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NEUROLOGY

A Comprehensive Approach in Pituitary Adenoma
Management
Cindy Cecilia, Hanik Badriyah Hidayati
ABSTRACT
Introduction: pituitary adenoma is a benign pituitary gland tumor located on the sellar or suprasellar region, WHO
Classified this as a tumor of the endocrine gland. Incidence rates are 7-15% in adults, 8% in geriatric, and 0,8-2% in children,
and mostly happened in the second or third decades of life, sex prevalence female to male ratio was 2:1. Pituitary Adenoma's
Symptom widely varied in appearance which causing late diagnosis of the disease and results in irreversible disability.
Objective: The aims of this article to provide the clinician a comprehensive understanding of early diagnosis and treatment
of pituitary adenoma to prevent its disability and mortality.
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INTRODUCTION
Pituitary adenomas are benign neuroendocrine tumor which 70-80%
are functional tumors which produce hormones, and approximately 30%
dominated by prolactinomas8,9). Incidence of pituitary adenomas is high
in the productive age between the second until fourth decades of life,
2% located in the supratentorial region in children, 2-8% in geriatric
patients aged up to 65 years old4,10-13).
Pituitary adenoma disability rate is high but the mortality rate is low
except when pituitary apoplexy was present7,10,14). This disability could
become a burden for the patient, economy, and country. In a study conducted in the Netherlands with 241 patients with pituitary adenoma,
28% become unemployed and 41% were able to work with limited conditions15). Therefore early diagnosing and giving proper management of
this tumor is very important.

FINDINGS AND DISCUSSION
Definition and etiology of Pituitary Adenoma
Pituitary adenomas are tumor from the sellar region of the brain that
produces hormone and classified as a neuroendocrine tumor by WHO.
The majority (65%) are benign functional type tumor with dominated by
prolactinomas, whereas 35% of cases are nonfunctional type1,10,16,17).
The etiology of pituitary adenomas occurs at the molecular level.
Sporadic cases with an unknown pattern of familial heredity incidence
are 95% of cases, whereas only 5% occur familial with Familial
Isolated Pituitary Adenoma (FIPA) gene. The most common gene mutations are the aryl hydrocarbon receptor-interacting protein (AIP) gene
with 15-30% mutation occurs in non-functional pituitary adenoma.
Infrequent genes mutations are the multiple endocrine neoplasia syndrome type 1 (MEN1) gene and multiple endocrine neoplasia syndrome
type 4 (MEN4) gene.
MEN1 is an autosomal dominant disorder that accounts for 70%

population, whereas MEN4 is a syndrome similar to MEN1 caused by
CDKN1B mutations. FIPA, AIP, MEN1, and MEN4 gene mutation that
contribute to neoplasm formation is still not fully understood, some theories suggest the possibility of involving several pathways such as
cAMP-dependent protein kinase A, duplication of the GPR1010 gene,
original nucleotide activating alpha subunit (GNAS) mutation. The rest
needs further research into the pathophysiology of this tumor12,18,19).
Classification
Classification of pituitary adenoma varies, could be based on endocrine activity, histopathology and clinical appearance, radiology, and
anatomy1,2,20). Classification based on endocrine activity in vivo, the
tumor is divided into two groups functioning and non-functioning pituitary adenoma. Functional pituitary adenoma means the tumor actively
secreting hormones of the pituitary glands such as prolactin (PRL) hormone, growth hormone (GH), and others, while non-functional pituitary
adenoma does not1,9). Based on pathology anatomy with Hematoxylin
and Eosin staining and clinical appearance, pituitary adenoma is divided
into 3 groups such as acidophilic, basophilic, and chromophobe with an
incidence ratio 5: 4: 1 respectively1,3). Based on radiography findings, it
is named macroadenoma if the tumor size more than 10 mm and
microadenoma if the tumor size is less than 10 mm.
World Health Organization (WHO) try to make a comprehensive
classification that can accommodate the variation of this tumor character according to immunohistochemistry from the pituitary hormone,
pituitary transcription factor, and germline cell from the pituitary1,9,16,17).
Clinical Findings
Diagnosing pituitary adenoma can be found with detailed history
taking, physical examination, laboratory, radiography, and other pertinent studies. The most frequent chief complaint is a visual disturbance
that manifested as visual field defect, ophthalmoplegia, and visual acuity disturbance. The second majority complain is headache, and last is
hormonal imbalance with prolactinoma or hypopituitarism are the most
prevail21,22). These signs and symptoms appear due to anatomical suppression in the sellar area including cavernous sinus, oculomotor, thro-
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Figure 1. Visual field defect with its anatomical location

cheal, abducens nerve. Tumor growth gives rise to intrasellar pressure.
This sequence could happen with or without the hormonal imbalance2,3).
These hormonal imbalance don't appear in microadenomas2,3,11,23).
Incidence of visual impairment in pituitary adenoma is varied,
14-84% has visual acuity disturbance, and 28-100% in visual field
abnormality. The visual impairment is frequent in tumors less than 2 cm
in size21,24,25). The variation of visual field defect depends on its anatomical location of optic chiasm in an association with the chiasm.
Anatomically is divided into 3 types are prefixed, middle, and postfixed
chiasm. Prefixed chiasma configuration is the pituitary gland located on
the anterior side of the optic chiasm, middle chiasm when it is located

above of optic chiasm, and postfixed chiasm when it is on the posterior
side of the optic chiasm (Figure 1). The major population 80% optic
chiasm is located in the middle with the early stage of the disease will
cause superior bitemporal quadrantanopia and bitemporal hemianopia.
Post-fixed chiasm with 10%-17% population manifest as left eye neuropathy or junctional scotoma with loss of visual acuity in the other eye
and 10% population with prefixed chiasm21,26).
Visual disturbance impairment such as visual acuity defect or color
blindness is rare, mostly due to chronic compression of the optic nerve
leading to permanent optic nerve atrophy21,27-29). Slow-growing tumor
invasion to the cavernous sinus cause ophthalmoplegia in oculomotor
(III), throclear (IV), and abducens (VI) nerves but sudden rapid growth
lead to pituitary apoplexy5,28).
Cephalgia is the second majority symptom after visual disturbance.
It varies between 16-70% population24). Possible pathophysiology of
cephalgia in pituitary adenoma is nociceptive structure activation surrounding the sellar region and the trigeminal nerve fiber. An extensive
tumor could suppress nerve plexuses on the internal carotid artery and
trigeminal nerve fiber inside the cavernous sinus22,30,31). Specific cephalgia characters, such as amplitude, frequency, location, duration, in pituitary adenoma haven't been established yet3,6,31-33).
Pituitary apoplexy is a rare acute neuro-emergency condition that
causes permanent neurological damage7,28). Classical signs of pituitary
apoplexy are sudden onset of headache (90% population), visual abnormality, and or could be accompanied by an acute decrease of consciousness28,34). Variation in visual impairment is sudden blindness and ophthalmoplegia with incidence 47% and 39% respectively. This emergency
condition is caused by sudden bleeding or infarction in pituitary adenoma leading to an increase of intrasellar pressure.
Hormonal abnormality usually does not appear in non-functioning
pituitary adenoma although there is an increase of Luteinizing hormone(LH) and Follicle Stimulating Hormone (FSH). Other signs and
symptoms might vary according to the affected hormone (Table 1)2,3,11,34).
Additional Laboratory, radiology investigation
Additional examination for further diagnosis and therapy including
laboratory, radiology, and histopathology10,23,35). Laboratory investigation
purposes for finding hormonal imbalance and Hypothalamic-PituitaryAdrenal (HPA) axis disturbance (table 1.)2,13,34,36). Radiological investigation standard using head MRI with contrast and spectroscopy, if contrast
is contraindicated, in non-Contrast MRI, Pituitary Adenoma can be
shown as hypointense in T1 sequence and hyperintense in T2 sequence2).
WHO gold standard diagnosis using immunohistochemistry1,17).
Treatment and prognoses
Treatment approach for pituitary adenoma varies according to the
type and clinical manifestations of the tumor itself. Watchful waiting in

Table 1: Hormonal abnormality in pituitary adenoma
hormonal abnormality

Clinical Presentation

Laboratory Check

Prolactin
Prolactin abnormality covers almost 2/3 cases with

Galactorrhea, amenorrhea, lower sex drive,

L-dopa suppression test, serum prolactin level,

prevalence 60- 80% of the population,

infertility, erectile dysfunction in men, and

TRH-provocative tests,

Somatotropin (GH) With 13-20% of cases

premature ejaculation
Gigantism, acromegaly, increase in Insulin-like

Glucose-suppression test, GH serum level, glucagon,

growth factor 1, insulin resistance, and growth

L-dopa

hormone surge..
Adrenocorticotropin in pituitary adenoma covers

Hypertension, Type 2 diabetes, central obesity,

Metyrapone test, dexamethasone suppression test,

2-10% cases with men to woman ratio 3:1, while 3%

facial plethora, edema, osteoporosis.

night cortisol serum, urine steroid level.

in Pituitary Carcinoma. 		
Thyrotropin

Tachycardia, palpitation, excessive sweating,

prevail in 1%-2% population.

diarrhea.

TRH, TSH, T4,

		
LH and FSH rise in 23-30% non-functioning

No clinical symptom in non-functioning pituitary

GnRH stimulation test, Serum estradiol, FSH,

pituitary adenoma case and only 0,2% in

adenoma while in functional adenoma causing

testosterone, LH.

functioning pituitary adenoma

infertility, amenorrhea, galactorrhea in women, and
gynecomastia, hypogonadism in males.
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Table 2: Drug of choice for the hormonal imbalance caused by pituitary Adenoma
Tumor types and drug of choice

Additional information

Prolactinoma
Cabergoline (D2 receptor antagonist)

- Long-acting

Dose: 0,25-3mg BID, Dosing rate 1,5 mg per weeks

- Not safe for pregnancy
- Efficient in reducing tumor size

Bromocriptine (D2 receptor antagonist)

- Economically cheaper

Dose :2.5- 15 mg per day, BID. maximum dose 8 mg/ day

- Safe for pregnancy

Acromegaly
Subcutaneous Octreotide (Somatostatin receptor ligand( SRLs))

- Long-acting SRLs, best in reducing headache

Dose: 50-100 μg per day TID Subcutan ( SC)
Pasireotide Long-Acting Release (Somatostatin receptor ligand)

- Somatostatin analog with higher affinity

Dose: 40-6-mg per month, SC
Cabergoline (D2 receptor antagonist)

- Less effective compare to SRLs

Dose : 0,25-3 mg per day BID, dosing rate 1,5 mg /weeks
Cushing
Pasireotide (Somatostatin receptor ligand)

- It can reduce tumor size and has an antitumoral effect

dose : 0,3-0,9 mg per day BID, subcutan
Adrenal steroidogenesis inhibitor		
Ketoconazole (Inhibitor CYP17A1)
Dose : 400-1200 mg per day, TID-QID
Etomidate (Inhibitor CYP11B1, CYP17A1)

- Short term period therapy for sudden hypercortisol

Dose : 0,03mg/kg bolus, maintenance dose : 0,02-0,08 mg/kg/ day
Glucocorticoid receptor blocker		
Mifepristone (GC receptor antagonist )

Treating hyperglycemia in Cushing disease

Dose : 300-1200 mg / day

non-functional pituitary adenoma can be applied, unless there were
macroadenomas, decompression surgery is the first option except in
prolactinomas where the first-line choice is pharmacotherapy24,36).
Whereas, functional pituitary adenomas may include pharmacological
and non-pharmacological treatments such as surgery, radiology, and
chemotherapy. The pharmacological target is to treat hormonal imbalance, while surgery for removing the tumor, and adjuvants treatment
such as radiotherapy or chemotherapy could be added in postoperative
management for progressive and residual pituitary adenomas12,13).
Surgery is very effective in reducing intracranial pressure especially in
pituitary apoplexy, decompression of optic chiasm, and decrease hormonal imbalance13,36,37). There are two main surgical approaches in pituitary adenoma, first transsphenoidal which is widely used with a better
outcome, while second is craniotomy for extensive and large tumor36,38)
fractionated Stereotactic radiotherapy is given for postoperative
management, the pharmacological approach is failed, and/or tumor size
is very large35). Considering its various adverse events such as hypopituitarism (50% of the population), optic chiasm atrophy, other cranial
nerve disturbances, neurocognitive and neurophysiology disturbances,
and lengthy treatment response time, this treatment is given as the third
line27,36,38,39).
postoperative complications after tumor resection are infection,
hemorrhage, and headache. Whilst common hormonal imbalance that
occurs is is panhypopituitarism (50% of the population), Cushing disease (25% of the population), temporary or permanent diabetes insipidus, and vision loss (1.8% of the population)36,39).
There is still no clear evidence regarding postoperative visual
improvement, it varies between 30-70%10,11). If surgery could be done
during early neurological deficit, normalization could reach 80-99%1,37).
Postoperative visual acuity improvement could occur between 27-99%
of patients, while visual field improvement between 35-100%.
Worsening of visual acuity postoperative is very rare, it can be caused
by direct trauma, vascularization problem during operation, hemorrhage, and or edema after the surgery21,39).

CONCLUSION
Pituitary adenoma is a benign intracranial tumor with the highest
prevalence in children and adolescents21,34). Despite its benign nature,
this tumor generally results in wide-ranging visual and hormonal problems. Therefore, a prompt treatment which includes pharmacological,
radiological, and surgical treatment are necessary to reduce mortality
and increase patient’s quality of life10-12)
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