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Abstract. This article explores the impact of inactive pituitary adenoma on the
development of hypogonadotropic hypogonadism in women. A clinical study
was conducted on 76 female patients aged 18 to 47 years to assess hormonal
changes and clinical manifestations. The study found that hypogonadotropic
hypogonadism is the most frequent clinical indication of pituitary insufficiency
(67%) in tumors of the chiasmatic-sellar region. Key symptoms include
menstrual irregularities, infertility, neurovegetative and urogenital disorders, and
underdevelopment of the uterus and ovaries. The symptoms of hypogonadism
typically emerge in the early stages of the disease, preceding the onset of visual
and neurological impairments. The diagnosis is confirmed by reduced levels of
luteinizing hormone (LH), follicle-stimulating hormone (FSH), and estradiol.
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1 Introduction

Pituitary adenomas represent a diverse group of intracranial tumors arising from the
anterior pituitary gland, classified broadly into functional (hormone-secreting) and non-
functional (non-secreting) types [1]. Inactive pituitary adenomas, also known as non-
functional pituitary adenomas, comprise a significant proportion of these tumors and
are characterized by a lack of hormone overproduction, often presenting with symptoms
related to mass effect or hypopituitarism [2]. These tumors often remain undetected
until they reach a considerable size, causing compression of adjacent structures or
compromising normal pituitary function [3].

Pituitary adenomas occur in 94-77.6 cases per 100,000 individuals [4].
Incidentalomas represent 14.7-22.2% of all pituitary adenomas [5, 6], and in some
cases, up to 30-35% [5, 6]. It is estimated that 80-90% of incidentalomas originate
from gonadotrophs, whereas somatotrophs, lactotrophs, and corticotrophs are less
common [7]. The clinical "silence" of these adenomas is due to inefficient hormone
production. The gender distribution shows a higher prevalence of lactotroph adenomas
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in women (1:1.28) and FSH/LH-producing adenomas in men (1:0.58 and 1:0,
respectively)[8, 9]. Despite the high prevalence of gonadotrophic adenomas, their
clinical presentation is less understood, making them frequently categorized as "silent"
tumors.

Hypogonadism refers to the diminished activity of gonads—testes in men and
ovaries in women—resulting in insufficient sex hormone production (testosterone in
men, estrogen and progesterone in women) or insensitivity to these hormones [8].
Female hypogonadism leads to ovarian dysfunction, often manifesting as anovulation,
menstrual disorders (secondary amenorrhea or oligomenorrhea), and infertility [ 10, 11].
Secondary hypogonadism in women is characterized by menstrual cycle disturbances,
infertility, sexual dysfunction, reduced bone density, and decreased muscle mass [11].
Previously, sex steroids were believed to primarily target reproductive organs;
however, modern research has demonstrated their impact on various non-reproductive
systems, including the brain, cardiovascular, musculoskeletal, and urinary systems [12—
14].

This study aims to investigate the role of inactive pituitary adenoma in the
development of hypogonadotropic hypogonadism and assess the clinical and hormonal
characteristics of affected women. This investigation seeks to elucidate the specific
mechanisms through which non-functional pituitary adenomas contribute to the
etiology of hypogonadotropic hypogonadism, thereby enhancing diagnostic and
therapeutic strategies for this patient population. The broader implications of these
findings will inform improvements in the early detection and personalized management
of patients with pituitary adenomas that exhibit reproductive dysfunction.

2 Materials and Methods

The study involved 76 women aged 18 to 47 years (median age: 36) diagnosed with
inactive pituitary adenoma. Clinical history, laboratory tests, and hormonal
evaluations—including  thyroid-stimulating ~ hormone  (TSH), free T4,
adrenocorticotropic hormone (ACTH), cortisol, prolactin (PRL), LH, FSH, and
estradiol—were analyzed. Data were processed using Microsoft Excel and Statistica
6.0, with statistical significance determined at p<<0.05. Ethical approval for this study
was obtained from the institutional review board, and all participants provided informed
consent prior to enrollment.

3 Results and Discussion

Among the 76 patients, sexual dysfunction was the first clinical manifestation in
62% of cases. Menstrual irregularities were present in 62% of women, with primary
amenorrhea in 14%, secondary amenorrhea in 41%, and oligomenorrhea in 7%.
Infertility was the primary reason for seeking medical attention in 18% of cases.
Headaches were the first symptom in 53% of patients, while 32% reported visual
impairments. Unexplained weight gain was observed in 15%, weight loss in 4%, and
galactorrhea in 3% of women.
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These diverse presenting symptoms underscore the diagnostic challenge posed by
inactive pituitary adenomas, particularly given their varied impact on endocrine
function and neurological well-being. In particular, the subtle and often non-specific
nature of initial symptoms, such as headache or menstrual irregularities, can lead to
diagnostic delays, allowing for tumor progression and more pronounced neurological
or endocrine compromise [15]. The prevalence of headaches and visual disturbances as
primary symptoms aligns with previous research on non-functioning pituitary
adenomas, which are frequently associated with mass effect on surrounding structures,
including the optic chiasm [16]. The high incidence of menstrual irregularities further
emphasizes the significant impact of these adenomas on reproductive health, often
necessitating a thorough hormonal evaluation despite their classification as “non-
functional” [17].

The duration from symptom onset to diagnosis ranged from six months to 15 years.
In over half of the cases, hypogonadism symptoms were the first clinical signs,
emerging before neurological or visual disturbances. Primary clinical indicators were
identified in 67% of patients with chiasmatic-sellar region tumors, confirmed through
hormonal and ultrasound assessments. These findings suggest that endocrine
dysfunction, particularly hypogonadism, often precedes the classic neurological
manifestations of pituitary adenomas, highlighting the importance of early hormonal
screening in patients presenting with reproductive irregularities [18].

Clinical Features of Hypogonadotropic Hypogonadism in Women with Inactive
Pituitary Adenoma:

e Menstrual disorders (71%)

o  Primary amenorrhea: 31%
o  Secondary amenorrhea: 66%
o  Oligomenorrhea: 3%

Infertility (25%)

o Primary infertility: 3%
o Secondary infertility: 22%

Neurovegetative symptoms (75%)
Urogenital disorders (63%)
Galactorrhea (9%)

Ultrasound revealed significantly smaller uterine and ovarian sizes in women with
primary amenorrhea compared to those with secondary amenorrhea, indicating
pronounced infantilism. The time from menstrual irregularity onset to diagnosis was
significantly shorter in primary amenorrhea cases. This highlights the progressive
nature of hypogonadism and the delayed presentation of symptoms in some patients,
particularly those with secondary amenorrhea [17]. However, early detection of
pituitary insufficiency, which frequently manifests as headache and visual disturbances
in females and sexual dysfunction in males, is critical for improved clinical outcomes
[18].
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Hormonal Findings

Patients with clinical hypogonadism exhibited significantly lower levels of LH,
FSH, and estradiol (p<0.001). Neurovegetative symptoms such as hot flashes,
palpitations, and anxiety were observed in 75% of women, with no significant
differences between those with shorter and longer amenorrhea durations. Galactorrhea,
present in 9% of the cohort, often correlates with hyperprolactinemia, which, in turn,
can induce hypogonadism and menstrual irregularities, further complicating the clinical
picture of inactive pituitary adenomas [17]. The mechanism involves the compression
of the pituitary stalk by the adenoma, leading to an inhibition of dopamine's suppressive
effect on prolactin secretion [19].

Further research is warranted to explore the long-term reproductive and endocrine
outcomes in women with inactive pituitary adenomas, especially concerning fertility
and the potential for spontaneous resolution or progression of hypogonadism following
tumor management. Such investigations could also delineate the optimal timing and
modalities for fertility preservation strategies, considering the wvaried clinical
presentations and hormonal profiles observed in this patient population. Additionally,
understanding the molecular mechanisms underlying the development of these
adenomas and their differential impact on gonadotropin secretion could pave the way
for novel targeted therapies.

4 Conclusion

This study conclusively establishes hypogonadotropic hypogonadism as the most
prevalent clinical manifestation of pituitary insufficiency in women with chiasmatic-
sellar tumors, often presenting with primary symptoms such as menstrual irregularities,
infertility, neurovegetative and urogenital disorders, and uterine and ovarian
hypoplasia. A key finding is the early onset of these hypogonadism symptoms,
appearing an average of $2.1 \pm 1.4$ years prior to the development of visual or
neurological impairments. This early presentation is consistently supported by
hormonal analyses, which confirm significant reductions in luteinizing hormone,
follicle-stimulating hormone, and estradiol levels in 67% of affected cases.
Consequently, early diagnosis of hypogonadotropic hypogonadism is paramount for
preventing long-term complications and improving patient outcomes, necessitating
comprehensive diagnostic approaches including hormone level assessments and
appropriate therapeutic interventions.
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