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CLINICAL AND IMMUNOHISTOCHEMICAL FEATURES OF INACTIVE PITUITARY
ADENOMAS

d http://dx.doi.org/10.5281/zenodo.8264452

ANNOTATION

Target. Early diagnosis of inactive pituitary adenoma (IPA) is an urgent problem not only in
modern health care, including neuroendocrinology, but also a medical and social problem. Aggressive
pituitary adenomas, which can recur after surgical treatment, are also a big problem. The study of
pathological factors and the identification of proliferation markers makes it possible to predict further
outcomes of postoperative pituitary adenomas, and may also affect the use of adjuvant therapy.

Material and methods. In the period from 2018 to 2022, 427 patients with various pituitary
adenomas were operated on at the Neurosurgery Department of the RSSPMC of Endocrinology of
the Republic of Uzbekistan using transsphenoidal transnasal adenomectomy. We selected the case
histories of 125 patients with inactive pituitary adenomas with a recurrent course and invasive growth
for retrospective analysis. Histological materials in the form of blocks for immunohistochemical
studies (IHCS) were based on the expression of the proliferative index Ki-67 and p53.

Results. Among the 125 patients we selected, 67 had recurrent transsphenoidal pituitary
adenomectomy, and 35 patients had invasive growth. The most common preoperative complaints
were headaches, decreased visual acuity, visual field defects and sexual disorders: in 125 (100%),
53 (42.4%), 44 (35.2%) and 69 (55.2%) cases respectively. Hormonal disorders occurred in 95
patients (76%). After surgery, 99 patients (79.2%) required hormone replacement therapy with one
or more drugs. 6 patients had visual symptoms associated with pituitary apoplexy and recovered
after surgery. The Ki-67 labeling index ranged from >1% to 20%, the presence of p53 was noted
in 101 (80.8%) patients.

Conclusion. In our study series, patients who developed growth relapse had a labeling index
>3, and p53 levels were greater than >20%.

Key words: inactive pituitary adenomas, relapsing course, invasiveness.

Xouiosa JI.I11.,

Xaaumosa 3.10.

PecmyOnukaHcKoro cenuain3upoBaHHOTO

HAy4YHO —IPaKTUYECKOI0 MEIMLIMHCKOTO EHTPa SHA0KPHUHOIOTUU
nM. akazemuka E.X. Typakynosa, TamkenT, Y36eknucTaH.
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KIMHUYECKHUE U UMMYHOT'UCTOXUMHNYECKHUE OCOBEHHOCTH
HEAKTUBHbBIX AJEHOM I'MIIO®U3A
AHHOTALIUA

Henb. Panusis nuarHoctrka HeakTUBHOM ageHombl runoduza (HAI) sBisercs aktyanbHOM
po06JIEMOil HE TOJIKO COBPEMEHHOIO 3/JpaBOOXPAHEHUS, B TOM YHCIIE€ HEHPOIHIOKPHUHOIOT MU, HO U
MEJIMKO-COLMAIbHON TIpoOsieMo. bonbiioi mpoOieMoi TakyKe SBISIOTCS arpeCCUBHBIC aJCHOMBI
runodusza, KOTOpbIE MOTYT pPELUUIUBUPOBATH IIOCJIE ONEpPaTUBHOrO JieueHus. I3yueHue
MaToJIOrMYeCKUX (aKTOpOB U  BBISBICHHE MapkEpoB mponudepanuu  JaéT BO3MOXKHOCTb
MIPOTrHO3UPOBAHUS AAJBHEHIINX UCXOJO0B MOCIEONEPALMOHHBIX aIeHOM TUnogu3a, a TaKkkKe MOTyT
MOBJIMATH HA UCIOIb30BAHHUE aJbIOBAHTHON TEPAIIHH.

Marepuan u Meroabl. B nepuog ¢ 2018 mo 2022 rog B oraenennn «Helpoxupyprus»
PCHIIML] supokpunonorun PVY3 Obpuin mpoomnepupoBanbl 427 MalMEHTOB C  Pa3IMYHBIMU
aJlecHoMaMM TuUnogusza METOAOM TpaHCCPEHOUJAIbHON TpaHCHa3anbHOM ajgeHomdKkToMuu (TAT).
Hamu Obutn BeIOpanbl uctopun Oonie3HH 125 GONbHBIX ¢ HEAKTUBHBIMU aJ€HOMAaMM THIO(pu3a
PELUAMBUPYIOIIMM TEUEHHMEM M MHBAa3HUBHBIM POCTOM JJISi PETPOCHEKTHUBHOIO aHaln3a U HUX
TUCTOJIOTMYECKHUE MaTepHallbl JUIsl UMMyHOructToxumuyeckoro uccnenosanus (MI'XHW) skcnpeccun
nponudeparuBHoro unaekca Ki-67 u p53.

PesyabTarsl. Cpenu BbiOpaHHbIX HamMu 125 manuentoB y 67 Obumn noBropusie TAILL a y 35
MAlMEHTOB OTMEYaJiCsi WHBAa3UBHBIH pOCT B KaBepHO3HbIe cHUHYChl. Haumbonee uacTeiMu
J0OTePallMOHHBIMHU Kajno0amMu ObUIM TOJIOBHbIE 0O0JIM, CHUKEHHUE OCTPOTHI 3peHus, AeeKT nosueit
3peHust u nonosble HapymeHus: B 125 (100%), 53 (42,4%), 44 (35,2%) u 69 (55,2%) cayuasx
COOTBETCTBEHHO. [ OpMOHaIbHbIE HAPYIIEHUSI UMEI0 MecTO y 95 6onbHbIX (76%). [locne onepauun
99 OompHBIM (79,2%) moTpeboBaNiach 3aMECTUTEIbHAS TOPMOHAJbHAS TEpamus OIHUM WJIH
HECKOJIbKUMHM TOPMOH 3aMECTUTENbHBIMU IpenapatamMu. Y 6 MalHWeHTOB ObUIM BU3yaJbHBIC
CUMITOMBI, CBS3aHHbIE C TUMO(PHU3APHON amoIUIeKCHeW, W OHU BBI3JJOPOBENU IIOCIE OIEpaliu.
Nunexe meuenus Ki-67 konebancs ot >1% no 20%, nanuuue p53 Gonee yem 20% ObLIO OTMEUYEHO Y
101 (80,8%).

3akirouenue. B Hanien uccienyemMoi cepum, NaqueHThl Y KOTOPBIX Pa3BUIICS PELIUJIUB POCTa
WHJIEKC MeUYeHus ObLT >3, a mokaszarenb Hamu4us pS3 Obu1 >20%.

KiroueBble cJjioBa: HEakTHBHbIE aJ€HOMbI TuNoQuU3a, pEUUAUBHUPYIOIIEEe TEUEHHE,
MHBa3UBHOCTb.

XoJgosa JIIII.,

Xasmmosa 3.10.

Axanemux E.X. T¥pakynos HoMuaru pecry06iuka
UXCTHUCOCIAIITUPUITAH SHAOKPUHOJIOTUs

MIMHH-aManui THOOMET Mapkasu, TomkenT, Y36eKHCToH.

'O ®n3 HOPAOJI AAEHOMAJIAPUHUHI K/IMHUK BA
UMMYHOTUCTOKUMEBUI XYCYCUSITIIAPU
AHHOTALIUSA
Makcan. [unodpuz nodaon ageHomanapuuau (I'HA) spra anmknam HadaxaT 3amMOHaBUN
TUOOUETHUHT, 11y )KyMJIaJjaH HEWPOIHJOKPUHOJIOTUSHUHT MyaMMOCUTHA OYI10 KoJiMacaaH, 6anku
TUOOUN-MKTUMOUNH MyamMMoO OYnuO KoiMokna. JKappoxjMk JaBocHIaH KEHMMH KalTalaHUIIH
MYMKHH OYJIraH arpeccWB Ke4aJuraH THMO(QHU3 aJeHOMANTapH XaM KaTTa MyaMMO XHCOOJaHaIu.
[laromoruk oMWUIapHH VpraHuml Ba mpoaudepanyss MapKEpIapuHU aHHUKJIAI SKapPOXJIHK
aManuETHIaH KeMWH PUBOXKIIAHATUTAaH THITO(PH3 aIcHOMACH KeITUPHO YMKapaJuraH OKHOaTIIapiuHA
TaXMWUH KWIHII, IIy OWiaH OWpra aablOBaHT Tepamnusi yCYyJHMHH TaHJAIl UMKOHHSTHHHU SpaTuo
OepHIIN MyMKUH.
Marepuaa Ba ycyuaap. 2018-2022 iwwuiapna PUMAT >HAZOKpUHOIOTHS MapKa3WHUHT
«Heitpoxupyprus» 6ynumuna 427 nadap Typiau runodus ageHoMmanapu OuiaH oFpuran 6emMopiapaa
TpaHceHouan TpaHcHazan ageHomdkTomus (TAIDY) myonaxacu yTkasunrad. bus perpocnekTus
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TaxJIWJI Y4yH TaKpOpUH >KappoXJIMK MyOJakacu YTKa3WIraH Ba HMHBAa3UB YCHUII Ky3aTHJIraH
runou3HUHr Hodaoa ajaeHomanapu Oynaran 125 GeMOpPHHMHI KacajUIMK TapUXJAPUHHU TaHJIAJIUK.
NMMyHOTUCTOKMMEBHUHM TAaIKUKOTIAp YUyH OJOKIap KYpUHMIIMAArd THMCTOJIOTUK Marepuaiapaa
nponudepanus unaekcu Ki-67 Ba pS3HUHT MHUKAOPH TEKILIUPHIIIN.

Haruxanap. bus tannaran 125 6emopnan 67 nadapuna takpopuii TAI, 35 nadapuaa sca
MHBa3MB ycull Ky3atwinu. Onepanusjgad OJNJUH HI KYN ydparaH HIMKOSTJIap: OOl OrpHUKIapH,
KYpHULI YTKAPJIIUTUHUHT [TACANMIIN, KYPYB MalIOHUJaru €TUIIMOBYNIINK B )KUHCUN €TUIIMOBYUIIMK
oenrunapu: Moc pasumiga 125 (100%), 53 (42,4%), 44 (35,2%) Ba 69 (55,2%) xomarmapaa
ky3armwiau. [opmonan etummoBunink 95 6emopaa (76%) ky3arunras. XKappoxiauk MyosrakacuiaH
cyar 99 nadap 6emop (79,2%) 6up €xu 6up HeuTa YpuH OOCYBUM MperapaTiiapra MyXTOXKIHK Tajaao
kwiau. 6 Hadap Oemopna rtumodu3 anoryiekCuscu OwinaH OOFJIMK BH3yal ETHIIMOBYMIIMK
CUMIOTOMJIApU Ky3arwiran Oynu0, Oy cumnromiap onepauusiaH keiduH tysanau. Ki-67 uHnekcu
>1% nman 20% rava, p53 - 20% nan optukiaura 101 (80,8%) 6emopmapaa Kaig STUIIIH.

Xyjaoca. TaakukorTiapumusga TUNOGU3HUHT HO(AON aJeHOMAJTApUHUHT PELUIUBIN
keunmugaru 6emopnapaa Ki-67 unnekcu 1 — 20%rava opanukna, pS3 mapaxkacu 3ca 20% man
FOKOPH 31IH.

KaauTt cy3nap: runodus Hoaon aneHomanapu, KaTaTaHyBYM KEUHIIIW, MHBA3UB YCHIII.

Inactive pituitary adenomas (IPA) are benign, but in some cases may have an aggressive,
invasive growth pattern and a recurrent course. To study this group of pituitary adenomas, namely, to
assess the proliferative capacity of pituitary cells, the Ki-67 index is considered the most reliable. Ki-
67 and p53 are indicators of aggressive behavior in the classification of endocrine tumors of the World
Health Organization [9,12]. The degree of cell proliferation is an important prognostic marker for all
neuroendocrine tumors, including pituitary tumors [1]. Inactive pituitary adenomas are relatively
common. However, due to the absence of clinical syndromes, these tumors are diagnosed late, when
patients develop compression syndromes in the form of headache, hypopituitarism, and "chiasmal
syndrome". Although there are many reports of tumor shrinkage during dopamine agonist therapy
[5,10], surgery is the first line treatment for patients with IPA [8]. These tumors can reach enormous
sizes and spread locally into structures such as the cavernous sinus, sphenoid bone, dura mater, and
adjacent brain [3,4] sometimes exhibiting aggressive behavior. Despite the fact that some authors
report the total removal of a giant pituitary tumor, in general, the complete removal of these tumors
is very rare, and they often progress [2,8,11].

The aim. Of our study was a retrospective assessment of the histomorphological data of 125
patients operated on by the transphenoidal pituitary adenomectomy method in our center in the period
from 2018 to 2022. and to determine the indicators of Ki-67, p53 in the histological material of
adenomas with a recurrent course and invasive growth.

Materials and methods. Each patient underwent general clinical, biochemical, hormonal,
imaging studies and an ophthalmological evaluation prior to surgery. When studying the hormonal
background, the serum levels of adrenocorticotropic hormone (ACTH), follicle-stimulating hormone
(FSH), luteinizing hormone (LH), prolactin (PRL), growth hormone (GH), thyroid-stimulating
hormone (TSH), estradiol, testosterone, and cortisol were studied. Imaging studies included magnetic
resonance imaging (MRI). Cavernous sinus invasion has been classified according to Knosp et al. [6].

Immunohistochemical analysis. We used ready-made paraftin blocks related to selected cases
of operated patients in 2018, 2019, 2020, 2021, 2022 in the Neurosurgery Department of our center
with confirmed diagnoses of pituitary adenoma. Immunohistochemical studies were carried out in
125 samples. Tissues fixed with 10% buffered formalin for 24 hours were used. Routine tissue
insertion was carried out on the STP120 carousel processor, ThermoFisher, Germany. Serial sections
3 um thick were deparaffinized, dehydrated, unmasked, and stained with antigens using a specialized
automated system Ventana Benchmark XT, Roche, Switzerland. The study was carried out with
antibodies Ki-67 (30-9), p53 (Bp53-11). To assess the degree of expression of p53, the label index
was used, calculating the percentage of positively stained tumor cells from the total number in the
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areas with their highest content. A reaction was considered positive when more than 10% of the nuclei
of tumor cells were stained.

Results. 125 patients were examined, 83 men (66.4%) and 42 women (33.6%); mean age was
48.2 £+ 2.3 years, ranging from 8 to 56 years. Among the 125 patients we selected, 67 had recurrent
TAH, and 35 patients had invasive growth. The most common preoperative complaints were
headaches, decreased visual acuity, visual field defects and sexual disorders: in 125 (100%), 53
(42.4%), 44 (35.2%) and 125 (100%) cases, respectively. Hormonal disorders occurred in 95 patients
(76%). After surgery, 99 patients (79.2%) required hormone replacement therapy with one or more
drugs. results. 125 patients were examined, 83 men (66.4%) and 42 women (33.6%); mean age was
48.2 £+ 2.3 years, ranging from 8 to 56 years.

Among the 125 patients we selected, 67 had recurrent TAH, and 35 patients had invasive
growth. The most common preoperative complaints were headaches, decreased visual acuity, visual
field defects and sexual disorders: in 125 (100%), 53 (42.4%), 44 (35.2%) and 125 (100%) cases,
respectively. Hormonal disorders occurred in 95 patients (76%). After surgery, 99 patients (79.2%)
required hormone replacement therapy with one or more drugs. Despite the fact that some authors
report the total resection of a giant pituitary tumor, in general, the complete removal of these tumors
is very rare, and they often progress [2,8]. In most cases, as noted, in a number of studies, due to their
small size and located intrasellarly, incapable of invasive-infiltrative growth of IPA, the practical
impossibility of visualizing them using CT and MRI tomography with a tumor size of up to 3 mm, as
well as the absence in blood as reliable biochemical markers of tumor formation, it is difficult to
reliably assess the tactics of therapy, the dynamics of the course of the disease, and the effectiveness
of the treatment [5,10]. In this regard, the diagnosis of IPA is necessarily carried out in a complex
manner with the participation of a neuroendocrinologist, radiologist, neurosurgeon, ophthalmologist,
gynecologist, urologist, etc. This formulation of the question is due to the variety of clinical symptoms
of IPA manifestation, which complicate its diagnosis and treatment.

Conclusions. In our study, the histological material of 125 pituitary adenomas was studied.
According to the results of this study, the Ki-67 labeling index ranged from 1% to 20%. In 90.4% of
cases, transsphenoidally operated adenomas showed a statistically significantly higher Ki-67
compared to non-invasive adenomas. Recurrent and invasive pituitary adenomas had higher Ki-67
(11.9143.41) and also showed significantly higher growth fractions than non-invasive tumors. These
results showed that the assessment of invasive tumor growth based on the results of brain MRI, the
proliferative Ki-67 index, and the number of mitoses remained relevant in identifying high-risk
adenomas.
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