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Abstract  Inactive pituitary adenoma (IPA) or "silent pituitary adenoma" (Silient Pituitary Adenomas) refers to tumors 

that secrete one or more hormones or their transcription factors (TFs), detected by immunohistochemical examination (IHC), 

but this amount of expressed hormones has no clinical significance and is not expressed by symptom complexes [2]. Purpose 

of the study. To analyze in a comparative aspect the clinical, hormonal and imaging features of inactive pituitary adenomas 

with a recurrent and stable course. Material and methods. In total, the data of 100 patients with NAH were analyzed: group 

1 included 50 patients with a recurrent course, group 2 included 50 patients with a stable course. Results. Both groups were 

predominantly men under 45 years of age. In the group with a recurrent course, nausea (46% vs. 4.0%; OR 9.80; 95%CI 

3.06-31.4; p <0.0001) and dizziness (46.0% vs. 20.0%; OR 3.41; 95% CI 1.40-8.29; p = 0.006) were significantly more 

common than in the group with a stable course. Along with this, in the group with a recurrent course of the disease, endocrine 

(100% versus 92.0%) and general somatic (100% versus 76.0%) disorders predominated. A comparative analysis showed that 

significant factors in the epigenetic modification of the risk of relapse are stress (OR 17.5; 95%CI 6.31-48.4; p<0.0001), brain 

injury (OR 3.02; 95%CI 1 .27-7.21; p=0.01), obesity (OR 4.89; 95%CI 1.76-13.6; p=0.002) and emotional stress (OR 2.79; 

95%CI 1, 11-7.01; p=0.03).  
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1. Introduction 

Inactive “silent” pituitary adenomas account for about 

10–20% of all intracranial tumors and 15–30% of all pituitary 

adenomas [7]. These tumors are observed in different age 

groups; the manifestation of the disease, as a rule, occurs   

in the 4th–8th decade of life [1]. According to literature 

reviews, there is a statistically slight male predominance in 

the detection of IPA, although not all studies observed this 

trend of sexual differentiation [4,6,26]. There are studies 

showing that men, as a rule, live longer, thereby the risk of 

developing tumors is greater than that of women [4]. 

Clinical and morphological diagnosis of IPA is difficult, 

which affects the progression, treatment and prognosis. In 

most cases, due to the small size and intrasellar location of 

IPA, incapable of invasive-infiltrative growth, the practical 

impossibility of their visualization using CT and MRI for 

tumors up to 1 mm in size, as well as the absence of reliable 

biochemical tumor markers in the blood, is difficult to 

reliably assess tactics of therapy, dynamics of the disease, 

the effectiveness of the treatment [11,18]. 

IPA are mainly characterized as benign tumors and rarely  
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metastasize to nearby structures, however, a significant 

proportion of tumors demonstrate invasive growth and a 

recurrent course [23]. The risk of relapse is higher for 

tumors where there is residual tumor tissue or residual 

tissue after transsphenoidal adenomectomy (TAG), in cases 

where there is invasive adenoma growth in the structures of 

the cavernous sinus [5,11,24]. 

Unlike hormonally active adenomas, IPA does not have a 

clinical syndrome due to unregulated secretion of hormones, 

but it should also be noted that the cytoplasm of adenoma 

cells may contain pituitary hormones and, in this case, they 

are called silent adenomas - “Silent” adenomas " [2,3]. IPA, 

compared with functional pituitary adenomas, has unique 

clinical characteristics in various aspects. First, IPA is usually 

observed in older age groups compared to hormonally 

active functional adenomas. Secondly, patients mainly have 

signs and symptoms of compression or mass effect. Third,  

a large number of patients have hypopituitarism in one or 

more adenohypophyseal cell lines. On the other hand, many 

patients with IPA may not have clinical symptoms for many 

years and are detected by chance, which leads to difficulties 

in early diagnosis and compilation of epidemiological 

characteristics of this disease. The frequency of asymptomatic 

IPA varies according to the literature from both local and 

foreign sources. In connection with the above data, clinically 
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non-functioning or inactive pituitary adenomas are adenomas 

that do not lead to excessive secretion of pituitary hormones 

leading to corresponding dishormonal clinical syndromes 

[8]. 

2. Purpose of the Study 

To analyze in a comparative aspect the clinical, hormonal 

and imaging features of inactive pituitary adenomas with a 

recurrent and stable course. 

3. Materials and Methods 

In total, the data of 100 patients with NAH were analyzed: 

group 1 included 50 patients with a recurrent course, group 2 

included 50 patients with a stable course. 

4. Statistical Analysis 

Statistical processing of the results was carried out using 

Microsoft programs Excel, IBM SPSS Statistica 23 and 

MedCalc version 18.5. The initial data were assessed for 

compliance with normal distribution using the Kolmogorov- 

Smirnov test. Results are presented as median (Me) [interquartile 

range Q 25; Q 75], as well as M± SD. Differences were 

considered statistically significant at p <0.05. 

5. Results and Discussions 

Data from 100 patients with IPA were analyzed: group 1 

included 50 patients with a recurrent course, group 2 

included 50 patients with a stable course. By age (group 1 – 

35.7±12.5 years; group 2 – 38.9±14.2 years; p=0.24) and gender 

group (group 1 – men – 58.0% and women – 42.0%; 2 – men 

– 56.0% and women – 44.0%; OR 1.09; 95% 0.49-2.40) 

were comparable (Table 1)). 

Table 1.  Clinical characteristics of those examined 

Indicators 

Flow 
Total, 

n=100 
recurrent, 

n=50 

stable, 

n=50 

n % n % n % 

Age at 1 visit, years 35.7±12.5 38.9±14.2  

Average relapse period years 2.74±1.66   

Men 29 58.0 28 56.0 57 57.0 

Women 21 42.0 22 44.0 43 43.0 

Both groups were predominantly men under the age of 45 

(Fig. 1) and these data coincided with data from literature 

sources [1,4,6,26]. In the group with a recurrent course, the 

average period of relapse was 2.74±1.66 years. All patients 

with NAH, both recurrent and stable, had neurological 

disorders in the form of headaches (Table 2). In the group 

with a recurrent course, nausea (46% vs. 4.0%; OR 9.80; 

95%CI 3.06-31.4; p <0.0001) and dizziness (46.0% vs. 20.0%; 

OR 3.41; 95% CI 1.40-8.29; p = 0.006) were significantly 

more common than in the group with a stable course. Along 

with this, patients with relapse showed apathy, not significantly 

but more often (72.0% vs. 54.0%; OR 2.19; 95%CI 0.95- 

5.03; p=0.06), then as in the case of a stable course of the 

disease, memory loss had an advantage (84.0% vs. 78.0%; 

OR 0.68; 95%CI 0.25-1.85; p=0.45). 

 

 

Figure 1.  Gender and age composition of those surveyed 
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Table 2.  Frequency of occurrence of various disorders in patients with 
NAH depending on the course of the disease 

Signs 

Flow 
Total, 

n =100 
recurrent,  

n= 50 

stable,  

n= 50 

n % n % n % 

Endocrine 

disorders 
50 100.0 46 92.0 96 96.0 

Secondary 

hypothyroidism 
34 68.0 40 80.0 74 74.0 

Secondary 

adrenal 

insufficiency 

27 54.0 22 44.0 49 49.0 

Hypogonadism 42 84.0 36 72.0 78 78.0 

Diabetes 

insipidus 
3 6.0 2 4.0 5 5.0 

Neurological 

disorders 
50 100.0 50 100.0 100 100.0 

Headache 50 100.0 50 100.0 100 100.0 

Nausea 23 46.0 4 8.0 27 27.0 

Dizziness 23 46.0 10 20.0 33 33.0 

Smell disorders 1 2.0 0 0.0 1 1.0 

Memory loss 39 78.0 42 84.0 81 81.0 

Apathy 36 72.0 27 54.0 63 63.0 

Visual 

impairment 
49 98.0 46 92.0 95 95.0 

Decreased 

visual acuity 
50 100.0 45 90.0 95 95.0 

Limitation of 

fields of view 
37 74.0 40 80.0 77 77.0 

Double vision 14 28.0 12 24.0 26 26.0 

Burning in the 

eyeballs 
23 46.0 12 24.0 35 35.0 

Tearing 34 68.0 19 38.0 53 53.0 

Ptosis 1 2.0 4 8.0 5 5.0 

General 

somatic 

disorders 

50 100.0 38 76.0 88 88.0 

Drowsiness 39 78.0 35 70.0 74 74.0 

Vegetative 

crises 
21 42.0 8 16.0 29 29.0 

Low blood 

pressure 
15 30.0 7 14.0 22 22.0 

Reproductive 

disorders 
45 90.0 38 76.0 83 83.0 

Infertility 10 20.0 5 10.0 15 15.0 

Women 21  22    

Amenorrhea 7 33.3 9 40.9 16 37.2 

NMC eleven 52.4 eleven 50.0 22 51.2 

Galactorrhea 8 38.1 5 22.7 13 30.2 

Hirsutism 14 66.7 6 27.3 20 46.5 

Men 29  28    

Decreased 

libido and 

potency 

26 89.7 18 64.3 44 77.2 

Along with this, in the group with a recurrent course of the 

disease, endocrine (100% versus 92.0%) and general somatic 

(100% versus 76.0%) disorders predominated. In patients 

with a stable course, it was not significant, but secondary 

hypothyroidism was more common (80.0% versus 68.0%; 

OR 0.53; 95%CI 0.21-1.32; p=0.17). While secondary adrenal 

insufficiency (54.0% vs. 44.0%; OR 1.49; 95%CI 0.68-3.29; 

p=0.32) and hypogonadism (84.0% vs. 72.0%; OR 2.04; 

95%CI 0.77-5.42; p=0.15) were significantly higher in the 

recurrent course of the disease. When studying general 

somatic disorders, vegetative crises (42.0% versus 16.0%; 

OR 3). .80; 95%CI 1.48-9.75; p=0.005) were significantly 

more often recorded in patients with a recurrent course. 

Visual (98.0% vs. 92.0%; OR 4.26; 95%CI 0.46 -39.5; 

p=0.14) and reproductive (90.0% vs. 76.0%; OR 2.84; 

95%CI 0.92-8.79; p=0.06) disorders were not significantly 

more common in the group with a relapsing course. Decreased 

visual acuity was a characteristic complaint of all (100%) 

patients with relapse and slightly less (90.0%) with stable 

disease. Burning sensation in the eyeballs (46.0% versus 

24.0%; OR 2.70; 95% CI 1.15-6.34; p=0.02) and lacrimation 

(68.0% vs. 38.0%; OR 3.47; 95%CI 1.52-7.91; p=0.003) 

significantly more often were observed in patients with a 

relapsing course, compared with those with a stable course of 

the disease. 

As for reproductive disorders, infertility was recorded 2 

times more often in cases of recurrent disease (20.0% vs. 

10.0%; OR 2.25; 95%CI 0.71-7.14; p=0.16) of the disease. 

Of the 29 men with a recurrent course, 26 (89.7%) complained 

of decreased libido and/or potency; similar complaints in the 

group with a stable course were made by 18 (64.3%; OR 4.82; 

95% CI 1.16- 20.0; p=0.02) out of 28 men. 

Women with a recurrent course significantly more often 

complained of excess body hair growth (66.7% vs. 27.3%; 

OR 5.53; 95%CI 1.45-19.7; p=0.01) compared with those 

from the group with a stable course of the disease. 

In general, menstrual irregularities and galactorrhea were 

more common in recurrent cases (OR 2.09; 95%CI 0.55-7.91; 

p=0.27), and amenorrhea - in stable cases (OR 0.7; 95% CI 

0.21-2.50; p=0.61). 

Next, we analyzed the factors of epigenetic modification 

of the risk of relapse of IPA in the studied groups (Table 3). 

Epigenetic mechanisms are factors that change the function 

of the genome under exogenous influence and at the same 

time provide a mechanism for the stable spread of a new cell 

state from one generation to the next. Works in recent years 

indicate the possible role of nutrition, stress, bad habits, 

previous brain injuries, genetic diseases in relatives and even 

night work as factors in the epigenetic modification of the 

risk of developing pituitary adenomas [6,9,14,16,17,18,19, 

22,23,27]. 

Among the studied factors in the group with a recurrent 

course, stress (74.0%), brain injuries (46.0%), obesity (40.0%) 

and emotional stress (38.0%) predominated. It should be 

noted that a significant proportion of men in both groups 

suffered from bad habits (smoking and drinking alcohol), 

without a significant difference between them. 
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The vast majority (96.0%) of patients with a relapsing 

course had one or more factors recorded, compared with 

those from the group with a stable course (78.0% - OR 6.77; 

95% CI 1.42-32.4; p=0.008) (Fig. 2). 

Table 3.  Frequency of occurrence of various disorders in patients with 
NAH depending on the course of the disease 

Indicators 

Flow 
Total, 

n=100 
recurrent, 

n=50 

stable, 

n=50 

n % n % n % 

Smoking 18 36.0 17 34.0 35 35.0 

Alcohol 22 44.0 14 28.0 36 36.0 

Stress 37 74.0 7 14.0 44 44.0 

More than 4 

pregnancies 
6 12.0 1 2.0 7 7.0 

More than 2 

abortions 
6 12.0 5 10.0 eleven 11.0 

GM injuries 23 46.0 eleven 22.0 34 34.0 

Obesity 20 40.0 6 12.0 26 26.0 

Physical activity 12 24.0 15 30.0 27 27.0 

Genetic disease 

in the family 
9 18.0 4 8.0 13 13.0 

Night work 10 20.0 4 8.0 14 14.0 

Emotional stress 19 38.0 9 18.0 28 28.0 

A comparative analysis showed that significant factors in 

the epigenetic modification of the risk of relapse are stress 

(OR 17.5; 95%CI 6.31-48.4; p<0.0001), brain injury (OR 

3.02; 95%CI 1 .27-7.21; p=0.01), obesity (OR 4.89; 95%CI 

1.76-13.6; p=0.002) and emotional stress (OR 2.79; 95%CI 1, 

11-7.01; p=0.03). Similar data were obtained in studies by 

foreign authors [21,29,30]. 

Hormonal studies are highly informative regarding the 

diagnosis of pituitary adenomas, both hormonally active and 

inactive, and are markers of the effectiveness of therapy in 

this category of patients. Based on the above, as well as the 

assigned tasks, we conducted a comparative analysis to study 

the level of blood hormones in the study groups (Table 4). Of 

all the studied hormones in the group with a relapsing course, 

the concentration of PRL was statistically significantly 

different in the direction of increase (61.1±108.2 ng /ml 

versus 21.3±16.9 ng /ml; p=0.01) and estradiol – decrease 

(107.0±110.7 p m o l / l versus 250.8±235.1 pmol / l p=0.02). 

Thus, based on the data obtained, we can conclude that in 

patients with IPA in both groups, the detected hyperprolactinemia 

is caused by a violation of the integrity of the hypothalamic- 

pituitary region, as noted in the literature by a violation of 

dopaminergic regulation in conditions of compression of the 

portal vessels and nerve fibers by a growing tumor [3], but it 

should be noted that this symptom is not a specific sign for 

prognosis of the course of postoperative residual tissue of the 

pituitary adenoma. 

Table 4.  Hormonal profile of patients with IPA 

Indicators 

Flow 

R recurrent, 

n=50 

stable, 

n=50 

LH, IU/l 1.56;0.69-2.98 3.16;1.12-3.56 0.62 

FSH, IU/l 2.26;1.12-3.6 3.26;1.54-4.55 0.31 

PRL, ng /ml 25.9;9.31-55.3 15.6;11.2-32.2 0.01 

TSH, mIU /l 0.78;0.30-1.88 0.93;0.44-1.52 0.17 

Cortisol, mcgd /l 5.64;2.19-10.5 4.51;2.75-6.38 0.47 

Testosterone, nmol /l 2.98;1.10-7.05 1.55;0.37-12.3 0.38 

Estradiol, pmol /l 65.6;18.3-165.75 156.4;126.5-228.7 0.02 

St.T4, ng / dl 0.98;0.71-1.26 1.08;0.66-1.37 0.14 

Note: data are presented as Me; 25-75 percentile. 

We studied the visualization parameters of pituitary adenomas 

in the compared groups. For the clinical presentation and 

diagnosis of IPA, the size of the tumor is important. To 

calculate the volume of a pituitary tumor, the formula Di was 

used Chiro - Nelson [10,15]: 

V (volume mm3) = 0.5233 x H (vertical dimension (height)) 

x W (transverse dimension (width)) x L (sagittal dimension 

(length)) 

According to an MRI study of the brain, the majority of 

IPA had supra -infrapasellar (69.0%) and supra- infralaterosellar 

(23.0%) tumors. 

 

 

Figure 2.  " Forest " factor diagram epigenetic modification of the risk of IPA relapse 

ОШ 95%ДИ p
Курение 1,09 0,48-2,84 0,83
Алкоголь 2,02 0,88-4,65 0,10
Лакторея 1,54 0,53-4,42 0,43
Стресс 17,5 6,31-48,4 <0,0001
Более 4 беременностей 6,68 0,77-57,7 0,05
Более 2 абортов 1,23 0,35-4,32 0,75
Травмы ГМ 3,02 1,27-7,21 0,01
Ожирение 4,89 1,76-13,6 0,002
Физическая активность 0,74 0,30-1,79 0,50
Генетическое заболевание в семье 2,52 0,72-8,82 0,14
Ночная работа 2,88 0,84-9,88 0,08
Эмоциональное перенапряжение 2,79 1,11-7,01 0,03
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Figure 3.  Direction of tumor growth in patients with NAH 

Moreover, the supra-infralateral sellar formation with 

growth into the cavernous sinus prevailed in patients with a 

stable course (32.0% vs. 14.0%; OR 2.89; 95%CI 1.07-7.82; 

p=0.03). Tumors with supra-infra- pasellar (76.0% vs. 62.0%; 

OR 1.94; 95%CI 0.82-4.61; p=0.13) and supra-infra-para- 

antesellar (10.0% versus 6.0%; OR 1.74; 95%CI 0.39-7.71; 

p=0.46) by the direction of growth, insignificantly, but more 

often recorded in patients with a recurrent course (Fig. 3). 

The analysis of adenoma sizes did not reveal significant 

differences in the indicators of the studied groups (Table 5). 

Table 5.  Visualization characteristics of adenoma sizes in the studied 
groups 

Adenoma size 
Flow 

R 
recurrent, n=50 stable, n=50 

Anteroposterior 29.1±8.1 28.0±6.7 0.48 

Height 29.4±7.9 28.5±7.6 0.57 

Width 27.6±7.6 30.2±7.5 0.09 

Volume 14114.0±10512.6 14576.7±11108.3 0.83 

It was found that MRI images in the same number of 

patients had both isointense (46.0%) and hypointense (36.0%) 

signal on T1-weighted images. 

In the group with a recurrent course, a hyperintense signal 

was recorded significantly more often (82.0% versus 4.0;   

χ 2 =62.1; p <0.0001) on T2-weighted images, while with a 

stable course 78.0% had an isointense signal, the frequency 

of cases with a hypointense signal was the same (18.0%) in 

both groups. 

6. Conclusions 

The diagnosis of IPA, as a rule, is established when the 

tumor reaches a significant size, causing visual impairment, 

endocrine, neurological, and autonomic disorders associated 

with compression of the structures of the anterior pituitary 

gland [3,24]. In this regard, IPA represents one of the 

difficult problems for neuroendocrinologists, since it is 

diagnosed late, usually at the stage of symptoms of 

extrasellar tumor spread [3]. Despite the fact that clinical, 

hormonal and imaging indicators of inactive pituitary 

adenomas with recurrent and stable courses had a diverse 

picture, they did not have comparative features. The study 

proves that large adenomas exhibit polysymptoms, vivid 

clinical manifestations of symptoms, and, moreover, have 

many complications leading to disruption not only of the 

endocrine system, but also of other organs and systems.  

The results of these data do not have prognostic significance 

in relation to indicators of early diagnosis of the course of  

the disease and in particular the criteria for recurrence  

and/or stabilization of tumor formation processes, assessing 

the prediction of treatment outcomes for this group       

of tumors. And this indicates the importance of using 

immunohistochemical studies to prevent a recurrent course. 

The next stage in the development of neuroendocrinology 

and pituitary surgery should be the introduction of IHC - 

studies that allow us to determine hormonal, mitotic activity, 

as well as determine genetic indicators in tumor tissues 

rather than in the blood, which will allow us to clearly 

determine the program of measures for patients in the 

postoperative period and predict their unfavorable outcomes 

in the form of tumor recurrence, apoplexy, aggressive 

growth, parasellar neurovascular formations, reducing the 

incidence of development and often ex juvantibus use of 

anti-relapse radiation therapy, which contributes to the 

development of post-radiation encephalopathy, optic nerve 

atrophy, increased frequency of stroke, panhypopituitarism, 

chaining these patients for lifelong disability. 
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