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Abstract. Inactive pituitary adenoma (IPA) or “Silent Pituitary Adenomas” 

refers to tumors that secrete one or more hormones or their transcription factors 

(TFs), detected by immunohistochemistry (IHC), but the amount of hormones 

expressed is not has clinical significance and is not expressed by symptom 

complexes [2]. This research aims to analyze in a comparative aspect the clinical, 

hormonal, imaging and IHC features of inactive pituitary adenomas with a 

recurrent and stable course. In total, the data of 100 patients with IPA were 

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

50 patients with a stable course. The result shows 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). 

Keywords: Inactive pituitary adenomas, Relapsing course, Stable flow, Transcription 

factors, Diagnostics. 

1 Introduction 

Inactive "silent" pituitary adenomas account for approximately 10-20% of all 

intracranial tumors and 15-30% of all pituitary adenomas [1]. These tumors are 

observed in various age groups, and the disease usually manifests in the 4th-8th decade 

of life  [2]. According to literature reviews, there is a statistically slight male 

predominance in the detection of IPA, although not all studies have observed this trend 
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of sexual differentiation [3–5]. There are studies showing that men, as a rule, live 
longer; thus, the risk of developing neoplasms is greater than in women [5–7]. 

IPAs are generally characterized as benign tumors and rarely metastasize to nearby 
structures, however, a significant proportion of tumors demonstrate invasive growth 
and recurrent course [3, 8, 9]. The risk of recurrence is higher for tumors where there 
is residual tumor tissue or residual tissue after transsphenoidal adenomectomy surgery, 
in cases where there is invasive adenoma growth in the structures of the cavernous sinus 
[9–11]. 

Unlike hormonally active adenomas, IPA does not have a clinical syndrome due to 
the unregulated secretion of hormones; however, it is also worth noting that the 
cytoplasm of adenoma cells may contain pituitary hormones, and in this case, they are 
referred to as silent adenomas [9, 12, 13].  IPA is unique in its clinical characteristics 
compared to functional pituitary adenomas in several respects. First, IPA is usually 
observed in older age groups compared with hormonally active functional adenomas. 
Second, patients have mainly signs and symptoms of compression or “mass effect”. 
Third, a large number of patients have hypopituitarism in one or more cell lines of the 
adenohypophysis. In this regard, accurate diagnosis using transcription factors is 
becoming increasingly important for classifying these heterogeneous tumors and 
predicting their behavior [14]. This is crucial given that roughly one-third of pituitary 
adenomas are non-functioning, meaning they do not secrete pituitary hormones, yet can 
still manifest clinically through mass effects on adjacent structures [15].  

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 
epidemiological characterization of this disease. This late detection often contributes to 
larger tumor sizes at diagnosis, increasing the complexity of treatment and the 
likelihood of recurrence [16, 17]. This delay also contributes to higher rates of 
preoperative optic chiasm compression, cavernous sinus invasion, and pituitary 
deficiency observed in patients with non-functioning pituitary adenomas [18, 19].  

The frequency of asymptomatic IPA varies according to the literature data from both 
local and foreign sources. In connection with the above data, clinically non-functioning 
or inactive pituitary adenomas are adenomas that do not lead to excessive secretion of 
adenohypophysis hormones, leading to corresponding dyshormonal clinical syndromes 
[20]. However, these tumors frequently cause significant clinical issues through mass 
effects, including headaches, visual disturbances such as bitemporal hemianopia, and 
cranial nerve dysfunction, often necessitating surgical intervention [9].  

This research aims to further investigate these nuances by comparing clinical, 
hormonal, imaging, and immunohistochemical features in recurrent versus stable 
inactive pituitary adenoma cases, providing insights crucial for improved diagnostic 
and prognostic strategies. Moreover, distinguishing between incidentalomas and 
symptomatically diagnosed non-functioning pituitary adenomas is essential for refining 
clinical approaches, particularly given that incidental findings can often progress to 
cause significant mass effects over time.  
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2 Materials and methods 

In this study, we performed a retrospective observational analysis of patients 
diagnosed with clinically non-functioning pituitary adenomas to compare their clinical, 
analytical, and treatment characteristics based on whether they were incidentally or 
symptomatically diagnosed. A total of 100 patients with IPA were analyzed: group 1 
included 50 patients with a recurrent course; group 2 included 50 patients with a stable 
course.  

Statistical analysis  

Statistical processing of the results was performed using Microsoft Excel, IBM SPSS 
Statistica 23 and MedCalc version 18.5. The initial data were assessed for compliance 
with the normal distribution using the Kolmogorov-Smirnov criterion. The results are 
presented as the median (Me) [interquartile range Q25; Q75], as well as M±SD. 
Differences were considered statistically significant at p <0.05. 

3 Results and discussion 

The data of 100 patients with IPA were analyzed: group 1 included 50 patients with a 
recurrent course; group 2 included 50 patients with a stable course. The groups were 
comparable in age (group 1 – 35.7±12.5 years; group 2 – 38.9±14.2 years; p=0.24) and 
gender (group 1 – men – 58.0% and women – 42.0%; group 2 – men – 56.0% and 
women – 44.0%; OR 1.09; 95% 0.49-2.40; p=0.84) (Table 1). 

Table 1. Clinical characteristics of the examined patients 

Groups 
Indicators Total, n=100 

recurrent, n=50 stable, n=50 
 

n % n % n % 

Age at first visit, years 35,7±12,5 38,9±14,2  
Average period of relapse, 2,74±1,66   
years 29 58,0 28 56,0 57  57,0 
Males 21 42,0 22 44,0 43  43,0 

Both groups consisted predominantly of men under 45 years of age (Fig. 1) and these 
data coincided with the data from literary sources [1,4,6,26]. In the group with a 
recurrent course, the average recurrence period was 2.74±1.66 years. All patients with 
IPA, 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 a relapse, although not significantly more often, showed 
apathy (72.0% vs. 54.0%; OR 2.19; 95% CI 0.95-5.03; p = 0.06), whereas in the 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). 
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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 prevailed. In 
patients with a stable course, secondary hypothyroidism was not significantly, but more 
common (80.0% versus 68.0%; OR 0.53; 95% CI 0.21-1.32; p = 0.17). Whereas 
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 recurrent disease. When studying general somatic 
disorders, autonomic crises (42.0% vs. 16.0%; OR 3.80; 95% CI 1.48-9.75; p=0.005) 
were significantly more often recorded in patients with recurrent disease. 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 slightly more common in the 
relapsing group. Decreased visual acuity was a typical complaint of all (100%) patients 
with relapse and somewhat less (90.0%) with stable disease.  

Table 2.  Frequency of occurrence of various disorders in patients with IPA depending on the 
course of the disease 

Flow 

Signs 
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 
Headaches 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 
Olfactory disturbances 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 disturbances 49 98,0 46 92,0 95 95,0 
Decreased visual acuity 50 100,0 45 90,0 95 95,0 
Limited visual fields 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 
Lacrimation 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    
Amenorrhoea 7 33,3 9 40,9 16 37,2 
menstrual irregularities 11 52,4 11 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 
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As for reproductive disorders, infertility was registered 2 times more often in the 
recurrent course of the disease (20.0% versus 10.0%; OR 2.25; 95% CI 0.71-7.14; 
p=0.16). 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 
presented by 18 (64.3%; OR 4.82; 95% CI 1.16-20.0; p=0.02) of 28 men. 

Women with a recurrent course of the disease complained significantly more often 
of excessive body hair growth (66.7% vs. 27.3%; OR 5.53; 95% CI 1.45-19.7; p=0.01) 
compared to those in the group with a stable course of the disease. 

In general, menstrual irregularities and galactorrhea were more common in the 
recurrent course (OR 2.09; 95% CI 0.55-7.91; p=0.27), and amenorrhea – in the stable 
course (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 state of cells from one generation to another. 
Recent studies have indicated 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 [4, 8, 21–28]. 

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

Flow 

Signs 
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 11 11,0 
Breast injuries 23 46,0 11 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 

Among the studied factors in the group with recurrent course, stress (74.0%), brain 
injuries (46.0%), obesity (40.0%) and emotional overstrain (38.0%) prevailed. It should 
be noted that a significant proportion of men in both groups suffered from bad habits 
(smoking and drinking alcohol), without a reliable difference between them. 

The vast majority (96.0%) of patients with a recurrent course had one or more 
factors, compared with those in the group with a stable course (78.0% - OR 6.77; 95% 
CI 1.42-32.4; p = 0.008)  

Comparative analysis showed that significant factors of epigenetic modification of 
the risk of relapse are stress (OR 17.5; 95% CI 6.31-48.4; p<0.0001), brain injuries (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 [21,28,29]. 
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Table 4.  Hormonal profile of patients with IPA 

р Flow 
Signs 

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 
free 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 percentiles. 

For diagnostics of inactive, including active pituitary adenomas, studies of the level 
of tropic hormones are highly informative (Table 4). Of all the hormones studied, in the 
group with a recurrent course, the concentration of PRL statistically significantly 
differed towards an increase (61.1±108.2 ng/ml versus 21.3±16.9 ng/ml; p=0.01) and 
estradiol – towards a decrease (107.0±110.7 рmol/l versus 250.8±235.1 рmol/l p=0.02). 
Thus, in both groups, the detected hyperprolactinemia is caused by a violation of the 
integrity of the hypothalamic-pituitary region, but it should be noted that this symptom 
is not a specific sign for predicting the course of postoperative residual pituitary 
adenoma tissue. 

We studied the visualization parameters of pituitary adenomas in the compared 
groups. The volumes of pituitary adenomas are the main indicators of clinical, 
hormonal and diagnostic measures. The calculation of the volume of the pituitary tumor 
was made using the formula Di Chiro - Nelson [9,14]:  

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

dimension (width)) x L (sagittal dimension (length)) 

According to the MRI study of the brain, the majority of IPAs had supra-infra-
parasellar (69.0%) and supra-infra-laterosellar (23.0%) tumors. 

Moreover, supra-infra-laterosellar formation growing into the cavernous sinus 
prevailed in patients with a stable course (32.0% versus 14.0%; OR 2.89; 95% CI 1.07-
7.82; p=0.03). Tumors with supra-infra-parasellar (76.0% versus 62.0%; OR 1.94; 95% 
CI 0.82-4.61; p=0.13) and supra-infra-para-anterosellar (10.0% versus 6.0%; OR 1.74; 
95% CI 0.39-7.71; p=0.46) growth direction were slightly, but more often recorded in 
patients with a recurrent course. 

During the analysis of adenoma sizes, no reliable differences in the parameters of 
the studied groups were found (Table 5). 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; χ2=62.1; p <0.0001) on T2-
weighted images, whereas with a stable course, 78.0% had an isointense signal, the 
frequency of cases with a hypointense signal was the same (18.0% each) in both groups. 
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Table 5.  Visual characteristics of adenoma sizes in the studied groups. 

Groups 
Adenoma size 

recurrent, n=50  stable, n=50 
 

Anterior posterior 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 

Further, in order to study the diagnostic and prognostic features of inactive pituitary 
adenomas, the IHC method was used to study the proliferative activity index Ki-67, 
expression of p53 and chromogranin A in 100 patients. The average value of 
proliferative activity in patients with a recurrent (8.84±5.23%) course was significantly 
higher than in patients with a stable course of the process (2.98±1.57%; p <0.0001). 

In the group with a stable course of the disease, patients with low proliferative 
activity Ki-67 statistically significantly predominated (88.0% versus 28.0%; OR 24.1; 
95% CI 8.50-68.3; p <0.0001) and there were no patients with a high proliferation 
index. Almost a third (32.0%) of patients with a recurrent course had a high 
proliferative potential, and a significantly greater number (40.0% versus 12.0%; OR 
4.89; 95% CI 1.76-13.6; p = 0.002) had a moderate proliferation index. 

Next, the reactivity of cells in relation to p53 and chromogranin A was determined.  
A significantly higher number of patients (76.0% versus 20.0%; OR 12.7; 95% CI 

4.90-32.7; p <0.0001) in the relapsing group showed high expression of p53 (i.e. 
nuclear reactivity with antibodies was detected) (Table 6).  

Table 6. Immunohistochemical expression of p53 

Total,  n=100 recurrent, n=50  Stable, n=50  
Signs 

n % n % n % 

Positive 38 76,0 10 20,0 48 48,0 
Negative 5 10,0 27 54,0 32 32,0 
Weakly positive 3 6,0 7 14,0 10 10,0 
Focally positive 3 6,0 1 2,0 4 4,0 
Single nuclear expression 1 2,0 5 10,0 6 6,0 

In contrast, more than half of the patients in the stable group (54.0% vs. 10.0%; OR 
10.6; 95% CI 3.59-31.1; p <0.0001) had negative p53 expression. 

The incidence of weakly positive (14.0% vs. 6.0%; OR 0.39; 95% CI 0.10-1.61; 
p=0.18) and single nuclear (10.0% vs. 2.0%; OR 0.18; 95% CI 0.02-1.63; p=0.09) 
expression was slightly higher among patients with a stable course, focally positive 
expression (6.0% vs. 2.0%; OR 3.13; 95% CI 0.31-31.1; p=0.31) with a recurrent 
course. 

In the material of the removed tumor, most patients (90.0% versus 38.0%; OR 14.7; 
95% CI 4.96-43.5; p <0.0001) with a recurrent course showed a positive reaction to 
chromogranin A (Table 7).  
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Table 7. Immunohistochemical reaction of antibodies to chromogranin А 

Total, n=100 recurrent, n=50  Stable, n=50  
Signs 

n % n % n % 

Positive 45 90,0 19 38,0 64 64,0 
Negative 4 8,0 24 48,0 28 28,0 
Weakly positive   2 4,0 2 2,0 
Focally positive 1 2,0 5 10,0 6 6,0 

Whereas in a significant proportion (62.0% vs. 10.0%; OR 14.7; 95% CI 4.96-43.5; p 
<0.0001) of patients with a stable course, the reaction to chromogranin A was negative, 
weakly positive, and focally positive. Thus, when comparing the results of 
immunohistochemical studies on Ki-67, p53 and chromogranin A in the group with 
recurrent inactive pituitary adenoma, statistically significant differences were obtained, 
Further mathematical analysis of these data determined the prognostic significance of 
the positive reaction of the above transcription factors depending on its expression in 
relation to recurrent tumor growth. The higher the immunoexpression of Ki-67, p53 
and ChgA in the tissues of inactive pituitary adenomas, the greater the probability of 
adenoma recurrence.  

4 Conclusions 

Inactive pituitary adenoma shows its clinical symptoms when it reaches large sizes 
and there are already complications from the "mass effect" of the tumor, i.e. tumor 
tissue, due to extrasellar growth, causes disturbances in the functioning of the organs 
of vision, the endocrine system, neurological disorders and, as a result, is involved in 
the general process of disruption of the functioning of other organs and systems[10, 
13]. Even though the clinical, hormonal and visualization indicators of inactive 
pituitary adenomas with recurrent and stable course had a diverse picture, they did not 
have comparative features. The conducted study proves that macro- and giant-sized 
adenomas show a variety of symptoms, not only associated with the endocrine system, 
but also with other organs and systems. The results of these data have significant 
prognostic value in relation to indicators of early disease progression and, in particular, 
criteria for recurrence and/or stabilization of tumor formation processes, as well as 
assessment of treatment outcomes for this group of tumors. This highlights the 
importance of using immunohistochemical studies to prevent disease outcomes, 
particularly to prevent its recurrent course. We believe that the future of 
neuroendocrinology and pituitary surgery is closely linked to immunohistochemical 
studies. Since this will allow us to clearly predict the outcome of the disease for decades 
to come, as well as reduce the rates of unjustified measures associated with the use of 
radiation therapy, which lead to the development of panhypopituitarism, confining 
these patients to lifelong disability and, importantly, to a decrease in the quality of life 
of patients. 
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