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ABSTRACT

This study, ldentifying Risk Factors in Pituitary Adenoma Patients, examines how pituitary
adenomas disrupt the hypothalamic-pituitary-gonadal (HPG) axis, leading to menstrual
irregularities such as amenorrhea, oligomenorrhea, and polymenorrhea. Key risk factors include
prolactin levels, tumor size, adenoma type, and patient demographics. Prolactinomas are strongly
linked to menstrual disturbances due to prolactin-induced suppression of GnRH, LH, and FSH.
Macroadenomas worsen dysfunction by compressing adjacent structures, while non-functioning
adenomas contribute indirectly through metabolic alterations. Dopamine agonists (cabergoline,
bromocriptine) are first-line treatments for prolactinomas, while surgical intervention is preferred
for macroadenomas. Persistent hormonal imbalances may require long-term monitoring and
personalized management. Early diagnosis and targeted treatment are essential for optimizing
reproductive health in affected patients.
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INTRODUCTION

The pituitary gland, a small yet crucial endocrine organ located at the base of the brain, regulates
essential physiological functions such as growth, metabolism, and reproduction by secreting
various hormones'. Pituitary adenomas (PAs), which account for approximately 10-15% of all
intracranial tumors, are typically benign neoplasms that can cause significant endocrine and
neurological dysfunction®. These tumors are classified into functional adenomas, which secrete
excess hormones and lead to conditions such as Cushing’s disease (excess cortisol), acromegaly
(excess growth hormone), and prolactinomas (excess prolactin), and non-functional adenomas
(NFAs), which do not secrete hormones but may cause mass effects leading to headaches, vision
impairment, and hypopituitarism®*. Among functional adenomas, prolactinomas are the most
common and have a profound impact on menstrual function and fertility®. Elevated prolactin levels
disrupt the hypothalamic- pituitary-gonadal (HPG) axis by inhibiting gonadotropin-releasing
hormone (GnRH), leading to decreased luteinizing hormone (LH) and follicle-stimulating hormone

(FSH) secretion, both essential for ovulation and normal menstrual cycles © .
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Figure 1: Diagram of the pituitary gland and its functions
Consequently, women with pituitary adenomas often experience amenorrhea (absence of
menstruation), oligomenorrhea (infrequent periods), and anovulation (lack of ovulation),
contributing to infertility £’? .While some pituitary adenomas remain asymptomatic and are
detected incidentally through imaging, others cause severe endocrine dysfunction that necessitates
prompt medical or surgical intervention ® . Dopamine agonists (cabergoline, bromocriptine) are

first-line treatments for prolactinomas, while transsphenoidal surgery is preferred for
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macroadenomas causing compressive symptoms® .Given the potential long-term complications,
early diagnosis, personalized treatment, and continuous hormonal monitoring are essential for
optimizing patient outcomes and preserving reproductive health'®**.

Background

Pituitary adenomas (PAs) are benign tumors original ting from the anterior pituitary cells, which
play a crucial role in endocrine regulation*?. These tumors are categorized as functional adenomas,
which secrete excess hormones and cause systemic disorders such as acromegaly, Cushing’s
syndrome, and hyperprolactinemia, and non-functional adenomas (NFAs), which do not secrete
hormones but may still cause symptoms due to compression effects on nearby structures, such as
the optic chiasm, leading to visual disturbances®.

The prevalence of pituitary adenomas has increased in recent decades, largely due to
advancements in imaging techniques, such as MRI and CT scans, which facilitate the detection of
asymptomatic tumors'®. Many pituitary tumors are discovered incidentally during unrelated
imaging procedures, while others present with chronic headaches, vision impairment, or pituitary
hormone deficiencies™. The clinical implications of pituitary adenomas vary depending on tumor
type, size, location, and functional status, necessitating individualized treatment strategies, which
include surgery, radiation therapy, and pharmacological interventions'®.

The risk factors for pituitary adenomas are still not fully understood. While some studies suggest
that age, gender, family history, and certain endocrine disorders may influence tumor
development, comprehensive research on the genetic and environmental determinants of pituitary
adenomas remains limited'’. Understanding how these risk factors contribute to tumor progression
and clinical outcomes is critical for improving early detection, optimizing diagnosis, and
developing targeted treatment approaches®®.

Epidemiology and Prevalence

Pituitary adenomas (PAs) are among the most common intracranial tumors, accounting for 10—
15% of all brain tumors®. The estimated prevalence of clinically significant pituitary adenomas
ranges from 1 in 1,000 to 1 in 1,200 individuals, while autopsy and imaging studies suggest that
microadenomas (tumors <1 cm) may be present in up to 20% of the general population®®. The
increasing detection rates in recent decades are largely attributed to advancements in neuroimaging
techniques, particularly magnetic resonance imaging (MRI), which has improved the identification
of both symptomatic and incidental adenomas?.

Gender and Age Distribution
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e Prolactinomas are the most common type of pituitary adenomas and occur more frequently
in women (about 80% of cases)?.
e Non-functional adenomas (NFAs) and growth hormone (GH)-secreting adenomas occur
more commonly in men?,
e Most pituitary adenomas are diagnosed between the ages of 30 and 50 years, although
silent microadenomas can exist for years before becoming clinically apparent®”.
Geographical Variability
The prevalence of pituitary adenomas varies by region, influenced by genetic, environmental, and
diagnostic factors. Studies have reported higher prevalence rates in urban populations with better
access to MRI and endocrine screening®. In contrast, under diagnosis remains a concern in low-
resource settings, where endocrine disorders are often misattributed to other conditions %.

Incidence of Different Types of Pituitary Adenomas

Types of Pituitary Adenoma Incidence (%)
Prolactinomas 40-60%
Non-Functional Adenomas 25-30%

Growth Hormone Secreting (Acromegly) 10-15%
ACTH Secreting(Cushings Disease ) 5-10%

TSH-Secreting (Thyrotropinomas) <1%
ADULTS ACTH-secreting CHILDREN
(Cushing disease) GH-secreting Non-functioning

5%

{Acromegaly)

5N TSH-secreting
(TSHoma)
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Figure 2: General statistics on the prevalence of pituitary adenomas.
Understanding the epidemiological trends of pituitary adenomas is essential for early diagnosis,
improved screening protocols, and better patient outcomes 2’. Ongoing research aims to identify
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genetic and environmental factors contributing to tumor development and progression, potentially
enabling targeted preventive strategies 2.

Risk Factors

Pituitary adenomas are influenced by a combination of genetic, hormonal, and environmental
factors, which contribute to tumor development, progression, and associated endocrine
dysfunctions. While the exact mechanisms remain under investigation, studies suggest that familial
predisposition, hormonal dysregulation, and lifestyle factors play a crucial role in the etiology of
these tumors.

Genetic Factors

Genetic mutations have been linked to pituitary adenomas, particularly in familial cases. Mutations
in the MEN1 (Multiple Endocrine Neoplasia Type 1), AIP (Aryl Hydrocarbon Receptor-
Interacting Protein), and GNAS genes have been associated with tumor formation®. MEN1
mutations predispose individuals to functional adenomas, particularly prolactinomas and growth
hormone-secreting tumors. AIP mutations are often found in young patients with aggressive
adenomas, while GNAS mutations are implicated in GH-secreting adenomas, leading to
acromegaly*°.

Hormonal Imbalances

Excess hormone secretion is a primary driver of pituitary adenoma pathogenesis.
Hyperprolactinemia suppresses gonadotropin-releasing hormone (GnRH), disrupting LH and FSH
secretion, which leads to menstrual irregularities, infertility, and galactorrhea in women®..
Similarly, excessive GH secretion results in acromegaly, while excess ACTH production causes
Cushing’s syndrome, characterized by metabolic abnormalities and hypercortisolism32.
Environmental & Lifestyle Factors

Several environmental and lifestyle factors have been implicated in pituitary adenoma
development. Obesity, chronic stress, and exposure to endocrine-disrupting chemicals (EDCs) may
contribute to hormonal dysregulation and adenoma growth®. Chronic stress leads to prolonged
activation of the hypothalamic-pituitary-adrenal (HPA) axis, potentially influencing
tumorigenesis®. Additionally, exposure to xenoestrogens and environmental toxins may interfere
with pituitary function and cell proliferation, increasing the risk of adenoma formation®.
Understanding these risk factors is essential for early detection, prevention, and targeted
therapeutic strategies to manage pituitary adenomas effectively.

Pathophysiology & Clinical Presentation
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Pituitary adenomas disrupt normal hormone secretion and feedback mechanisms, leading to
dysregulated endocrine function and mass effects on surrounding structures®. The clinical
manifestations vary based on whether the adenoma is functional (hormone-secreting) or non-
functional (silent but space-occupying).

Effects of Functional Adenomas

Functional adenomas secrete excessive amounts of hormones, causing systemic endocrine
disorders:

e Prolactinomas: Excess prolactin inhibits gonadotropin-releasing hormone (GnRH),
reducing LH and FSH secretion, leading to menstrual irregularities (amenorrhea,
oligomenorrhea), galactorrhea (abnormal milk secretion), and infertility .

e GH-Secreting-Adenomas (Acromegaly/Gigantism): Overproduction of growth hormone
(GH) results in enlarged extremities, joint pain, soft tissue swelling, insulin resistance, and
cardiovascular complications®®.

e ACTH-Secreting Adenomas (Cushing’s disease): Overstimulation of the adrenal glands
leads to hypertension, central obesity, glucose intolerance, muscle weakness, osteoporosis,
and psychiatric disturbances™.

Effects of Non-Functional Adenomas (NFAS)
Non-functional adenomas (NFASs) do not secrete hormones but can cause neurological symptoms
due to tumor size and compression:

e Headaches: Result from increased intracranial pressure caused by the tumor’s growth .

e Vision Loss: Compression of the optic chiasm leads to bitemporal hemianopia (loss of
peripheral vision) **.

e Pituitary Insufficiency (Hypopituitarism): Large tumors can compress normal pituitary
tissue, leading to deficiencies in TSH, ACTH, GH, and gonadotropins, resulting in fatigue,
metabolic dysfunction, and reproductive issues*?

The severity of symptoms depends on tumor size, location, and hormonal activity, making early
detection and individualized management critical for preventing complications.

Diagnosis

The diagnosis of pituitary adenomas relies on a combination of imaging techniques and
biochemical tests to assess hormone levels and determine the tumor’s functionality. Early and
accurate detection is crucial for timely treatment and prevention of complications.

Imaging
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Magnetic Resonance Imaging (MRI) is the gold standard for detecting pituitary adenomas due to
its high sensitivity and superior soft tissue resolution®. It helps distinguish between:

e Microadenomas (<1 cm) — Often detected incidentally or in cases of hormonal
imbalances.

e Macroadenomas (>1 cm) — More likely to cause compression effects on the optic chiasm,
pituitary gland, and surrounding structures **.

In situations where MRI is contraindicated or unavailable, Computed Tomography (CT) scans
serve as an alternative imaging modality, particularly for detecting tumors with calcifications or
bony erosion®.

Biochemical Tests

Hormonal evaluation is essential to confirm the functionality of pituitary adenomas and assess
their impact on endocrine regulation. Common tests include:

e Prolactin (Elevated in Prolactinomas): Confirms hyperprolactinemia, menstrual
disturbances, and galactorrhea.

e Insulin-like Growth Factor 1 (IGF-1) (Elevated in GH-Secreting Adenomas): Used for
diagnosis of acromegaly and monitoring GH activity *'.

e Adrenocorticotropic Hormone (ACTH) & Cortisol (Elevated in ACTH-Secreting
Adenomas): Diagnoses Cushing’s disease, often confirmed using the 24-hour urine
cortisol test and dexamethasone suppression test*.

e Thyroid-Stimulating Hormone (TSH) & Free T4 (Elevated in TSH-Secreting
Adenomas): Evaluates thyroid function and helps identify secondary hyperthyroidism*.

e Luteinizing Hormone (LH) & Follicle-Stimulating Hormone (FSH) (Elevated in
Gonadotropin-Secreting Adenomas): Determines reproductive hormone dysregulation,
affecting menstrual cycles and fertility *°.

This hormonal assessment is essential for differentiating functional and non-functional adenomas
and guiding appropriate treatment decisions.
Treatment Approaches
The management of pituitary adenomas depends on tumor size, functionality, and associated
symptoms. Treatment strategies involve medical therapy, surgical intervention, and radiation
therapy, often requiring a multidisciplinary approach for optimal patient outcomes.
Medical Therapy

e Dopamine Agonists (Cabergoline, Bromocriptine): These are the first-line treatment for

prolactinomas, effectively reducing prolactin levels, shrinking tumors, and restoring normal
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menstrual cycles>!. Cabergoline is preferred over bromocriptine due to its higher efficacy
and better tolerability >,

e Somatostatin Analogs (Octreotide, Lanreotide): Used for GH-secreting adenomas, these
agents inhibit growth hormone secretion, managing symptoms of acromegaly and reducing
tumor size in some cases®.

Surgical Management

e Transsphenoidal Surgery: The preferred surgical approach for macroadenomas causing
significant mass effects (e.g., optic chiasm compression, neurological deficits). This
minimally invasive procedure removes the tumor through the nasal cavity, reducing
recovery time and preserving pituitary function®. Success rates depend on tumor size and
invasiveness, with higher rates of complete resection in non-invasive tumors™.

Radiation Therapy

e Stereotactic Radiosurgery (Gamma Knife, Cyber Knife): Recommended for residual or
recurrent tumors that are resistant to medication and surgery. This targeted therapy delivers
high-dose radiation to the tumor while sparing surrounding structures, preventing further
growth®®. Long-term follow-up is necessary, as radiation effects on tumor size and
hormone secretion may take years®’.

A personalized treatment approach, considering tumor type, hormone secretion, and patient
symptoms, is crucial for achieving long-term disease control and optimal quality of life.
CONCLUSION

Pituitary adenomas, though benign, can significantly affect endocrine function and neurological
health, making early diagnosis and appropriate treatment essential. The classification into
functional and non-functional adenomas determines their clinical impact, with prolactinomas, GH-
secreting, and ACTH-secreting tumors causing distinct hormonal imbalances and metabolic
disturbances *®. MRI remains the gold standard for detection, while biochemical testing aids in
confirming tumor functionality *°. Treatment strategies depend on tumor type and size, with
dopamine agonists effectively managing prolactinomas, somatostatin analogs reducing GH
secretion in acromegaly, and transsphenoidal surgery preferred for macroadenomas with
compression effects ®. For tumors resistant to medical and surgical intervention, stereotactic
radiosurgery offers an alternative, though long-term monitoring is necessary to assess effectiveness
and endocrine function ®*. Future research should focus on genetic and molecular mechanisms

driving tumor growth, targeted therapies, and long-term management of hormone imbalances .
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With advances in imaging, pharmacological treatments, and surgical techniques, individualized

patient care remains the key to improving clinical outcomes and quality of life .
REFERENCES

1.

10.

11.
12.

13.
14.

15.

16.

17.

Molitch ME. “Diagnosis and Treatment of Pituitary Adenomas.” New England Journal of
Medicine, 2017.

Melmed S, et al. “Pathophysiology of Pituitary Adenomas.” The Lancet, 2020.

Chanson P, Salenave S. “Clinical Manifestations of Pituitary Adenomas.” Endocrine
Reviews, 2019.

Losa M, Mortini P. “Surgical Management of Pituitary Adenomas.” Neurosurgical Review,
2021.

Fleseriu M, et al. “Prolactinomas and Reproductive Health.” Journal of Clinical
Endocrinology & Metabolism, 2019.

Freda PU, et al. “Pituitary Disorders and Gonadal Dysfunction.
Metabolism Clinics of North America, 2018.

Endocrinology &

Vroonen L, et al. “Impact of Hyperprolactinemia on Fertility.” Human Reproduction
Update, 2020.

Patel S, et al. “Advancements in MRI Diagnosis of Pituitary Tumors.” Neurosurgery, 2021.
Greenman Y, et al. “Therapeutic Approaches for Prolactinomas.” Nature Reviews
Endocrinology, 2020.

Bronstein MD, et al. “Medical vs. Surgical Treatment of Pituitary Adenomas.” Frontiers in
Endocrinology, 2022.

Melmed S, et al. “Pathophysiology of Pituitary Adenomas.” The Lancet, 2020.

Chanson P, Salenave S. “Clinical Manifestations of Pituitary Adenomas.” Endocrine
Reviews, 2019.

Patel S, et al. “Advancements in MRI Diagnosis of Pituitary Tumors.” Neurosurgery, 2021.

Freda PU, et al. “Pituitary Disorders and Gonadal Dysfunction.
Metabolism Clinics of North America, 2018.

Endocrinology &

2

Greenman Y, et al. “Therapeutic Approaches for Prolactinomas.” Nature Reviews
Endocrinology, 2020.
Bronstein MD, et al. “Medical vs. Surgical Treatment of Pituitary Adenomas.” Frontiers in
Endocrinology, 2022.
Colao A, et al. “Long-Term Outcomes in Pituitary Adenoma Patients.” European Journal of

Endocrinology, 2019.

WWW.ajptr.com 122



http://www.ajptr.com/

Jaybhaye et. al., Am. J. PharmTech Res. 2025; 15(03) ISSN: 2249-3387

18.

19.

20.
21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

123

Molitch ME. “Diagnosis and Treatment of Pituitary Adenomas.” New England Journal of
Medicine, 2017.

Ezzat S, et al. “Prevalence of Pituitary Adenomas: A Systematic Review.” Journal of
Clinical Endocrinology & Metabolism, 2018.

Patel S, et al. “Advancements in MRI Diagnosis of Pituitary Tumors.” Neurosurgery, 2021.
Chanson P, Salenave S. “Prolactinomas and Gender Differences.” Endocrine Reviews,
2019.

Fleseriu M, et al. “Epidemiology of Non-Functional Pituitary Adenomas.” European
Journal of Endocrinology, 2020.

Melmed S. “The Age-Specific Incidence of Pituitary Adenomas.” The Lancet Diabetes &
Endocrinology, 2021.

Freda PU, et al. “Regional Variability in Pituitary Tumor Prevalence.” Endocrinology &
Metabolism Clinics of North America, 2018.

Greenman Y, et al. “Challenges in Diagnosing Pituitary Tumors in Low-Resource
Settings.” Nature Reviews Endocrinology, 2020.

Daly AF, et al. “Incidence and Prevalence of Pituitary Adenomas: Insights from
Population-Based Studies.” Endocrine-Related Cancer, 2019.

Bronstein MD, et al. “Genetic and Environmental Risk Factors for Pituitary Adenomas.”
Frontiers in Endocrinology, 2022.

Stratakis CA, et al. “Genetics of Pituitary Tumors: Insights from MEN1 and AIP
Mutations.” Journal of Clinical Endocrinology & Metabolism, 2021.

Cazabat L, et al. “AIP Mutations and Aggressive Pituitary Adenomas in Young Patients.”
Endocrine-Related Cancer, 2019.

Fleseriu M, et al. “Hyperprolactinemia and its Effects on Gonadal Function.”
Endocrinology & Metabolism Clinics of North America, 2020.

Colao A, et al. “Growth Hormone and ACTH Excess in Pituitary Adenomas.” European
Journal of Endocrinology, 2022.

Melmed S, et al. “Environmental and Lifestyle Factors in Pituitary Tumor Development.”
The Lancet Diabetes & Endocrinology, 2021.

Freda PU, et al. “Impact of Chronic Stress on Pituitary Tumor Progression.” Neurosurgery,
2018.

Daly AF, et al. “Endocrine Disruptors and Pituitary Tumorigenesis.” Frontiers in

Endocrinology, 2019.

WWW.ajptr.com



http://www.ajptr.com/

Jaybhaye et. al., Am. J. PharmTech Res. 2025;15(03) ISSN: 2249-3387

35.

36.

37.

38.

39.

40.

41.

42,

43.
44,

45,

46.

47.

48.

49.

50.

51.

Melmed S, et al. “Pathophysiology of Pituitary Tumors.” The Lancet Diabetes &
Endocrinology, 2021.

Molitch ME. “Prolactinomas and their Endocrine Effects.” New England Journal of
Medicine, 2020.

Freda PU, et al. “Growth Hormone Excess and Systemic Complications.” Endocrinology &
Metabolism Clinics of North America, 2019.

Colao A, et al. “Clinical Manifestations of Cushing’s Disease.” European Journal of
Endocrinology, 2022.

Daly AF, et al. “Neurological Symptoms in Non-Functioning Pituitary Adenomas.”
Frontiers in Endocrinology, 2019.

Patel S, et al. “Visual Impairment in Pituitary Tumors: Mechanisms and Outcomes.”
Neurosurgery, 2021.

Bronstein MD, et al. “Hypopituitarism due to Macroadenomas: Clinical Perspectives.”
Journal of Clinical Endocrinology & Metabolism, 2020.

Melmed S, et al. “Advancements in MRI for Pituitary Tumor Detection.” The Lancet
Diabetes & Endocrinology, 2021.

Patel S, et al. “MRI vs. CT in the Diagnosis of Pituitary Adenomas.” Neurosurgery, 2022.
Daly AF, et al. “Role of CT in Detecting Pituitary Macroadenomas.” Frontiers in
Endocrinology, 2020.

Molitch ME. “Hyperprolactinemia and Pituitary Tumors.” New England Journal of
Medicine, 2020.

Freda PU, et al. “Clinical Utility of IGF-1 in Diagnosing Acromegaly.” Journal of Clinical
Endocrinology & Metabolism, 2019.

Colao A, et al. “Biochemical Diagnosis of Cushing’s Disease.” European Journal of
Endocrinology, 2022.

Bronstein MD, et al. “Thyroid Dysfunction in Pituitary Adenomas.” Endocrine Reviews,
20109.

Greenman Y, et al. “Gonadotropin-Secreting Pituitary Tumors: A Clinical Perspective.”
Nature Reviews Endocrinology, 2021.

Molitch ME. “Pharmacological Treatment of Prolactinomas.” New England Journal of
Medicine, 2021.

Fleseriu M, et al. “Dopamine Agonists in Prolactinoma Therapy: Efficacy and Side

Effects.” Journal of Clinical Endocrinology & Metabolism, 2020.

WWW.ajptr.com 124



http://www.ajptr.com/

Jaybhaye et. al., Am. J. PharmTech Res. 2025; 15(03) ISSN: 2249-3387

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

125

Melmed S, et al. “Somatostatin Analogs for GH-Secreting Pituitary Adenomas.” The
Lancet Diabetes & Endocrinology, 2022.

Chanson P, Salenave S. “Transsphenoidal Surgery for Pituitary Adenomas: Indications and
Outcomes.” Endocrine Reviews, 2019.

Patel S, et al. “Success Rates and Complications of Transsphenoidal Surgery.”
Neurosurgery, 2021.

Bronstein MD, et al. “Stereotactic Radiosurgery in Pituitary Adenomas: Long-Term
Outcomes.” Frontiers in Endocrinology, 2020.

Greenman Y, et al. “Effects of Radiation Therapy on Pituitary Tumors: A Systematic
Review.” Nature Reviews Endocrinology, 2021.

Melmed S, et al. “Pathophysiology and Classification of Pituitary Adenomas.” The Lancet
Diabetes & Endocrinology, 2021.

Patel S, et al. “Diagnostic Advances in Pituitary Adenomas: MRI and Biochemical
Testing.” Neurosurgery, 2022.

Molitch ME. “Medical and Surgical Treatment Strategies for Pituitary Tumors.” New
England Journal of Medicine, 2021.

Chanson P, et al. “Role of Stereotactic Radiosurgery in Pituitary Adenoma Management.”
Endocrine Reviews, 2020.

Daly AF, et al. “Genetic Insights into Pituitary Tumorigenesis and Future Therapeutic
Approaches.” Frontiers in Endocrinology, 2019.

Bronstein MD, et al. “Long-Term Outcomes and Management Strategies for Pituitary

Tumors.” Nature Reviews Endocrinology, 2021.

/ AJPTRis
e Peer-reviewed
e bimonthly
e Rapid publication
Cubmit your manuscript at: editor@ajptr.com

WWW.ajptr.com



http://www.ajptr.com/

