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ANNOTATION

The Aim of the Study: To study the clinical and hormonal characteristics of patients with giant non-functional 
pituitary adenomas (NFPA).

Material and Methods of Research: The research material is presented on the basis of an analysis of a pro- 
(151 patients) and retrospective (121 patients) study of the frequency of macro- and giant non-functional pitu-
itary adenomas for the period 2023-2024, based on requests from three leading centers in Tashkent. Depending 
on the size of the pituitary adenoma, prospective (151 patients) patients were divided into 2 groups: Group 1 
- patients with macro- NFPA - 55 people, Group 2 - patients with giant NFPA - 96 people who consider tumours 
to be giant, respectively, more30 mm and 40 mm.

Research Results: The most common were functional hyperprolactinemia (82.7% of 151 patients), second-
ary hypogonadism (73.5%), panhypopituitarism (50.3%), hypopituitarism (STH, LH, FSH) (76.8%), bitemporal 
hemianopsia (62.3%), secondary amenorrhea (33.7%), isolated GHD (44.3%), grade 1-2 obesity (25.2%), and 
endocrine encephalopathy (21.1%) in groups 1 and 2, respectively. Less common were disorders such as post-
operative secondary osteopenia (14.5%), panhypopituitarism (13.2%), postoperative hypothyroidism (8.6%). 
Thus, there was a polymorphism of symptoms. 

Conclusions: 

1. Data analysis revealed that giant pituitary adenomas are accompanied by a wide range of clinical manifesta-
tions. The most common disorders in patients were functional hyperprolactinemia (62%/92%) and secondary 
hypogonadism (42%/92%). A significant proportion of patients also suffered from hypopituitarism (89%/70%) 
and bitemporal hemianopsia (82%/51%). 

2. Panhypopituitarism (10%/73%), secondary amenorrhea (40%/30.5%), isolated growth hormone deficiency 
(20%/58%), endocrine encephalopathy (16%/27%) and obesity (20%/28%) were observed with different fre-
quencies in the first and second groups. Less common, but still present, were postoperative panhypopituitarism 
(12%/17%), secondary osteopenia (9%/17%), and Babinski’s sign (0%/3%). Thus, the clinical picture of the 
disease was characterized by pronounced polymorphism.
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Introduction
Non-functional pituitary adenomas (NFPA) are benign tumors 

originating from adenohypophyseal cells and account for approxi-
mately one-third of all pituitary adenomas. Based on the expression 
of anterior pituitary hormones and pituitary-specific transcription 
factors, gonadotropic tumors predominate in the NFPA group, fol-
lowed by corticotropic tumors. However, other, less common pheno-
types can also be identified. Assessing the proliferative activity of tu-
mor cells is a key factor in identifying “high-risk adenomas.” It should 
be noted that several NFPA subtypes are classified as potentially 
aggressive tumors, regardless of their proliferative index.cells [1]. 
Microadenomas, unlike macroadenomas, do not cause symptoms of 
compression of surrounding tissues (neurological or ophthalmologi-
cal). However, as with larger tumors, they may be accompanied by el-
evated prolactin levels, the cause of which is still unclear. In the early 
stages of the disease, patients with microadenomas often experience 
decreased production of growth hormone (STH). As the tumor grows, 
persistent pituitary dysfunction occurs, manifested by decreased lev-
els of luteinizing hormone (LH), follicle-stimulating hormone (FSH), 
thyroid-stimulating hormone (TSH), and adrenocorticotropic hor-
mone (ACTH) against a background of functional hyperprolactinemia. 
This can lead to partial or complete hypopituitarism, impaired repro-
ductive function, infertility, and decreased libido [2].

Instrumental methods play a key role in diagnosing NFPA. How-
ever, a thorough medical history and clinical assessment allow for the 
detection of adenomas at earlier stages. German researchers, study-
ing 517 patients, found that women with NFPA seek help on average 
two years after the onset of symptoms, which is twice as long as men 
(one year) [3]. The most common initial symptoms are oligosper-
mia or decreased potency (57.9%), visual field defects (11.6%), and 
headache (11.3%). According to other sources [4], reproductive dys-
function may be observed in a significant proportion of patients with 
NFPA —up to 78.3%. Interestingly, in 28% of patients with an “active” 
tumor, endocrine disorders are not clinically evident [5-8]. In gener-
al, pituitary tumors are not traditionally associated with endocrine 
symptoms caused by hypersecretion of anterior pituitary hormones. 

Their clinical manifestations are primarily determined by the mass 
effect of the tumor in the sella turcica [9,10]. A retrospective study of 
159 patients with a confirmed diagnosis revealed that in men aged 
31-50 years, the first endocrinological manifestations of an “active” 
pituitary tumor manifest as sexual dysfunction (decreased libido) in 
65% of cases. Moreover, in 54.7% of cases, these symptoms are mis-
takenly assessed as age-related changes, which leads to an incorrect 
diagnostic search and, consequently, a late diagnosis of the tumor at 
the stage of chiasmatic syndrome. All of the above formed the basis 
for this study.

The Aim of the Study
to study the clinical and hormonal characteristics of patients with 

giant inactive pituitary adenomas.

Material and Methods of Research
The study material is presented on the basis of the analysis of 

a pro- (151 patients) and retrospective (121 patients) study of the 
frequency of macro- and giant NFPA for the period 2023-2024 based 
on the data of requests from three leading centers of Tashkent: the 
Republican Scientific and Practical Medical Center of Endocrinology 
of the Ministry of Health of the Republic of Uzbekistan named after 
Academician E.Kh. Turakulov, the Scientific Center of Neurosurgery of 
the Ministry of Health of the Republic of Uzbekistan and the Scientif-
ic Center of Emergency Medical Care of the Ministry of Health of the 
Republic of Uzbekistan (Figure 1): a total of 272 patients with macro- 
and giant NFPA s. The study prospectively enrolled 151 patients with 
macro- and giant NFPA s (men and women) treated at the Neuroendo-
crinology Department of the Russian Scientific and Practical Medical 
Center of Endocrinology, Ministry of Health of the Republic of Uzbeki-
stan named after Academician Y.Kh. Turakulov during the specified 
periods. Of these, 85 (56.3%) were men and 66 (43.7%) were wom-
en; they were followed continuously. The average age was 48.12 years 
for men and 46.15 years for women. Disease duration ranged from 2 
months to 5 years. The control group consisted of 20 healthy individ-
uals of the same sex and age.	
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Figure 1: Study design.

According to the size of the pituitary adenoma, prospective pa-
tients (151 patients) were divided into 2 groups: Group 1 - patients 
with macro- NFPA - 55 people, Group 2 - patients with giant NFPA - 96 
people.

Table 1 shows the distribution of patients by gender and age (data 
from a prospective study).

Table 1: Distribution of patients by gender and age (prospective data, 
n = 151).

Age, years
Number of men; n=85 Number of women;n=66

1 g 2 grams 1 g 2 grams

16-29 3 6 3 2

30-44 10 19 11 13

45-59 10 16 8 14

60-74 4 18 4 5

75 years and older - - 3 3

Total: n=151 27 59 29 37

•	 Inclusion Criteria: NFPA, women, men, macro and giant 
NFPA.

•	 Exclusion Criteria: other types of pituitary adenomas, pitu-
itary microadenomas, severe somatic diseases and endocrinopa-
thies

The research methods included: 

1)	 General clinical (examination of endocrine and neurological 
status), 

2)	 Instrumental (perimetry in all colors, fundus, visual acuity, 

3)	 ECG, CT/MRI of the sella turcica and adrenal glands, 

4)	 Ultrasound of internal and genital organs, etc.), 

5)	 Hormonal blood tests (STH, IGF-1, LH, FSH, PRL, TSH, ACTH, 
prolactin, testosterone, estradiol, progesterone, cortisol (chemi-
luminescence studies of blood serum). 

In addition, the postoperative material was subjected to histolog-
ical diagnostics at the RSPC E MH RUz named after academician E.Kh. 
Turakulov (histology room). Immunohistochemically studies (IHC) 
were performed under a contract at the pathomorphology laboratory 
of IPSUM Pathology LLC. The study was performed under a contract at 
the IHC laboratory at the Tashkent City Oncology Clinic. Paraffin-em-
bedded blocks with confirmed diagnoses of pituitary adenoma were 
used. Serial 3-μm-thick sections were deparaffinized, dehydrated, 
unmasked, and stained with antigens using a specialized automated 
Ventana Benchmark XT system (Roche, Switzerland). The study was 
performed with ki-67 (30-9) and P53 (Bp53-11) antibodies. Ki67. IHC 
assessment of sections: the proliferative activity of tumor cells in the 
nuclear compartment was assessed. P53. IHC assessment of sections: 
To verify abnormal (mutant) p53 expression, expression in more than 
75% of cells in the affected area was considered. Negative expression 
or weak staining of the nuclear locus in up to 70% of cells was inter-
preted as the natural (wild) type. Patients in our study received the 
following treatments: transnasal pituitary adenomectomy (TPA) was 
performed in all 151 prospective and 121 retrospective patients. Ad-
ditionally, 87 patients underwent radiation therapy to prevent tumor 
growth. 
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Furthermore, 10 patients with giant NFPA s received the soma-
tostatin analogue Sandostatin-Lar after TPA (transnazal pituitary ad-
enomectomiya) to prevent tumor recurrence. The obtained data were 
processed using Microsoft Excel and STATISTICA_6 computer pro-
grams. The arithmetic mean (M) was calculated, standard deviation 
of the arithmetic meanor the error of the arithmetic mean of all n rep-
etitions (m). The significance of differences in levels between groups 
was assessed using the confidence interval and Student’s t-test (p). 
Differences were considered statistically significant at p<0.05. 

Research Results
A total of 151 patients with macro- and giant pituitary adenomas 

were prospectively examined. Depending on the size of the pituitary 
adenoma, the prospective (151 patients) patients were divided into 
2 groups: Group 1 - patients with macro- NFPA - 55 people, Group 
2 - patients with giant pituitary adenomas - 96 people. In our study, 
we relied on the classification of Kurokawa Y., (1998), who consid-
ers tumors correspondingly larger to be giant.30 mmAnd40 mm. CT 
and MRI of the sella turcica allowed us to identify pituitary adeno-
ma (PA) in our patients according to the radiological classification of 
Knoss and Hardy (Table 2): Thus, among 151 patients, tumor growth 
was more often invasive in nature – 84 cases (55.7%) and more of-
ten the growth pattern was asymmetrical – 96 (63.5%) cases out of 
151. Next, we performed an analysis of neuroendocrine disorders in 
both groups (Table 3). As can be seen from Table 3, it was revealed 
that the most common were functional hyperprolactinemia (82.7% 
of 151 patients), secondary hypogonadism (73.5%), pan hypopituita-
rism (50.3%), hypopituitarism (STH, LH, FSH) (76.8%), bitemporal 
hemianopsia (62.3%), secondary amenorrhea (33.7%), isolated GHD 
(growth hormone deficiency) (44.3%), grade 1-2 obesity (25.2%), 
and endocrine encephalopathy (21.1%) in groups 1 and 2, respec-
tively. Less common were disorders such as postoperative secondary 
osteopenia (14.5%), panhypopituitarism (13.2%), postoperative hy-
pothyroidism (8.6%). 

Table 2: Distribution of patients according to the topographic-ana-
tomical classification of the side of pituitary adenoma growth accord-
ing to Knospe and Hardy.

Tumor growth pattern according to Knosp:

Non-invasive Invasive

67 patients 84 patients

0 degree - no III degree -44

I degree -29 IV degree - 40

II degree - 38

Hardy’s tumor growth pattern:

Symmetrical Asymmetrical

By type A - 10 By type D - 38

By type B - 16

By type C - 29
By type E - 58

Table 3: Frequency of neuroendocrine and neurological disorders in 
patients of groups 1 and 2.

Neuroendocrine disorders
1 group of 

macroNAG n= 55
2nd group of 
giants n= 96

N % N %

Hyperprolactinemia 34   61.8* 91 94.8*

Secondary hypogonadism 23 41.8* 88 91.7*

Panhypopituitarism 6   10.9* 70 72.9**

Hypopituitarism (STH, LH, 
FSH) 49 89.0 67 69.8

Isolated DGR 11   20.0* 56 58.3*

Bitemporal hemianopsia 45    81.8* 49 51.0*

Symptoms of oral automatism 19 34.5* 47 48.9*

Secondary hypocorticism - - 45 46.8**

Secondary hypothyroidism 5 9.0* 34 35.4*

Secondary amenorrhea 22 40.0 29 30.5

Obesity grades 1-2 11 20.0 27 28.1

Endocrine encephalopathy 9 16.4* 26 27.0*

Secondary osteopenia 5 9.0* 17 17.7*

Secondary infertility 9 16.4 16 16.7

Postoperative hypocorticism 7 12.7* 16 16.7*

Bilateral blindness 10 18.2 15 15.6

Postoperative ND 2 3.6* 12 12.5*

Postoperative 
panhypopituitarism 9 16.4* 11 11.4*

Postoperative hypothyroidism 8 14.5* 5 5.20*

See Babinsky - - 3 3.12

Visual hallucinations 0 0 1 1.04

Inadequate state 0 0 1 1.04

Ischemic stroke 0 0 2 2.08
Note: DI – diabetes insipidus, GHD – growth hormone deficiency, * – sig-
nificance of differences between groups 1 and 2 when p < 0.05, ** – when 
p < 0.001.

Thus, there was a polymorphism of symptoms. Furthermore, 
the most pronounced neurological impairments were manifested by 
symptoms such as oral automatism (43.7%), endocrine encephalop-
athy (21.2%), ischemic stroke (1.3%), hallucinations (0.6%), inap-
propriate state (0.6%), Babinski’s sign (1.9%), and decreased muscle 
tone (2.6%), respectively. Moreover, neurological symptoms such as 
Babinski’s sign and decreased muscle tone were characteristic of tu-
mor growth into the brain, and these symptoms predominated in pa-
tients with giant NFPA s. Disorders such as secondary osteopenia and 
endocrine encephalopathy were detected only in patients in Group 2. 
Thus, the most severe neuroendocrine and ophthalmological diseases 
were observed in patients in Group 2. Tables 4 & 5 show the mean 
basal plasma hormone levels by group. As can be seen from the data 
in Table 4, the levels of tropic hormones (LH, FSH, STH) in Group 1 
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were significantly reduced (p < 0.005) compared to the control group 
against the background of significantly increased PRL and low free 
testosterone (p < 0.005). The levels of free thyroxine and ACTH were 

within normal limits. The clinical picture of hypogonadotropic hypo-
gonadism was characteristic of patients in Group 1. Table 5 shows the 
average value of plasma hormones in patients of group 2 is given. 

Table 4: Average plasma hormone levels in patients of group 1 with macro NFPA (n=55).
Hormones Average values r control

LH (N 6.0-12.0 IU/L) 1.58±0.4 <0.005 12.3±2.1

FSH (N 1.0-8.0 IU/L) 1.71±0.3 <0.005 8.2±0.3

Prolactin (N 4-5.7 ng/ml) 17.3±0.6 <0.005 5.3±0.5

free testosterone (N 8.69-54.69 ng/ml 0.25±0.3 <0.005 29.2±9.5

ACTH up to 50 pg/ml 42.5 ± 3.5 =0.022 44.3±9.3

IGF-1(N 134 – 836 ng/ml) 523.6±7.4 =0.013 564.1±23.1

STH (N 2-5 ng/ml) 0.77 ± 0.01 <0.005 3.1±0.4

free thyroxine (N 60-160 nmol/l) 114.6±10.1 =0.028 112.9±13.6

cortisol (N 260-720 nmol/l in the 
morning) 643.3 ± 12.6 =0.032 673.9±24.6

Note: P - significance of differences compared to the control group.

Table 5: Average plasma hormone levels in patients of the 2nd group with giant NFPA.
Hormones Average values r control

LH (N 6.0-12.0 IU/L) 0.69±0.03 <0.001 12.3±2.1

FSH (N 1.0-8.0 IU/L) 0.88 ±0.4 <0.001 8.2±0.3

Prolactin (N 4-5.7 ng/ml) 11.18±0.7 <0.005 5.3±0.5

free testosterone (N 8.69-54.69 ng/
ml 25.7±7.9 <0.005 44.3±9.3

ACTH up to 50 pg/ml 45.3±12.3 <0.005 564.1±23.1

IGF-1(N 134 – 836 ng/ml) 0.68±0.01 <0.005 3.1±0.4

STH (N 2-5 ng/ml) 102.6±16.3 =0.035 112.9±13.6

free thyroxine (N 60-160 nmol/l) 190.2±22.1 < 0.005 673.9±24.6

cortisol (N 260-720 nmol/l in the 
morning) 12.4±1.1 <0.005 29.2±9.5

Note: P - significance of differences compared to the control group.

As can be seen from Tables 4 and 5, the most significant decrease 
in the mean basal plasma tropic hormone levels—STH, LH, FSH, and 
ACTH—was observed in patients in Group 2. They were character-
ized by a clinical picture of hypogonadotropic hypogonadism and 
secondary hypocorticism. Cortisol and IGF-1 levels were significantly 
reduced in these patients, while ACTH and IGF-1 were within normal 
limits in patients in Group 1. In addition, based on the comparative 
characteristics of the size of the sellar tumor and the level of STH, 
we identified a tendency for the basal level of STH in the plasma to 
decrease as the size of the sella turcica formation increased. Hypo-
gonadotropic hypogonadism is reported in half of men with NFPA 
preoperatively. Pituitary surgery restores normal serum total testos-
terone (T) concentrations in 71% of cases. The presence of low total 
T levels with low gonadotropin concentrations in two cases suggests 

central hypogonadism. If the diagnosis is in doubt, sex hormone-bind-
ing globulin and free T levels should be assessed [11]. Premenopausal 
women with hypogonadotropic hypogonadism often experience men-
strual irregularities, amenorrhea, ovulation disorders, and infertility. 
Diagnosis requires a low serum estradiol level with normal gonado-
tropin levels. Twenty-five percent of women with hypogonadotropic 
hypogonadism had hypogonadism before surgery. In 15% of women 
with hypogonadotropic hypogonadism, hypogonadism improves af-
ter pituitary surgery [12]. 

Growth hormone deficiency (GHD) has been described in 79% 
of patients with NFPA in the early postoperative period. Recovery of 
growth hormone axis function has been reported within 1–2 years 
after surgery, and this occurs more frequently in younger patients and 
in patients with isolated GHD [13].  Thus, in general, the average val-
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ues of pituitary tropic hormones decreased in patients of both groups, 
but most significantly in patients with giant pituitary adenomas. In 
patients with giant pituitary adenomas, the first to be observed is 
a decrease in the levels of STH, FSH, and LH (45%). The most pro-
nounced neuroendocrine and ophthalmological disorders occurred 
in patients of the 2nd group with giant pituitary adenomas. Obvious 
neurological disorders in the form of Diencephalic-stem disorders 
(pyramidal symptoms, decreased reflexes and diffuse muscle tone) 
were observed in patients with a total growth variant, with retrosel-
lar growth and with invasion into the brain.

Conclusion
1.	 Data analysis revealed that giant pituitary adenomas are ac-
companied by a wide range of clinical manifestations. The most 
common disorders in patients were functional hyperprolactin-
emia (62%/92%) and secondary hypogonadism (42%/92%). A 
significant proportion of patients also suffered from hypopituita-
rism (89%/70%) and bitemporal hemianopsia (82%/51%). 

2.	 Panhypopituitarism (10%/73%), secondary amenorrhea 
(40%/30.5%), isolated growth hormone deficiency (20%/58%), 
endocrine encephalopathy (16%/27%) and obesity (20%/28%) 
were observed with different frequencies in the first and second 
groups. Less common, but still present, were postoperative pan-
hypopituitarism (12%/17%), secondary osteopenia (9%/17%), 
and Babinski’s sign (0%/3%). Thus, the clinical picture of the dis-
ease was characterized by pronounced polymorphism.
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