipoteza de cercetare

Populatia Republicii Moldova ar putea sa posede asocieri
hormonale si pattern-uri de crestere ale adenoamelor hipofi-
zare diferite de cele raportate in literatura de specialitate.

Noutatea adusa literaturii din domeniu

Rata cazurilor de adenoame hipofizare mixte cu asocieri
rare a fost superioara mediei intalnite in literatura de speciali-
tate. Acest aspect sustine prezenta unor factori etiopatogenici
particulari zonei de unde provin adenoamele hipofizare.

Rezumat

Introducere. Aceastd lucrare evalueaza aspectul histo-
chimic si modificarile moleculare ale adenoamelor pituitare
umane. Evidentiaza grupuri individuale de tumori cu aspecte
generale, specifice si moleculare. Rezultatele acestui studiu
sunt utile nu doar pentru medicii practicieni, care doresc sa
stabileasca un diagnostic cat mai clar, dar de asemenea si pen-
tru cercetdtori, care au drept scop sa solutioneze probleme de
baza in adenoamele hipofizare cu ajutorul imunohistochimiei
si biologiei moleculare.

Material si metode. Pentru studiul de fata, am investigat
96 de cazuri (10 hipofize normale, obtinute in timpul necrop-
siilor si 86 de cazuri diagnosticate cu adenom hipofizar, aflate
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What is not known yet about the topic

Pituitary adenomas structure and variability has not been
yet investigated, particularly the tumors with hormonal com-
bination. Most cases with rare hormonal profile have not
been characterized so far In clinical-pathological terms and
this is the purpose of continuing research on pituitary patho-
logy custom for the Republic of Moldova.

Research hypothesis

Moldova's population might possess hormonal association
and growth patterns of pituitary adenomas which differ from
those reported in the literature.

Article’s added novelty on this scientific topic

The ratio of the mixed pituitary adenomas cases with
rare association was higher than the average encountered
in literature. This feature supports the presence of special
ethiopathogenic factors that determine pituitary adenomas’
origin.

Abstract

Introduction. This work assesses the histochemical ap-
pearance and molecular changes of the human pituitary ade-
nomas. It highlights individual groups of tumors with general,
specific and molecular features. The results of this research
are useful not only for physicians that wish to establish a per-
fect diagnosis, but also for researchers who aim to solve basic
problems in pituitary adenomas using immunohistochemistry
and molecular biology.

Material and methods. For this study we investigated 96
cases (10 normal pituitary glands obtained during necropsies
and 86 cases diagnosed with pituitary adenoma, in various
stages of clinical development). These, in turn, were evaluated
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in diferite stadii de evolutie clinica). Acestea, la randul lor, au
fost evaluate prin metoda de ruting, coloratie cu hematoxilina-
eozind si prin metoda imunohistochimica pentru determina-
rea structurii secretorii a adenoamelor de hipofiza.

Rezultate. Raportat la numarul total de cazuri, adenoame-
le hipofizare pure au reprezentat 33%. Ca distributie, corelata
cu tipurile hormonale, cele mai numeroase cazuri de adenoa-
me hipofizare pure au fost reprezentate de cele LH pozitive,
urmate de adenoamele hipofizare GH secretante si de pro-
lactinoame. Adenoamele hipofizare TSH si ACTH secretante
au fost reprezentate In proportii egale. Valoarea procentuala
a adenoamelor hipofizare mixte a fost de 23% din totalul ca-
zurilor. De asemenea, asocierile triple si cele constituite din
4 tipuri hormonale au fost reprezentate in proportii aproxi-
mativ egale. Adenoamele plurihormonale au reprezentat 20%
din totalul cazurilor de adenoame hipofizare studiate. Dintre
hormonii exprimati in adenoamele plurihormonale, GH si pro-
lactina au prezentat frecventa cea mai crescutd; atat GH cat si
PRL fiind prezenti in 82% dintre adenoamele plurihormonale.
ACTH a fost prezent in 73% din cazuri, iar TSH a urmat, ca
frecventd, fiind regasit imunohistochimic in 55% din adenoa-
mele plurihormonale. Cel mai rar intalnit hormon in adenoa-
mele plurihormonale a fost FSH, prezent doar la 9% din ca-
zuri. Procentul ramas, de aproximativ 24% din cazuri, au fost
adenoame hipofizare nule.

Concluzii. Rata adenoamelor hipofizare pure in lotul stu-
diat in Republica Moldova a fost mai mic decat cel intalnit si
raportat in Romania (34% vs. 60%). Rata cazurilor de adenoa-
me hipofizare mixte, cu asocieri rare, a fost superioard mediei
comunicate 1n literatura de specialitate. Acest aspect sustine
prezenta unor factor etiopatogenici particulari zonei de unde
provin adenoamele hipofizare.

Cuvinte cheie: hipofiza, adenom, patologie, histochimie,
biologie celulara.

Introducere

In prezent, este bine cunoscut faptul ci, evaluarea histopa-
tologica nu mai este unanim acceptatd ca metoda unica de di-
agnostic al adenoamelor hipofizare. Evaluarea initiala, bazata
pe criteriile morfologice, este obligatoriu de a fi completata de
un profil hormonal cat mai bine certificat. Din acest motiv, in
prezent, diagnosticul adenoamelor hipofizare combina aspec-
tele histopatologice cu profilul hormonal, foarte util, mai ales in
cazul adenoamelor plurihormonale. Pe baza datelor prezentate
mai sus, studiul nostru a continuat cu elaborarea profilului hor-
monal pentru fiecare caz In parte si reclasificarea adenoamelor
hipofizare in corelatie cu acesta. Evaluarea imunohistochimica
a inclus sase tipuri de hormoni: GH, prolactina (PRL), ACTH,
TSH, FSH si LH. Evaluarea microscopica si clasificarea adenoa-
melor hipofizare pe baza profilului hormonal s-a realizat pe
baza procentului de celule pozitive si a intensitatii reactiei.

Material si metode

Studiul a fost realizat pe material tisular (tumoare prima-
rd), recoltat postoperator in incinta Centrului Stiintifico-Prac-
tic de Neurologie si Neurochirurgie al Spitalului Clinic Repu-
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using routine haematoxylin-eosin staining and immunohisto-
chemistry method for determining the secretory structure of
the pituitary adenomas.

Results. From the total number of reported cases, 33%
were pure pituitary adenomas. The pure LH positive tumours
followed by GH-secreting tumours and prolactinomas, repre-
sented the majority of pituitary adenomas. ACTH- and TSH-
secreting pituitary adenomas were represented in equal pro-
portions. The percentage value of mixed pituitary adenomas
was 23% of all cases. In addition, triple hormone associations
and those composed of four hormonal types were represented
in roughly equal proportions. Plurihormonal adenomas ac-
counted 20% of all pituitary adenomas cases. GH and prolac-
tin hormone showed the increased frequency of both GH and
PRL of the hormones expressed in plurihormonal adenomas
being present in 82% of plurihormonal adenomas. ACTH was
present in 73% of cases being followed in frequency by TSH,
which were found immunohistochemicaly in 55% of pluri-
hormonal adenomas. The less common hormone in plurihor-
monal adenomas was FSH being present only 9% of cases. The
remaining percentages of around 24% of cases were null pitu-
itary adenomas.

Conclusions. Pure pituitary adenomas rate in the study
group in Moldova was lower than that encountered and re-
ported in Romania (34% versus 60%). It was extremely het-
erogeneous in terms of hormonal profile. Mixed pituitary
adenomas rate with rare combinations was above average
encountered in literature. This aspect supports the presence
of private etiopathogenic factors in the area where pituitary
adenomas originate.

Key words: pituitary gland, adenoma, pathology, histo-
chemistry, cell biology.

Introduction

It is well known that histopathological evaluation is not
universally accepted as a distinct method of pituitary ad-
enomas diagnosis. Initial evaluation, based on morphological
criteria, must be completed with a best possible hormonal
profile. For this reason, today, pituitary adenomas diagnosis
combines histopathological aspects with hormonal profile, be-
ing very useful especially in plurihormonal adenomas. Based
on the data presented above, our study continued with the
hormonal profile elaboration for each case and the reclassifi-
cation of pituitary adenomas in correlation with it. Immuno-
histochemical evaluation included six types of hormones: GH,
prolactin (PRL), ACTH, TSH, FSH and LH. Microscopic evalua-
tion and pituitary adenomas classification based on hormonal
profile was achieved based on the positive cells percentage
and the reaction intensity.

Material and methods

The study was carried on tissue material (primary tumour)
harvested postoperative at the Neurology and Neurosurgery
Scientific-Practical Centre of Moldova’'s Republican Hospital.



blican din Republica Moldova. Pacientii au fost investigati din
punct de vedere clinic si imagistic, tumorile hipofizare fiind
certificate prin examen computer tomografic si investigatii
prin rezonanta magnetica nucleara. Pentru studiul de fata,
am investigat 96 de cazuri (10 hipofize normale, obtinute in
timpul necropsiilor si 86 de cazuri diagnosticate cu adenom
hipofizar, aflate in diferite stadii de evolutie clinica).
Au fost utilizati urmatorii markeri pentru identificarea re-
ceptorilor la:
= STH - s-au utilizat anticorpi anti-GH (DakoCytomation,
dilutie 1:400);
= PRL - s-au utilizat anticorpi anti-PRL (DakoCytomation,
dilutie 1:250);
= TSH - s-au utilizat anticorpi anti-TSH (DakoCytomation,
clona 0042, dilutie 1:50);
= FSH - s-au utilizat anticorpi anti-FSH (DakoCytomation,
clona C10, dilutie 1:50);
= LH - s-au utilizat anticorpi anti-LH (DakoCytomation,
clona C93, dilutie 1:50);
= ACTH - s-au utilizat anticorpi anti-ACTH (DakoCytomati-
on, clona C93, dilutie 1:5).

Adenoamele hipofizare care au exprimat un singur hor-
mon au fost considerate adenoame hipofizare pure. Cele care
au exprimat doua tipuri hormonale ca, de exemplu, GH-PRL,
GH-TSH sau FSH-LH, au fost clasificate ca adenoame hipofizare
de tip mixt.

In cazul in care adenoamele hipofizare au prezentat reactie
imunohistochimica pozitiva la trei sau mai multi hormoni, sila
cel putin doi dintre ei reactia a fost notata cu +2 sau +3, iar la
ceilalti cu +1, acestea au fost clasificate drept adenoame hipo-
fizare plurihormonale.

Au existat cazuri la care niciunul dintre hormonii menti-
onati nu a fost pozitiv, iar testele adiacente pentru realizarea
diagnosticului diferential cu alte tipuri tumorale din regiunea
capului si gatului au fost, de asemenea, negative. Aceste cazuri
au fost incluse in grupul adenoamelor hipofizare non-secre-
tante (non functionale).

Evaluarea imunohistochimica a profilului hormonal s-a re-
alizat, de asemenea, si pe cele 10 cazuri de tesut hipofizar nor-
mal, fiind urmarite numarul si intensitatea celulelor pozitive,
dar si distributia diferitelor tipuri celulare ale adenohipofizei
in cadrul structurilor histologice normale, specifice hipofizei
umane.

Rezultate

Reactia imunohistochimica pozitiva care a fost luata in
considerare pentru evaluarea hormonilor hipofizari, a fost re-
strictionata la nivelul citoplasmei celulelor tumorale si a avut
un aspect granular (in cele mai multe cazuri), dar si un aspect
difuz, omogen, in special, pentru ACTH, FSH si LH.

Hipofiza normala a exprimat toate tipurile de hormoni. Ce-
lulele GH pozitive au predominat, fiind organizate in cuiburi
sau cordoane. Reactia a fost omogend, cu o intensitate mare,
si pattern citoplasmatic granular. Celulele pozitive la PRL au
urmat, ca densitate, dupa cele secretante de GH. Celulele ACTH
pozitive au fost organizate in structuri cu aspect de pseudoro-

Profilul hormonal al adenoamelor hipofizare

The patients have been examined from clinical and imaging
point of view, pituitary tumors being certified by computer
tomography exam and nuclear magnetic resonance investi-
gations. For this study we investigated 96 cases (10 normal
pituitary glands obtained during necropsies and 86 cases di-
agnosed with pituitary adenoma, in various stages of clinical
development).
The following markers were used in order to identify re-
ceptors for:
= STH - anti-GH antibodies have been used (DakoCytoma-
tion, 1:400 dilution);
= PRL - anti-PRL antibodies have been used (DakoCytoma-
tion, 1:250 dilution);
= TSH - anti-TSH antibodies have been used (DakoCytoma-
tion, 0042 clone, 1:50 dilution);
= FSH - anti-FSH antibodies have been used (DakoCytoma-
tion, C10 clone, 1:50 dilution);
= LH - anti-LH antibodies have been used (DakoCytomati-
on, C93 clone, 1:50 dilutions);
= ACTH - anti-ACTH antibodies have been used (DakoCyto-
mation, C93 clone, 1:5 dilution).

Pituitary adenomas that expressed a single hormone were
considered pure pituitary adenomas. Those that have ex-
pressed two hormones types such as GH-PRL, GH-TSH, LH-
FSH were classified as mixed type pituitary adenomas.

If the pituitary adenomas showed positive immunohisto-
chemical reaction to three or more hormones, and at least two
of them were marked with 2+ or 3+ reactions and the other
with 1+, they were classified as plurihormonal pituitary ade-
nomas.

There have been cases in which any one of mentioned hor-
mones were positive and the adjacent tests for achieving dif-
ferential diagnosis to the other head and neck region tumors
were also negative. These cases were included in the non-se-
cretion pituitary adenomas group (non functional).

Immunohistochemical evaluation of hormonal profile was
also performed on 10 cases of normal pituitary tissue, in or-
der to observe the number and intensity of the positive cell
and also to observe the different cell types distribution within
the adenohypophysis structures in the normal human pitui-
tary.

Results

The positive immunohistochemical reaction that was taken
into account for the evaluation of pituitary hormones, was re-
stricted to the tumor cells cytoplasm level and had a granular
appearance (in most of the cases) and a homogeneous diffuse
aspect, especially for ACTH, FSH and LH.

Normal pituitary expressed all types of hormones. GH
positive cells prevailed being organized in nests or cords.
The reaction was regular with a high intensity and granular
cytoplasmic pattern. PRL positive cells followed GH secreting
cells as density. ACTH positive cells were organized in pseu-
dofollicles or pseudorosettes structures. Lowest density was
recorded for FSH and LH secreting cells. They were homoge-
neously distributed in the pituitary construction, but isolated
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Fig. 2 Expresia imunohistochimica a asocierilor intalnite in cadrul adenoamelor hipofizare mixte care secreta doua tipuri hormonale:
GH-PRL (a, d), GH-TSH (a, e), GH-ACTH (a, f), GH-FSH (a, g) si GH-LH (a, h) PRL-LH (b, h), PRL-ACTH (b, i) si FSH-LH (c, h).

Fig. 2 Immunohistochemical expression of associations found in mixed pituitary adenomas that secrete two hormonal types.
GH-PRL (a, d), GH-TSH (a, e), GH-ACTH (a, f), GH-FSH (a, g) and GH-LH (a, h) PRL-LH (b, h), PRL-ACTH (b, i), and FSH-LH (c, h).
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Profilul hormonal al adenoamelor hipofizare

Fig. 3 Pattern-ul de distributie al celelor GH pozitive (a), TSH secretante (b) si a celor ACTH secretante (c) in tipurile mixte

de adenoame hipofizare.
Fig. 3 Distribution pattern of GH positive cells (a), TSH-secretant cells (b) and ACTH-secretant cells (c) in mixed type pituitary adenomas.
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Fig. 4 Expresia FSH si LH in tipurile de adenoame hipofizare mixte de tipul FSH-LH.
Fig. 4 FSH and LH expression in mixed FSH-LH pituitary adenomas types.

zete sau pseudofoliculi. Densitatea cea mai mica a fost inre-
gistrata pentru celulele FSH si LH secretante. Acestea au fost
distribuite omogen in structura hipofizei, dar izolate unele
fata de altele. Rar s-a Inregistrat distributia celulelor FSH si
LH pozitive in grupuri mici. Aspectele si particularitatile imu-
nohistochimice ale profilului hormonal din hipofiza normala
sunt evidentiate in Figura 1.

Heterogenitatea celulara si functionala a hipofizei normale
s-a reflectat si In profilul hormonal al adenoamelor hipofizare
incluse in studiul de fata.

Raportat la numarul total de cazuri, adenoamele hipofizare
pure au reprezentat 33%. Ca distributie, corelata cu tipurile
hormonale, cele mai numeroase cazuri de adenoame hipofiza-
re pure au fost reprezentate de cele LH pozitive (55%), urmate
de adenoamele hipofizare GH secretante (25%) si de prolacti-
noame (10%). Adenoamele hipofizare FSH si ACTH secretan-
te au fost reprezentate in proportii egale (cate 5%); nu a fost
identificatd nicio tumoare TSH secretanta (0%).

Valoarea procentuala a adenoamelor hipofizare mixte a
fost de 23% din totalul cazurilor. Au fost identificate mai multe
tipuri de adenoame hipofizare mixte, definite ca fiind capabile
sa secrete doua tipuri de hormoni: GH-PRL, GH-TSH, GH-AC-
TH, GH-LH si GH-FSH, PRL-LH, PRL-ACTH, FSH-LH, ACTH-LH

from each other. The distribution of FSH and LH positive cells
in small groups were rarely recorded. Peculiarities and immu-
nohistochemical aspects of normal pituitary hormonal profile
are shown in Figure 1.

Cellular and functional heterogeneity of normal pituitary
was reflected in the hormonal profile of pituitary adenomas
included in this study.

Pure pituitary adenomas consisted 33% of the total num-
ber of reported cases. Speaking of distribution correlated
with hormonal types, the majority of pure adenomas were
LH-positive (55%), being followed by GH-secreting pituitary
adenomas (25%) and prolactinomas (10%). FSH- and ACTH-
secreting pituitary adenomas were represented in equal pro-
portions (5%), no TSH secretant tumor was detected (0%).

The percentage value of mixed pituitary adenomas was
23% of all cases. Several mixed pituitary adenomas types
were identified as being capable of secreting two types of hor-
mones, GH-PRL, GH-TSH, GH-ACTH, GH-LH, GH-FSH, PRL-LH,
PRL-ACTH, FSH-LH, ACTH-LH, and TSH-FSH. One case showed
mixed hormonal secretion of TSH-ACTH type. Immunohisto-
chemical expression of each combination is shown in Figure 2.
As is apparent from the above description, the most frequent
combination was performed by GH, which was co-expressed
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si TSH-FSH. Un singur caz a prezentat secretie hormonala mix-
ta de tipul TSH-ACTH. Expresia imunohistochimica a fiecarei
asocieri este prezentatd in Figura 2. Asa cum rezulta din de-
scrierea de mai sus, cea mai frecventa asociere a fost realizata
de GH, care s-a co-exprimat, practic, cu toate celelalte tipuri de
hormoni. Expresia GH a fost intotdeauna de intensitate mode-
ratd si mare in cadrul acestei asocieri, in comparatie cu ceilalti
hormoni, pentru care a predominat o intensitate slaba, in foar-
te rare cazuri fiind Intalnitd o intensitate moderata sau mare.
in cadrul asocierilor dintre GH si alte tipuri de hormoni, s-a
intalnit un pattern de distributie particular pentru asocierile
GH-TSH si GH-ACTH.

Astfel, daca pentru celelalte asocieri, atat celulele GH po-
zitive, cat si cele care au exprimat ceilalti hormoni, au avut o
distributie omogena dar difuza, pentru asocierile de tip GH-
TSH, spre exemplu, celulele GH secretante si-au pastrat pat-
tern-ul de distributie difuz (Figura 3a), in timp ce, cele TSH
pozitive au fost organizate in structuri compacte ce au format
grupuri mici, cu aspect insular, distribuite in interiorul ariilor
difuze GH pozitive (Figura 3b). Pentru asocierea GH-ACTH,
s-a pastrat aspectul de “hot-spot” al distributiei ariilor ACTH
pozitive, cu particularitatea ca celulele ACTH pozitive au fost
organizate sub forma de pseudofoliculi, rozete sau cordoane,
dispuse in interiorul ariilor GH pozitive (Figura 3c). S-a obser-
vat o intensitate heterogena a celulelor ACTH pozitive, atat in
interiorul ariilor cu aspect pseudofolicular, cat si in interiorul
cordoanelor de celule secretoare de ACTH. Heterogenitatea
expresiei ACTH a fost caracterizata printr-o alternanta de in-
tensitate moderata si mare a expresiei imunohistochimice.

Ca frecventd, a urmat asocierea dintre expresia hormonilor
FSH si LH. In acest caz, ambii hormoni au fost exprimati imu-
nohistochimic cu o intensitate relativ egal3, fiind cuantificata,
in cele mai multe cazuri, de astfel de asociere, drept moderata
si mare (Figura 4 a, b).

Adenoamele plurihormonale au reprezentat 20% din tota-
lul cazurilor de adenoame hipofizare studiate. Asocierile hor-
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with almost all other types of hormones. GH expression was
always moderate and large in this combination compared to
other hormones with a predominantly low intensity, in very
rare cases being found moderate or greater intensity. In re-
lationship with other hormones, GH had a particular distri-
bution pattern, and GH-TSH, GH-ACTH associations has been
met.

Thus, if the other associations both GH cells positive and
those that expressed other hormones had a homogeneous but
diffuse distribution, as the GH-TSH associations, GH secreting
cells kept their diffuse distribution pattern (Figure 3a) while
TSH positive cells were organized in compact structure that
formed insular looking small groups distributed within the
diffuse GH positive areas (Figure 3b). For the GH-ACTH asso-
ciation “hot-spot” appearance was kept of ACTH positive areas
distribution, with the particularity that ACTH positive cells
were organized as pseudofollicles, rosettes or cords arranged
in GH positive areas (Figure 3c). A heterogeneous intensity of
ACTH positive cells has been observed, both within the pseu-
dofollicular areas and inside of ACTH-secreting cells cords.
ACTH expression heterogeneity was characterized by alter-
nating of high and moderate intensity immunohistochemical
expression.

As frequency, the association of FSH and LH hormones ex-
pression has followed. In this case, both hormones were ex-
pressed by relatively equal immunohistochemical intensity,
being quantified in most such associated cases as moderate
and high (Figure 4 a, b).

Plurihormonal adenomas accounted 20% of all pituitary
adenomas studied cases. Hormonal associations were very
heterogeneous, being composed of three or four hormones.
Among the studied cases, a certain type association did not
prevail as results from Figure 5.

Triple hormone associations and those composed of four
hormone types were also represented in roughly equal propor-
tions. GH and prolactin hormone showed increased frequency,
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Fig. 5 Asocierile plurihormonale intalnite pentru adenoamele hipofizare care au exprimat imunohistomic trei sau patru tipuri de hormoni.

Fig. 5 Common plurihormonal associations found in pituitary adenomas that expressed immunohistochemicaly three or four types of hormones.



monale au fost foarte heterogene, fiind constituite din trei sau
patru tipuri hormonale. intre cazurile studiate, nu a predomi-
nat un anumit tip de asociere, asa cum rezulta si din Figura 5.

De asemenea, asocierile triple si cele constituite din 4 ti-
puri hormonale au fost reprezentate in proportii aproximativ
egale. Dintre hormonii exprimati in adenoamele plurihormo-
nale, GH si prolactina au prezentat frecventa cea mai crescuts;
atat GH cat si PRL fiind prezenti in 82% dintre adenoamele
plurihormonale. ACTH a fost prezent in 73% din cazuri, iar
TSH a urmat ca frecventd, fiind regasit imunohistochimic in
55% din adenoamele plurihormonale. Cel mai rar intalnit hor-
mon in adenoamele plurihormonale a fost FSH, prezent doar
la 9% din cazuri.

In ceea ce priveste intensitatea reactiei imunohistochimi-
ce, pentru GH si PRL a predominat o expresie intensa si mo-
deratd, in timp ce, pentru celelalte tipuri hormonale, reactia
observata a fost slaba sau moderata.

De exemplu, pentru TSH a predominat intensitatea mode-
ratd, in timp ce ACTH a fost caracterizat de o expresie predo-
minant slaba in cadrul asocierilor plurihormonale. Procentul
ramas, de aproximativ 24% din cazuri, a fost de adenoame
hipofizare nule, care nu au fost pozitive pentru niciun tip de
hormon inclus in profilul imunohistochimic al adenoamelor
hipofizare.

Discutii

Profilul hormonal al adenoamelor hipofizare este un pas
obligatoriu in evaluarea tumorilor hipofizare, cu un impact
major in diagnosticul si terapia acestor tipuri de tumori [1].
Practic, in acest moment, nu se mai accepta ca diagnostic doar
evaluarea histopatologica de tip conventional pe preparatele
colorate cu metode de rutind. Datele din literatura, referitoa-
re la profilul hormonal al adenoamelor hipofizare sunt hete-
rogene, iar tipurile hormonale descrise prezentind o mare
variabilitate procentuald, dependentd de numarul de cazuri
sau aria geografica de unde acestea provin. Balinisteanu si
colab., au raportat in 2011 un procent global de aproximativ
60% de adenoame hipofizare pure (secretante al unui singur
tip hormonal) din lotul studiat in aria de sud a Romaniei [2].
In contrast, studiul nostru a relevat prezenta unui procent de
aproximativ 34% de adenoame hipofizare monosecretante
prin analiza cazurilor din Republica Moldova. Mori si colab.,
in 2013, au prezentat date rezultate din studiul unui numar de
242 de adenoame hipofizare si au concluzionat ca 45% dintre
acestea sunt monohormonale [3]. Un procent relativ similar
cu cel gasit In prezentul studiu, a fost publicat de Shao si Li,
care au observat c3, 37 % din adenoamele hipofizare sunt mo-
nohormonale [4]. Ca o particularitate a studiului nostru si, re-
spectiv, ca o particularitate a adenoamelor hipofizare monose-
cretante din Republica Moldova, mai mult de jumatate dintre
adenoamele hipofizare monosecretante au fost LH secretante.
Celelalte studii au raportat ca predominante adenoamele se-
cretante de GH, respectiv PRL, aspect care a fost observat si
in studiul nostru. Intr-adevir, adenoamele GH secretante le-au
urmat pe cele secretante de LH, fiind secundate de cele PRL
pozitive, aspecte care sunt in concordanta cu datele publicate
anterior [1-3].
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both GH and PRL being present in 82% of plurihormonal ad-
enomas. ACTH was present in 73% of cases being followed in
frequency by TSH, which was found immunohistochemicaly in
55% of plurihormonal adenomas. The less common hormone
in plurihormonal adenomas was FSH being present only 9%
of cases.

Regarding the immunohistochemical reaction intensity to
GH and PRL prevailed intense and moderate expression, while
for other hormones types, the reaction was weak or modera-
te. For example, a moderate intensity predominated for TSH
hormone while ACTH was characterized by a predominant
poor expression in plurihormonal associations. The remain-
ing percentages of around 24% of cases were null pituitary
adenomas, not positive for any type of hormone included in
the pituitary adenomas immunohistochemical profile.

Discussion

Hormonal profile of pituitary adenomas is a mandatory
step in the pituitary tumors evaluation with a major impact in
the diagnosis and treatment of these tumours types [1]. At this
moment, only conventional histopathological samples evalu-
ation stained with routine methods is no longer accepted as
diagnosis. Literature data regarding the pituitary adenomas
hormonal profile are diverse, the described hormonal types
presenting great percentage variability dependent on total
number of cases or geographical area of origin. Balinisteanu
et al, reported in 2011 an overall percentage of 60% of pure
pituitary adenomas (secreting a single hormone type) in the
south of Romania area study group [2]. In contrast, our study
revealed a percentage of approximately 34% of monosecre-
tant pituitary adenomas by analyzing cases from Republic of
Moldova. Mori et al, in 2013 presented data of 242 pituitary
adenomas cases, and concluded that 45% of them are mono-
hormonal [3]. A relatively similar percentage, to that found in
this study, was published by Shao Li who observed that 37%
of pituitary adenomas are monohormonal [4]. As a feature of
our study and as a feature of monosecretant pituitary adeno-
mas in republic of Moldova, more than half of monosecretant
pituitary adenomas were LH secreting. Other studies report-
ed that GH- respectively PRL secreting adenomas predomi-
nated, things that have been observed in our study. Indeed,
GH-secreting adenomas followed the LH-secreting adenomas,
followed by PRL secreting, aspects supplemented by the pre-
viously published data [1-3].

Mixed pituitary adenomas, characterized by immunohisto-
chemical expression of two pituitary hormones represented
23% of all cases included in the study. PRL-GH-type associa-
tions prevailed, things that accords with the literature data
[3]. Currently, there is a disagreement regarding the existence
of such associations in mixed pituitary adenomas.

Literature data suggest that initially a PRL secreting pitu-
itary adenoma may relapse as a GH secreting pituitary ade-
noma that produced specific clinical symptoms of acromegaly.
This switch was partly explained by the presence of gsp onco-
gene mutations, specifically Arg201His mutation in GNAS gene
[3]. These changes occurred in relapsed pituitary adenomas
have a major impact on their therapy and prognosis.
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Adenoamele hipofizare mixte, caracterizate prin expresia
imunohistochimica a doi hormoni hipofizari, au reprezentat
23% din totalul cazurilor incluse in studiu. Au predominat
asocierile de tip GH-PRL, aspect concordant cu datele din lite-
ratura [3]. In prezent, persisti controverse legate de existenta
acestui tip de asociere In adenoamele hipofizare mixte. Date
din literatura au sugerat faptul c3, un adenom hipofizar care
initial era PRL secretant, poate sa recidiveze sub forma unui
adenom hipofizar GH secretant, care a produs simptomatolo-
gie clinica specifica acromegaliei. Acest switch a fost explicat,
partial, prin prezenta unei mutatii a oncogenei gsp, mai exact,
mutatia Arg201His in gena GNAS [4]. Aceste modificari aparu-
te 1n recidivele adenoamelor hipofizare au un impact major
asupra terapiei si prognosticului acestora.

Un alt aspect particular si, deocamdatd, incomplet elucidat,
vizeaza asocierea hormonala de tip GH-TSH. Datele prezente
in literatura considera aceste adenoame hipofizare mixte ca
fiind foarte rare, procentul lor variind intre 0,5-17% din tota-
lul adenoamelor hipofizare [5, 6]. Procentul de 5%, raportat
de noi pentru adenoamele hipofizare, se incadreaza in limitele
descrise 1n literatura. Acest tip de adenoame hipofizare mixte
par sa aiba un comportament agresiv, fiind caracterizate prin-
tr-o invazie crescuta si un indice de proliferare ridicat, peste
media specifica altor tipuri de adenoame hipofizare, cel mai
probabil, pe seama TSH [7].

Asocierea GH-ACTH in adenoamele hipofizare este con-
siderat3, la fel, o asociere foarte rara. Am evaluat, in studiul
nostru, doua astfel de cazuri. Date relativ recente din litera-
turd asociaza o astfel de co-expresie cu mutatii genice [8].
Evaluarea lor este sporadica in literatura, fiind limitata doar
la prezentarea unor cazuri clinice si, mult mai rar, in cadrul
unor studii de cercetare extensiva [9-11]. Un caz izolat a fost
raportat de Zielinski si colab. (2013), care au descris un ade-
nom hipofizar GH-ACTH secretant, dar, in care componentele
GH si ACTH secretante au fost clar delimitate si situate in zone
diferite, distincte ale adenohipofizei [11]; prin punctarea aces-
tui aspect, autorii au sugerat prezenta, de fapt, a doua tumori
distincte, concomitent, la nivelul hipofizei.

Asocierea hormonala de tipul PRL-ACTH a fost intalnita
in studiul nostru in 3% din cazuri. Acest procent se Inscrie in
limitele raportate in literatura [13]. La fel de rara ca si prece-
denta, aceasta asociere ridica mari probleme in ceea ce prives-
te instituirea tratamentului. Un studiu realizat prin co-cultiva-
rea celulelor PRL secretante si ale celor ACTH secretante, si
care au fost tratate succesiv cu factori de tipul CRH sau TRH, a
demonstrat ca stimularea secretiei celor doi hormoni nu este
uniforma, aceasta fiind selectiva si dependenta de tipul de fac-
tor utilizat. Astfel, s-a demonstrat ca modul de secretie al PRL
in adenoamele mixte de tip PRL-ACTH este diferit si raspunde
diferit la terapiile aplicate, comparativ cu secretia de PRL din
prolactinoamele pure [14].

Majoritatea cazurilor clinice de asociere a PRL cu ACTH,
descrise 1n literaturg, si au fost constatate la pacienti cu boala
Cushing. In pofida acestui aspect comun, modalitatea de debut
clinic al adenoamelor hipofizare PRL-ACTH secretante a fost
extrem de heterogena. laccovazzo si colab. (2013), au descris
un caz al unui pacient de 60 de ani, care a dezvoltat initial un
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Another particular aspect and now incompletely elucidat-
ed targets GH-TSH hormone combination type. Literature data
consider these mixed pituitary adenomas as very rare, their
percentage ranging from 0.5 to 17% of all pituitary adenomas
[5, 6]. The observed by us 5% of studied pituitary adenomas
are within the limits described in literature. This type of mixed
pituitary adenomas appear to have aggressive behaviour be-
ing characterized by an increased invasion and a high prolif-
eration index, above the average of other specific types of pi-
tuitary adenomas, most likely on TSH account [7].

The GH-ACTH association in pituitary adenomas is also
considered a very rare combination. In our study, we evalu-
ated two cases of this kind. Relatively recent literature data
associated such co-expression with gene mutations [8]. Their
assessment is sporadic in literature being limited to the pre-
sentation of clinical cases and more rarely in some extensive
research studies [9-11]. An isolated case was reported by Zie-
linski et al. (2013), who described GH-ACTH-secreting pitu-
itary adenoma, but the GH and ACTH-secreting components
were clearly marked and located in different distinct adeno-
hypophysis areas [12], by puncturing this portion, authors
actually suggested the presence of two simultaneous distinct
pituitary tumors.

The PRL-ACTH hormone type association was found in our
study in an amount of 3% of cases. This percentage is within
the limits reported in literature [13]. As rare as the previous
one, this combination presents serious problems in terms
of therapy in such cases. A study conducted by co-culturing
PRL-secreting and ACTH-secreting cells, that were treated se-
quentially with factors such as CRH and TRH, demonstrated
that stimulation of the two hormones secretion is not uniform,
being selective and depended of the type of stimulant factor
used. Thus it was demonstrated that PRL secretion mode, in
mixed- PRL-ACTH adenomas type, is different and responds
differently to the applied therapies compared with PRL secre-
tion in pure prolactinomas [14].

Most of the clinical cases described in the literature and
characterized by the PRL-ACTH association were patients
with Cushing’s disease. Despite this common aspect, clinical
onset way of PRL/ACTH-secreting pituitary adenomas was
extremely heterogeneous. laccovazzo et al. (2013) described
a case of a 60 years patient who initial developed a prolacti-
noma solved by drug therapy that subsequently had Cushing’s
disease symptoms certificated by metachrom ACTH secret-
ing pituitary adenoma [13]. Mittelbronn described a patient
with clinical symptoms of Cushing’s disease but with the pres-
ence of two distinct components of pituitary adenoma, PRL-
secreting and ACTH-secreting, histologically and immunohis-
tochemicaly proved [15]. Clear demarcation between PRL and
ACTH-secreting areas were also noted in our case. Further-
more, the authors have noted an increase in the proliferation
index of tumour cells in the PRL secreting area compared with
the ACTH positive one. For patients with Cushing’s disease
presence of ACTH and PRL double secretion is histologically
based on ACTH-secreting adenoma or nodular hyperplasia as-
sociated with ACTH-secreting cells of a “silent” or functional
prolactinoma determining hyperprolactinemia [16].



prolactinom, rezolvat prin terapie medicamentoasa, pentru ca,
ulterior, sa prezinte simptome de boald Cushing cu certificarea
prezentei unui adenom hipofizar ACTH secretant metacrom
[13]. Mittelbronn descrie cazul unui pacient cu simptomatolo-
gie clinicd de boalad Cushing, dar cu prezenta unui adenom hi-
pofizar cu doua componente distincte, PRL si ACTH secretan-
te, certificate histologic si imunohistochimic [15]. Delimitarea
clara intre zonele PRL si ACTH secretante a fost remarcata, de
asemenea, si pentru cazul nostru. Mai mult, autorii au remar-
cat o crestere a indicelui de proliferare al celulelor tumorale in
zona PRL secretantd, comparativ cu cea ACTH pozitiva. Pentru
pacientii cu boala Cushing, prezenta secretiei duble de PRL si
ACTH are drept baza histologicd un adenom corticotrop secre-
tant sau o hiperplazie nodulara cu celule secretante de ACTH,
asociat unui prolactinom ,silentios” sau functional care deter-
mind hiperprolactinemie [16].

Adenoamele hipofizare secretante de FSH si LH au fost,
de asemenea, prezente in studiul nostru. Este binecunoscut
faptul ca, acest tip de adenoame hipofizare este extrem de
controversat, atat din punctul de vedere al simptomatologiei
clinice cat si al aspectelor microscopice si imunohistochimice.
Majoritatea autorilor clasifica adenoamele hipofizare FSH-LH
secretante ca fiind adenoame de tip non-functional, bazate pe
absenta imunoreactivitatii la anticorpii corespondenti. Totusi,
alti autori par sa fie mai precauti si considera aceste adenoa-
me hipofizare ca fiind non-imunoreactive datorita cantitatii
reduse de antigen care poate fi detectat in celulele adenoma-
toase [17]. Cazurile pe care le-am identificat in studiul nostru
ca fiind FSH-LH secretante, au fost, in majoritate, adenoame
hipofizare cu celule cromofobe (cu o singura exceptie), iar
pattern-ul predominant a fost cel papilar. Intensitatea reactiei
a fost moderata sau mare, din acest motiv si noi consideram
ca termenul de non-imunoreactiv este mai corect decat cel de
non-functional.

O posibila explicatie a acestor discordante de clasificare a
adenoamelor hipofizare de tip FSH-LH ca nule sau non-imu-
noreactive este data de un studiu al lui Horvath si Kovacs, care
au demonstrat prin microscopie electronica diferente structu-
rale, dependente de sexul pacientului, in celulele adenoamelor
gonadotrofe. Daca 1n cazul celulelor provenite din adenoamele
gonadotrofe masculine, organitele celulare erau slab dezvol-
tate si necaracterisitice, similare cu cele din adenoamele hi-
pofizare nule, in celulele adenoamelor hipofizare gonadotrofe
provenite de la sexul feminin, au fost evidentiate dilatatii ve-
ziculare ale complexului Golgi, distincte, in ,fagure de miere”,
aspect care nu este caracteristic niciunui alt tip de celule din
variatele forme de adenoame hipofizare [18]. Ulterior, si alti
autori au confirmat aspectul dihotomic dependent de sexe in
ceea ce priveste modificarile structurale din adenoamele hi-
pofizare de tip gonadotrof [19]. Totusi, aceste aspecte raman
inca foarte controversate [20] si incomplet elucidate [21, 22].

Ca un aspect particular al studiului nostru am intalnit doua
asocieri extrem de rar citate in literatura: ACTH-LH si TSH-
FSH. Adenoamele hipofizare, in care un hormon gonadotrof a
fost asociat cu ACTH, par sa aiba un profil molecular aparte
[23] si un comportament clinic particular.

Asocierea TSH-FSH a fost raportata in literatura in putine
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FSH and LH secreting pituitary adenomas have also been
present in our study. It is well known that this pituitary ad-
enomas type is highly controversial, in terms of both clinical
symptoms and the microscopic and immunohistochemical
aspects. Most authors classify LH-FSH secreting pituitary ad-
enomas as non functional adenomas, based on the absence of
immunoreactivity corresponding antibodies. However, oth-
er authors seem to be more cautious and consider these as
non immunoreactive pituitary adenomas due to the reduced
amount of antigen that can be detected in adenomatous cells
[17]. Cases identified in our study as FSH-LH secreting were
mostly chromophobe cell pituitary adenomas (with one ex-
ception) with papillary predominant pattern. The intensity of
the reaction was moderate or high, for this reason we believe
that the term non-immunoreactive is more correct than that
of non-functional.

A possible explanation for these classification discrepan-
cies of FSH-LH pituitary adenomas type as void or non-immu-
noreactive is given by Horvath and Kovacs electron micros-
copy study that showed structural differences in gonadotroph
adenoma cells dependent on patient’s sex. If inside cells taken
from male gonadotroph adenomas, organelles were underde-
veloped, and not typical, similar to those of null pituitary ad-
enomas, in gonadotroph pituitary adenomas cells taken from
females, dilated blistering of the Golgi complex were found,
they were distinct in “honeycomb” arrangements, aspect that
is not characteristic for any other cell type of various forms
of pituitary adenomas [18]. Subsequently, other authors have
confirmed the dichotomous sex dependent appearance in
terms of structural changes in gonadotrophic type pituitary
adenomas [19]. However, these issues remain controversial
[20] and incompletely elucidated [21, 22].

As a particular aspect of our study, we have met; two ex-
tremely rare cited in literature associations: ACTH-LH, and
TSH-FSH. Pituitary adenomas in which a gonadotropic hor-
mone has been associated with ACTH appear to have a par-
ticular molecular profile [23] and a particular clinical beha-
viour.

The TSH-FSH association had been reported only in few
studies in literature, because TSH-secreting pituitary adeno-
mas represent less than 2% of all pituitary adenomas [24].
The TSH-FSH association is also rarely mentioned in literature
[25], being described association between 8 subunit of TSH
IR and f subunit of FSH. Due to the rarity of this association,
there are currently no data describing the clinical course of
patients with such associations. Plurihormonal adenomas
showed no significantly different peculiarities from those re-
ported in literature.

Conclusions

1) The pure pituitary adenomas rate in the Republic of Mol-
dova study group was lower than that encountered and
reported in Romania (34% versus 60%). Of these, the
LH secreting pure pituitary adenomas prevailed, being
observed in 50% of the pure pituitary adenomas cases.

2) Increased TSH expression in the studied pituitary ade-
nomas was noticed, but in one case, this expression was
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studii datorita raritatii adenoamelor hipofizare TSH secretan-
te, care reprezinta sub 2% din totalul adenoamelor hipofizare
[24]. Asocierea TSH-FSH este si mai rar mentionata in literatu-
ra [25], fiind descrisa ca o asociere intre subunitatea 3 a TSH
IR si subunitatea {3 a FSH. Datorita raritatii acestei asocieri, nu
existd, in prezent, date care sa caracterizeze evolutia clinica a
pacientilor cu astfel de asocieri. Adenoamele plurihormonale
nu au prezentat particularitati semnificativ diferite de cele ra-
portate 1n literatura.

Concluzii

1) Rata adenoamelor hipofizare pure in lotul studiat in
Republica Moldova a fost mai mic decat cel intalnit si
raportat in Romania (34% vs. 60%). Dintre acestea, au
predominat adenoamele hipofizare pure LH secretante,
ele fiind observate in peste 50% din cazurile de adenoa-
me hipofizare pure.

2) A fost remarcata o expresie crescuta a TSH 1n adenoa-
mele hipofizare studiate, dar intr-un singur caz, aceasta
nu a fost asociata cu expresia altor tipuri de hormoni;
majoritatea cazurilor In care a fost remarcat profilul
TSH pozitiv, fiind mixte sau plurihormonale.

3) Rata cazurilor de adenoame hipofizare mixte cu asocieri
rare a fost superioara mediei comunicate in literatura de
specialitate. Acest aspect sustine ipoteza prezentei unor
factori etiopatogenici particulari zonei de provenienta a
adenoamelor hipofizare.

4) Majoritatea cazurilor cu profil hormonal rar nu au fost
caracterizate pana in prezent din punct de vedere clini-
co-patologic si, acest fapt, reprezinta scopul continuarii
cercetarilor in domeniul patologiei hipofizare, particu-
larizat pentru Republica Moldova.
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